[Tpunoxxenne k OOITI COO
Pabouas nporpamma yuyeoHoro npeamera «Xumusi. BazoBblii ypoBeHb»
s odyqarommxes 10 — 11 kiaaccoB

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHUYeCKONH XUMUH

[Ipeamer oprannyeckoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYYCHUHU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kjIaccUpUKAIMKM  OpraHMYecKux  BemecTB.  HoMeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHEepUMEHTATBHBIE METOBl M3YUCHUsSI BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE W OMHCAaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, OOYTrIIMBAHUE U TOPEHHE).

YraeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPE/ICTAaBUTENIN aJIKaHOB: (pu3Mueckue M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0XkA€HHUE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI PAll. DTUICH U MPONWIEH — MPOCTEeHIIne
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOr€HUPOBAHUS, TUIPATALIMN, OKHCICHUS U MOJIUMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI TPEICTaBUTENb ATKUHOB: COCTaB, CTpOEHUE, (PU3UUYECKUE U XUMUYECKHE CBONCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE WU TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2aio02eHUpo8anus U HUMpOBAHUs), noiyienue u
npumeHenue. TOKCHUYHOCTH apeHOB. [ eHeTHuYeckas CBSI3b MEXKAY  YIJIEBOJIOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM Kjlaccam.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHbIil a3 U MomyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TEeperoHka, KpeKUHT
(TepMuYeckuil, KaTadTUTHUECKUI), muponu3. [IpoaykTel mepepaboTku HeTH, UX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTAIbHbIE METObl U3YYEHHS] BELIECTB M MX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3iiaMu miIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedp1be» u «Yronp», MoaennpoBaHue



MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHUE HOPAKTUYECKON pPabOTHI:
MOJTy4YeHHUE ITUIICHA U U3yYCHUE €TI0 CBOUCTB.

Pacuérnble 3amaum.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIHMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciiopoaconep:kauye opranuueckue coenHeHust

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (PEaKUMW C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHu3M YeJIOBeKa.

MHOroaToMHBIE CHHPTHL. OTHICHIJIMKOIb W TIHUIEPUH: CTpoeHHe, (u3ndeckue u
XAMUYECKHE CBOIMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe TriaulepuHa U
ATHIICHTJTUKOJISL.

@deHoN: CTpOCHHWE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbl M kemouwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTydeHHE U TIPUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTHI:
CTpOeHHE, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIOT, PEaKIIHs
sTepuduKanum), MoyydeHHe U mnpuMeHeHue. CrTeaprHOBasi M OJICMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBogpl: cocTaB, KiaccupuKalus yrieBoaoB (MOHO-, TU- U Moiucaxapuibl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJICHHE B IPUPOJIE,
puUMeHeHue, buonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIOKO3BL.

Kpaxman u nemnonosa kak npupoanbie noaumepbl. CTpoeHue KpaxMaia U LEeJUTIOI03bI.
duznyecKkue U XUMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpOIu3, KaYeCTBEHHAS PEaKLUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HMX MPEBpalICHUI: MpPOBEACHUE,
HaOMIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcuaom memu(ll)), ampaermmoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMajga C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).

A30Tcoaeprkalye OpraHn4ecKue CoenHEHHS.



AMHMHOKHCIOTBI Kak aMQOTepHbIE OpraHuyeckue coenuHeHus. DuMUecKue u
XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha MmpuMmepe INMuuHA). buonornueckoe 3HaueHue
aMHUHOKHCIIOT. IlenTunml.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas u
TPETUYHAsE CTPYKTypa OenIKoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIPOJHU3, J€HATYpalus,
KAaueCTBEHHbIE PEAKIIMH HA OEIIKH.

DKCIepUMEHTAJIbHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBpALICHUI: HaOMOJeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEeHH S

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPeaHss MoJyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKClepUMEHTAJIbHbIE METO/Ibl M3YYEHHUsl BELIECTB U MX MpPEBpAllleHUI: 03HAKOMJICHHE C
oOpa3amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeIMETHBIX CBA3€d NPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHHTE3, KiIaccupukauus, TMepUOAUYHOCTb, HaOIIO/IeHue, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHbD,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Ouocdepa, oOMEH BENIIECTB B OpraHmsMme, (poToCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: muIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHU, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHyecKue YPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos . .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckoid CHUCTEMBl XUMHUYECKUX
anemenToB JI. M. MenpeneeBa ¢ COBpEMEHHON TEOpHUE CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMNnaMm U neprojaM. 3HaueHHUE MEePUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHYECKON CBsI3U (KOBaJICHTHAs
HEMoJIApHAs W TOJSpHAs, MOHHAs, METauIMyecKkas). MexaHu3Mbl 00pa30oBaHMS KOBAJICHTHOU
XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas J10J1st
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHMYECKUX
BEIIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANIMNX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudukanuss XUMHUYECKHX pPEaKIMi B HEOPraHUYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPIrUU MMPU XUMHYECKUX PEaKIIHX.

Ckopocth peakiuu, €€ 3aBHCUMOCTb OT Pa3IU4HbIX (PaxTopoB. OOpaTHMble peakluu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepromnueckas cuctema xumudeckux siaemMeHToB J[. VM. MenneneeBay, u3ydeHue
MoJenell KpPUCTAINIMUYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHuEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUEeCKON paboThl «BnusHue pa3nuuHbiX (aKTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MOHATUS «MACCOBAsl IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuonnueckoil cucTeMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Du3nyeckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAXKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIIX KHCIOT, BOJOPOIHBIX
COCTMHCHU).

[IprmeHeHne BaKHENIINX HEMETAIIIIOB U UX COEAMHEHUN.

Mertamel. [lonoxenue meramioB B [lepuoauyeckoi cucTeMe XMMUYECKUX DJIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN Pl HATPSHKEHUN
METAJIOB.

XUMUYECKHE CBONCTBA BaXXHEHIIMX METAIIOB (HATPHUMA, KaluWid, KalblUWA, MarHWid,
QITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

Oo61ue crocoObl MoMy4YeHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.



DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUNA: H3yYEHUE
KoJuteknnu «MeTalutbl M CIUIaBbD», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPATOPHBIX  OTBITOB
(B3auMoOI€iCTBUE THUIPOKCHAA ATIOMUHHS C PacTBOPAMHM KHUCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakiry Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa wiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMuA 4 KU3Hb

Ponp xumun B oO6ecrieueHnH YKOJIOTHYECKOM, YHEPTETUUECKOM U MUIEeBONM 0€30TMacHOCTH,
pa3BUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJaX ITO3HAHUS BEHIECTB M XUMUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO TOJYYCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHpe BEIIECTB W MaTEPHAIOB: BAXKHEHIINME CTPOUTEIBHBIC MaTepHUalbl,
KOHCTPYKIITMOHHBIE MaTepHaslbl, KPackd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS MTPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaylnM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUajioB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ylbTaTaM OCBOEHHUS OO0Yy4arolIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHUMHs» AOCTUTalTCsl B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOLIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEHN, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU MPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH JEATENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS] HAayKH €CTh Pe3yNbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPUIICH C TO3HIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JI0OPOBBIO M KU3HHU JTFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpUU OOpa3oBaHUS,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 1[€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYILIECTBOBaHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIoOHAaIBLHOTO MIPUPOAOIIOIBE30BAHNS,

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE INPUPOAbI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTHYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOU
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUYEHNS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON NeATENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIE) OOIeHAYYHBIC TTOHATHUS, OTPAKAIONTUE IIEJTOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNE, HAOMIOIeHNE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTrHUe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpcajdbHble YyueOHbIE ICWCTBHS B IO3HABATEIBHOW U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMH MTO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTyalU3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONPENENATh LEIN JEATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTb PE3YJIbTATHI AEATEIBHOCTHU C IIOCTABICHHBIMU LIENSIMU;

HCII0JIb30BAaTh IPU OCBOEHUM 3HAHUM INPUEMBI JIOTMYECKOTO MBIIJIEHHUS — BBIIEISTH
XapaKTepHble IPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITHS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KIIACCH(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIINN;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTh JIOTUYECKUE PpACCYXKACHMUSI (MHAYKTUBHBIEC, JAECIyKTUBHbIE, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAaCCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNu, MpeoOpa30BbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHUYECKOM peakuuu — TMpU pelIeHHHd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh HAa3BAaHHbIE MOJEIbHBIE MPEACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Ui GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMbIX CYXKICHMUIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3aj[a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3JIMYHBIX BUIAOB M (QOPM MPEACTaBICHHS, KPUTHUUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS WH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHYECKOU
uHpopMaluen: TPUMEHATh MEXNpeAMETHbIe ((hU3MYecCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU AeHCTBUSIMU:



3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHUS TIO3UIUI B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHUSIMH.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss e€ Lenu U 3a/1ayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
IpeaaraéMblii aaropuT™ AEUCTBUI MPH BHINOJHEHUM YU4EOHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE caMoaHalIu3a H
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYHOM KapTUHBI MHpaA, POJM XHMHUU B TO3HAHUU SBJICHUNW NOPUPOJBI, B (OPMHUPOBAHHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTpPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIa, paguKai, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psJ, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPTraHHUYECKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHST MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIB30BAHNU BAKHEUIITUX OPTaHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATETBbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYECKUX COETMHEHUI;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMUMHYECKUX PEAKIUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHWYECKHUX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;
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c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(yrneBomopoapl, KHCIOPOJ W  a30TCOJACPKAIlME COCAMHEHHS, BBICOKOMOJICKYISAPHBIC
COCJMHEHUs), JaBaTh MM Has3BaHMA N0 cucremarndeckoi Homenkinatype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHJICH, MPOTIIICH,
alleTWICH, STHJICHIJIHMKOJb, TJIHLEPUH, (eHOd, (GopManbIeruja, aneTaabAerHll, MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KHUCIIOTa, TJIIOK03a, (PpYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPHMEHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYIEeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

COPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTh COCTaB, CTpPOEHHE, (U3UYECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB
(meTtaH, aTaH, ATWICH, MPONWIEH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeH3zo,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (GEHOJ, aleTalbIeTHI, MypaBbuHAs U YKCYCHAs
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYCCKUX pEakIuid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HCTOYHUKH YIIIEBOJOPOJIHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBAa MCXOAHOTIO BEUIECTBA WJIM MPOAYKTAa PEAKIUU MO HM3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

chOpMUPOBAHHOCTh YMEHUMN BJIA/IETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnromeHue, W3MepeHUE, OKCIEPUMEHT, MOJCIMPOBAHKE), UCIOJIb30BaTh CHUCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOW U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKrX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITUIICHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIIMM OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHny ¢ BelIeCTBaMU U JTa0OpaTOPHBIM O0OpYyIOBaHUEM, MPEACTABIATh PE3YAbTAThI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHHUKOB (CpeIcTBa MaccoBoi nHpopMaluu, IHTepHeT U Apyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKH 1EJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBS U
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIE OPTaHU3MBI
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ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHaTe Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEII0BEKA;

I OOY4YaloIIMXCsl ¢ OrpAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHE MPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass W HeEOpraHuueckas XuMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABJICHUNM: O XWMHUYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPHl JUYHOCTH, €€ (YHKIMOHAIBHOM T'PAMOTHOCTHU, HEOOXOIUMOW IIs
perieHusT TMPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOW XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJJIMYECKass  pemeéTka, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsE TUCCOLMALUS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  peaklHH, XHUMHYECKOE€ paBHOBECHE); TEOPHUM W  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMsI U MPEBpPALICHHS] PHEPIHMH MPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAHMS MNPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(hakToNOrMuecKue CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYyYECHUH U O€30IaCHOM HCIIOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKON IEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHM, YCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPH OMNHUCAHUU HEOPraHHMYECKUX
BEIIECTB M UX MPEBpAIlCHUN;

chOpMUPOBAHHOCTh YMEHUU HCMOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIECTB (YrapHblid ras,
YIJICKUCIBIN Ta3, aMMUaK, TaméHas W3BECThb, HeraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUH OMpPEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAs,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHHUSIX, TUIN KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAATIC)KHOCTh HEOPraHMUECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThie BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenpgeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO |
MPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJb3Yys TMOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

cOpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBaTh) OONIME XHUMHYCCKUC
CBOMCTBAa HEOPraHMYECKHX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHUE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHUS KiIacCHU(PUIMPOBATh XMMHUYECKHUE DPEAKIHUH IO Pa3IndHbIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollnX BELIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIISATh YPAaBHEHUS peakUuil pa3nyHbIX TUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIa;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAcClO3HABAaTh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIraHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peaklnuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEIICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE IMPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHON KHUCIOTHI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh
npejcTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi 0N BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIECHUN Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuila MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMHUUECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue TNeEpOKCHJIAa BOJOpPOJAa B MPHUCYTCTBUM KaTalnW3aTropa, ONpEeAETeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW peaKlMH, peakluy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€30MacHOCTH MPH 0OpaIlleHNH ¢ BELIECTBAMH U J1aOOPaTOPHBIM 000PYJI0BaHUEM, NIPEJICTABIISAThH

13



pe3yabTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MaccoBOMl KOMMYyHMKauu, MHTepHeTr u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IMPUPOJHOM cpenbl, 0CO3HABaTh ONACHOCTh BO3ACUCTBUSI HA JKHUBBIE OPraHU3MBbl
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens I1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIg 00yyarouuXxcs C OrpPaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBBS: YMEHHE NPUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.
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Ne i/ (uudgposbie)
NPOrpaMMbl Bceero KoHTpoJbHbIE IIpakTH4eckue
o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
1.1 [Mepuoauueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/
anemenToB 1. 1. MenneneeBa
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 https://m.eds0o.ru/
BEIECTB
1.3 XUMHUYECKUE PEaKIHH 6 1 1 https://m.edsoo.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertabt https://m.edsoo.ru/
2.2 Hewmeraisr 1 https://m.edsoo.ru/
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5 https://m.eds0o.ru/
BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHUS ¥ KHU3HD 4 https://m.edsoo.ru/
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KonrtpoJbHbie IIpakTuyeckue
Bcero odpa3oBaTejbHbIE
padoThl padoThI
pecypchbl
IIpenmeT opraHndeckor XUMUH, €€
1 P e ’ 1 https://m.edsoo.ru/
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopns cTpoeHUS OPraHUYECKUX COSTUHEHNN A.
2 P P - P 1 https://m.edsoo.ru/
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienne o Kiaccu(GUKAIUU OPraHHYECKUX https://m.edsoo.ru/
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1
TPHUBHAJIHHBIC HA3BAHUSI OPTaHUYECKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUCCKHIA 1 https://m.edsoo.ru/
piaa
5 MertaH u 3TaH — IPOCTEUIIINE IPEACTABUTEIIN 1 https://m.edsoo.ru/
AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 https://m.edsoo.ru/
7 DTWIIEH ¥ IPONIHIICH — MPOCTEUIIIHE 1 https://m.edsoo.ru/
MPEJCTaBUTENIN AITKCHOB
8 [MpakTrueckas padota Ne 1. «IloxyueHune sTunena 1 1 https://m.edsoo.ru/
Y U3y4YCHHUE €0 CBOMCTBY»
9 Ankaauensl. byraauen-1,3 u metunOyraauen-1,3. 1 https://m.edsoo.ru/
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[Tony4yeHue CUHTETHYECKOTO KaydyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHH,

https://m.edsoo.ru/

10 TOMOJIOTMUECKUHN Psil. ALETHIIEH — IPOCTEHIINi
[PEICTABUTEIb AIKHHOB
11 BerurciieHus mo ypaBHEHUIO XUMUYECKOU https://m.edsoo.ru/
peaKIuu
12 Apensl: 6eH30J1 U TOJIyoJl. TOKCHYHOCTH apeHOB https://m.edsoo.ru/
13 ['eHeTnveckasi CBS3b yriieBOIOPOIOB, https://m.edsoo.ru/
NPUHAUIEKAIINX K Pa3IHYHBIM KlIaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://m.edsoo.ru/
14 MIPUPOJIHBIN Ta3 U MOMyTHBIE He(DTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH
[Tpupo1HBIE HCTOYHUKH YTIIEBOI0POIOB: https://m.edsoo.ru/
15 MIPUPOIHBIN Ta3 U MOMYTHBIC HEPTIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH
16 KonTpoinsHas paboTta 1o pasaeiny https://m.edsoo.ru/
«YTJIeBOIOPOIBI»
17 [IpenensHbIe 0THOATOMHBIE CIIMPTHI: METAHOI https://m.edsoo.ru/
aTaHoj. BogopoaHas cBsi3b
18 MHOTr0aTOMHBIE CITMPTHI: ATUIEHITTUKOIIb 1 https://m.edsoo.ru/
TITUIEPUH
19 deHOT: CTPOCHHE MOJIEKYJIbI, PU3HUYECKUE U https://m.edsoo.ru/
XAMHUYECKHE CBONCTBA, MPUMEHEHHUE
20 Anprerunsl: hopMaIbACTUI U alleTAIbICTU/I. https://m.edsoo.ru/

AnietoH
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OHOOCHOBHEIE MIPeIeNIbHBIE KapOOHOBBIE

https://m.edsoo.ru/

21 KHCJIOTBI: MypaBbHHAS U YKCYyCHAsI

29 [MpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa https://m.edsoo.ru/
YKCYCHOM KHCIIOTBI»

93 CreapuHOBast U OJICMHOBASI KMCIOTHI, KaK https://m.edsoo.ru/
MPEICTABUTEIN BBICIINX KAPOOHOBBIX KUCIOT

24 Mbuia kak CE)J'II/I BBICIINX KapOOHOBBIX KHCIIOT, UX https://m.edsoo.ru/
MorolIee JieiicTBre

o5 CrnoxHbIie 3(DUpPBI KaK MPOU3BOIHBIC KAPOOHOBBIX https://m.edsoo.ru/
KUCTOT. ['UIpoaun3 ciiokHbBIX 3GUpPOB

26 JXKupsl: rupoNn3, NpUMEHEHUE, OUOJIOTHYeCKas https://m.edsoo.ru/
POJIb KHUPOB

97 VYraeBosl: cocTas, kiaccudukanusi. Baxueime https://m.edsoo.ru/
MpEeICTABUTEIN: TII0K03a, DPYKTO3a, caxapo3a

28 Kpaxmai u 1esutiono3a Kak mpupoIHbIe MOJTHMEPBI https://m.edso0.ru/
KonTpoinsHas paboTta 1o pasaeiny https://m.edsoo.ru/

29 «Kucnopocoaepskaiiiue opraHnuecKue
coenuHeHus»/ Beepoccuiickas mpoBepoyHast
pabota
OO01as XxapakKTepUCTHKA a30TCOAePIKALIUX https://m.edsoo.ru/

30 OpraHUYECKUX COoeIMHeHM / Beepoccuiickas
poBepoYHas paboTa

31 AMUHBI: METHJIAMUH U aHUJIUH https://m.eds00.ru/

39 AMMHOKHCIIOTHI KaK aM(OTEpHbIE OpraHu4ecKue https://m.edsoo.ru/

COCAUMHECHUS, UX OMOJIOrMYECKOE 3HAUCHHE.
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[TenTuael. benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS

OCHOBHBIE TTOHSATUSA XUMHHU BBICOKOMOJICKYJIAPHBIX

https://m.edsoo.ru/

33 . 1
COEJIMHEHU N
OCHOBHBIC METOJIbI CHHTE3a https://m.edsoo.ru/
34 BBICOKOMOJIEKYJISIPHBIX coenHeHul. [lnacTmaccel, 1
Kay4yKH{, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
. Tema ypoka Beero KonTpoabHubie IIpakTHyeckue o0pa3oBaTe/ibHbIE
padoThl padoThI pecypest

1 XUMHUYECKUH 2IeMeHT. ATOM. DIICKTPOHHAS 1 https://m.edsoo.ru/

KOH(uUTrypauust aToMoB

[Mepuoauueckuii 3akoH u [leproanyeckas cucrema https://m.edsoo.ru/
2 xuMudeckux dmeMenToB [[. 1. Mennaeneesa, nx 1

CBSI3b C COBPEMEHHOM TeOpHeil CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHCHHSI CBOMCTB XUMHUYECKUX https://m.edsoo.ru/

3JIEMEHTOB U UX COCAMHEHHH 10 IrpyIaM U
3 nepuoaaM. 3HaueHUe NEPHOTUICCKOTO 3aKOHA 1 1

CHUCTEMBI XUMHUUYECKHX djieMeHToB /(.M. MenneneeBa

B Pa3BUTHH HAYKH

Crpoenre BerecTBa. XUMHUYECKas CBSA3b, €€ BUJIbI, https://m.edsoo.ru/
4 MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBS3H. 1

Bomopoanas cBsi3b

BaneHTHOCTB. DNIEeKTpOOTpHULIATEIbHOCTE. CTEIeHb https://m.edsoo.ru/
5 oKHciieHus. BerecTBa MOJIEKYISIpHOTO | 1

HEMOJIEKYJISIPHOTO CTPOCHUS

IToHsiTHE O AUCHIEPCHBIX CHCTeMaX. MICTHHHBIE U https://m.edsoo.ru/
6 KOJUIOUTHBIE pacTBOPHI. MaccoBasi 10Jisl BEIIECTBA B 1

pactBope
7 Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX 1 https://m.edsoo.ru/
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COeIMHEHUN. ['eHeTnyecKas CBs3b HEOPraHUYECKUX
BEIIECTB, PAa3JIUYHBIX KJIACCOB

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHUYeCKON U OPraHn4ecKo XUMHH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U
[IPEBPALICHUS DHEPTUN ITPU XUMHUYECKUX PEAKLIUIX

https://m.edsoo.ru/

Ckopoctb peakiui. OOpaTuMble peakluu.
XUMHUYECKOE PAaBHOBECUE

https://m.edsoo.ru/

10

[Tpaktuueckast padota Ne 1. «BrnusiHue pa3nuaHbIX
(haKTOpOB Ha CKOPOCTh XUMUUYECKON PEAKITAM

https://m.edsoo.ru/

11

DeKTpoauTHYeCKas quccoruanus. [loasatue o
BOJIOpoiHOM moka3zarese (PH) pactBopa. Peakiun
HMOHHOTO 0OMeHa. ['Maponn3 opraHnvYeckux u
HEOPraHUYECKUX BEIIECTB

https://m.edsoo.ru/

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsaTre 006 3MEKTPOM3E PACINIABOB M PACTBOPOB
cojei

https://m.edsoo.ru/

13

KonTponsnas pabota no pazzaeny «Teopernueckue
OCHOBBI XUMHUI

https://m.edsoo.ru/

14

Mertainel, ux noJsioxxenue B [lepuoauueckoit
cHCTeMe XuMHYeCKuX dneMeHToB . Y. MeHnaeneeBa
1 0COOEGHHOCTH CTpOeHHUs aToMoB. O0Imue
(hM3UYEeCKre CBOMCTBA METAIIJIOB

https://m.edsoo.ru/

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKeHUH METauIoB

https://m.edsoo.ru/

16

XMUMHYECKHE CBOMCTBA BA)KHENUIIINX METAJJIOB

https://m.edsoo.ru/
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(HaTpUii, KNI, KaJIBIMM, MATHUN, ATFOMUHUAN) U UX
COCJIMHEHU I

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

https://m.edsoo.ru/

17 .
COEIMHEHUT
18 XHMquCKI{e CBOMCTBA [IMHKA, JKeJle3a ¥ X https://m.edsoo.ru/
COEIMHEHUT
19 [MpakTrueckas padota Ne 2. «Pemenue https://m.edsoo.ru/
OKCIIEPUMEHTAIIBHBIX 337184 10 TeMe «MeTalibhy
Hemerasmiel, ux nonoxxenue B [lepuoauueckoit https://m.edsoo.ru/
20 cucteMe XxumMuueckux ajeMeHToB J[. . MenneneeBa
1 0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyecKknue CBOMCTBA HEMETAIIOB. AJIJIOTPOITHS https://m.edsoo.ru/
21 HEMETAJJIOB (Ha MpUMepe KUCIopoa, Cephl,
dbocdopa u yrimepomaa)
29 XI/IMI/I‘IGCKI/{G CBOWMCTBA T'aJIOT'CHOB, CEPHI U UX https://m.edsoo.ru/
COCIMHCHUI
93 XI/IMI/I‘ICCKI/{C cBolicTBa a30Ta, hocdopa U ux https://m.edsoo.ru/
COCIMHCHUI
o4 XI/IMI/I‘ICCKI/{C CBOMCTBA yriiepo/ia, KPEMHHS U UX https://m.edsoo.ru/
COCIMHCHUI
o5 HpI/IMeHeHIie BaKHEUIIIMX HEMETAILIOB M UX https://m.edsoo.ru/
COCIMHCHUI
O0o0O01IeHHEe U CUCTeMAaTU3AIMsI 3HAHUH 110 TeMe https://m.edsoo.ru/
26 «HemeTamibly. BbUucieHHs TI0 YpaBHEHUSM
XAMHUYECKHX PEaKIUi U TEPMOXUMHUECKHE PACUETHI
27 IIpaktuyeckas padora Ne 3. «Pemenune https://m.edsoo.ru/
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AKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme "Hemeramibr"y

KonTpomapHas padbora o Temam «MeTauieh» 1

https://m.edsoo.ru/

28 1
«Hemeramib»
29 Heoprannieckue u OpraHu4ecKie KUCIOTHI. 1 https://m.edsoo.ru/
Heoprannueckue u OpraHnv4ecKie OCHOBAHHUS
AmMdoTepHbIe HEOPraHUYECKUE U OPraHUYEeCKUE https://m.edsoo.ru/
30 coenuHeHus. [ eHeTHYecKas CBsI3b HEOPTaHUYECKUX 1
1 OPraHUYECKUX BELIECTB
Poss xuMuu B 00eCTIEUeHUH SKOJTOTHIECKOM, https://m.edsoo.ru/
31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEIUIIUHBI
39 [IpencraBaeHus 06 00X HaququanHanax 1 https://m.edsoo.ru/
MIPOMBIIIICHHOTO TTOTYYCHHsI BAKHCHIITNX BEIIECTB
33 YenoBek B MUPE BEIIECTB M MATEPHAIIOB https://m.edsoo.ru/
34 XUMHUS 1 3I0POBbE UeIOBEKa https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

ChopMupoBaHHOCTh TPEJCTABICHUH O XUMHYECKOW COCTABIISIOIICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJBl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHUYECKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Ccpesie

1.2

Brnanenune cucremMol XUMHUYECKHMX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAraloIre MOHSTHUS (Monexymna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpylHmHa,  pagudkaig,  U30Mepus,  H30MEpHI,
TOMOJIOTHUECKUN  Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOpOA- U
a30TCOJIEpIKaIe COECOUHEHHs, OMOJIOTMYECKHd AKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opranudeckux BemiecTB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMHUH, (DAKTOJIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX
BEIIECTB B OBITY U MPAKTUYECKOM JEeSTEILHOCTH YelIOBEKa

1.3

ChopmupoBaHHOCTh yYMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaTb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS W
IpEeBpaIeHUI OPraHMYeCKUX COCTMHEHHMA

1.4

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOJIB30BATh XUMUYECKYIO CHMBOJIHKY
JUIS COCTABJICHHUS MOJICKYIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaméHHOM) (opMyln OpraHMYecKMX BEIIECTB U  ypaBHEHUH
XUMHYECKUX PEAKIHi, U3rOTaBIMBATh MOJEIN MOJIEKYJI OPTaHUYECKUX
BEILLECTB I WUIIOCTPALMM UX XWMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOEHHUS

1.5

ChopMUPOBaHHOCTh ~ YMEHUH  YCTaHABJIMBATh  IPHHAIJIC)KHOCTD
U3YyUYCHHBIX OPraHWYECKHX BEIIECTB 10 UX COCTaBY U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) coenuHeHud  (yrJIeBOAOPOJIbI,
KHUCJIOPOJ, M a30TCOJCPIKAIINE COCAMHEHHS, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMAaTHYECKOMH
Homenkiarype (IUPAC)
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1.5

ChopmMupoBaHHOCTE YMEHUSI OTPEICISATh BUABI XHMHYECKON CBSI3H B
OPraHWYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHbBIE)

1.6

ChopMUpOBaHHOCTh yMEHHSI IPUMEHSTH: TOJOXEHUS TEOPUHU
CTpoeHHus1 opranudeckux BemiectB A.M. ByrnepoBa mist oObsicHeHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa U CTPOECHUS; 3aKOH
COXpaHEHUsI MAaCChl BEILIECTB

YrneBo1opoabl. Kucnoponcoaepxaiue u a30TCOJIepKaILINE
OpraHn4€CKUC COCANHCHM . BI)ICOKOMOJIGKYJDIPHI)IG COCIUHCHUA

2.1

ChopMUpOBaHHOCTh yMEHHWH NPUBOJUTH TPUBUAIBHBIC Ha3BaHUS
OT/IEIbHBIX OPraHMYECKHUX BEIIECTB (3TUJIEH, NPONWIEH, alleTUJIEH,
STWIEHIJIUKOJb, TJIULEPUH, (QEeHOJ, (QopMallbIeTu]l, aleTaabIerus,
MypaBbUHAs KHUCJIOTAa, YKCYCHas KHCJIOTa, OJEHHOBAas KHCIOTa,
CTeapHHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, KpaxMmal, ILeJuIroJI03a,
TJIMLIMH)

2.2

ChopMHpPOBAHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
(i)I/I?)I/I‘-IeCKI/Ie U XUMHYECKHE CBOMCTBA TUIINYHEIX Hpe)ICTaBI/ITeHeﬁ
PA3JIMYHBIX KJIACCOB OPraHUYCCKHUX BCHICCTB (MeTaH, 9TaH, 3THIJICH,
MPOTIWJICH, aleTuieH, Oyraauen-1,3, wmermnOyramauen-1,3, OeHzodn,
METAHOJI, TaHOJ, ITHJICHTIUKOJIb, TJIMIECPUH, (EHOJ, areTallbICTH/I,
MypaBbHHAS W YKCYCHas KHCJIOTHI, TJIOKO3a, Kpaxmaj, IIeJIII0N03a,
aMUHOYKCYCHAs KHCIIOTa)

2.3

ChopmupoBaHHOCTh YMEHHUS HWILIIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXAY  TUINUYHBIMHU  MPEACTAaBUTEISIMH  PA3IMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX
peakiuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMUpOBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIIEBOJIOPOTHOTO CHIPhsI (HEPTH, TPUPOIHBIN T'a3, YTOJIb), CIOCOOBI X
nepepabdoOTKU U MPAKTHYECKOE IPUMEHEHUE TIPOIyKTOB MEpepadoTKU

XUMHUA U KU3HB. PacuéThl

3.1

CdopMHUpOBaHHOCTh YMEHHUN BIAJCTh CUCTEMOM 3HaHU 00 OCHOBHBIX
METO/JIaX HAyYHOTO MO3HAHUS, HCIOIb3yEeMbIX B XUMUU TIPU U3YUYECHUU
BEUIECTB W XHMMHUYECKUX sBIEHUH (HaOmrofeHue, U3MEpeHHe,
9KCIIEPUMEHT, MO/IETTUPOBaHUE), UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHMS [ TPUHATHS PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTh yMEHMH COONMIOJATH MPaBHIIA  [OJIb30BAHUS
XUMHYECKON TOoCynoil M 1abopaTopHBIM O0OpYyIOBAaHUEM, a TaKKe
npaBuia OOpaIleHusl C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHX OTIHITOB

3.3

C(I)OpMI/IpOBaHHOCTB yMeHHfI IJIAaHUPOBATh WU BBIIIOJIHATD XUMHYECKUM
OKCIICPUMCHT (HpeBpaH_IeHI/IH OpPraHN4YCeCKUX BCIICCTB IIPU HArpCBaHUU,
MOJIYYCHHUC 3THUJICHA U U3YUYCHUC €TI0 CBOfICTB, KauCCTBCHHLIC PCAKIUU
OpraHu4YC€CKUX BCUICCTB, ACHATypalus OCIIKOB Ipu HarpCBaHUMH,
HOBCTHBIC PCAKIINN 6CJ'IKOB) B COOTBCTCTBUU C IIpaBHJIaMHU TCXHUKU
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0€30MaCHOCTH TpH OOpAIIeHUH C BEIIECTBAMU U J1a0OpPaTOPHBIM
00opyIoBaHUEM; NPEICTABIISTh pE3yJbTATHI XUMHUYECKOTO
JKCIIEpUMEHTa B (oOpMe 3amucud YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii ¥ GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

ChopmMupoBaHHOCTH YMEHHUI MTPOBOJAUTH BBIYUCIICHUS 110 XUMHYECKAM
ypaBHEHUsIM (Macchbl, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WIIU
IPOJYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO
U3 UCXOJHBIX BEIIECTB MJIM MPOIYKTOB PEAKIINH)

3.5

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKU aHAJIU3UpPOBATH
XMMHMUYECKYI0 HHQOpMAIUIO, IMOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB
(cpenctBa maccoBoil nH(popmanuu, cetb IHTEpHET U qpyrue)

3.6

CpopMHpPOBAHHOCT, yMEHHH COOJIOMATh TpaBUJia HIKOJIOTHYECKU
1e1ecoo0pa3HOro MOBENEHUsI B OBITY U TPYIOBOM JEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3J0pOBbSI M OKPYXKAKOIIEH IPUPOIHOMN
Cpedpl, 0CO3HABaTh OMACHOCTH BO3JCHCTBUS Ha KHBBIE OPTaHU3MBI
OTIpE/ICNIEHHBIX OPTaHMYECKHX BEIECTB, MOHUMAsi CMBICI TOKa3aTess
MK (mpenenpHO JOMYCTHMOM  KOHIIGHTpAllMW), TIOSICHATH Ha
MpUMepax CIOCOObl YMEHBIICHHS] W TMPEJOTBPALNICHUS WX BPEIHOTO
BO3/ICHICTBUS HA OPraHU3M YeJI0BeKa

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

Bnagenue cuctemMoll XMMMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATUSA  (XMMHYECKUH  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIE OpPOUTATIM ATOMOB,
WOH, MOJIEKYJla, BaJ€HTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCIIEHHSI, XMMUYECKas CBS3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN
00BbEM, KpUCTAJUITMYECKass pEIIETKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peaKkiuy HOHHOTO OOMEHA), PacTBOP, SJIEKTPOJIHTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JTUCCOIMAIINS, OKHCIHUTEIb, BOCCTAHOBHTEINb,
CKOPOCTh XMMHUYECKOW PEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHS DINEKTPOJIUTUYECKON muccormanuu, [lepuomndeckuit
3akoH /.M. MenneneeBa, 3aKkOH COXpaHEHHS MAcChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOIOTUUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, TMONYy4YeHMH U 0O€30MacHOM HKCIIOJB30BAaHUH BaKHEUITNX
HEOPraHMYeCKUX BEIIECTB B OBITY W MPAKTUYECKOH AeATeTbHOCTH
YyeJnoBeKa

1.2

C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ BBIABJIATE XapAaKTCPHBIC IIPHU3HAKU U
B3aMMOCBA3b HU3YUCHHBIX HOHSITI/Iﬁ, NPpUMCHATb COOTBCTCTBYIOIIIUC
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IOHATHUA TIIPpHU OINMKMCAHUHU CTPOCHHUA U CBOMCTB HCOPraHN4YCCKUX
BCIICCTB U HX HpCBp&IJ.ICHHfI; BBISABJIATh B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUMN C IIOHATUAMUN u MNpEaACTaBICHHUAMU Apyrux
CCTCCTBCHHOHAYYHBIX IPCAMETOB

1.3

Branenue OCHOBHBIMH METOJIaMU HAyYHOTO TIIO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOACHUE, W3MEPEHHE, OKCIIEPUMEHT,
MOJICIIUPOBAHUE)

1.4

ChopmupoBaHHOCTh yYMEHUU OMPENCIATh BaJCHTHOCTh M CTENEHBb
OKHCJIICHUSA XHUMHYCCKHUX JJICMCHTOB B COCOAMHCHUAX PA3JIMYHOIO
CcOoCTaBa, BHUJ  XUMHUYECKOM CBs3M  (KOBaJieHTHas, HWOHHa“,
MeTaJuTdecKasi, BOJOPOJIHAS) B COCIUHEHUSIX, THIT KPUCTALTHICCKON
pemETKH KOHKPETHOIO BEIlecTBa (aTOMHAsl, MOJEKYJspHas, MOHHasd,
METaJTUHYEeCKas)

1.5

ChopmupoBaHHOCTh YMEHUN OMPENENATh XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUI

1.6

ChopMHpOBAaHHOCT,  YMEHHSI  KJIACCH(HUIIMPOBATH  XUMHYECKHE
peaKIuy Mo Pa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBYy pearupyrommx
BEIIECTB, TEIUIOBOMY d(dexTy peakunu, HW3MEHEHUIO CTeneHen
OKHUCIIEHUS  DJIEMEHTOB,  OOpaTHUMOCTH  pEaKIMH,  Y4acTHIO
KaranizaTopa)

1.7

ChopMHpOBAaHHOCT, YMEHHUM COCTaBIATh ypaBHEHUS  pPEaKIUi
pa3IUYHBIX THUIOB, TOJHBIE U COKpAIl€HHBIE ypaBHEHUS peaKIMii
WOHHOTO 00OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UITYT
JI0 KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKLUH, MOATBEPIKAAIOLINE
KayeCTBEHHBIH  COCTaB  pa3jMYHbIX HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuit MOCPEACTBOM COCTaBIICHUS
ANIEKTPOHHOTO OajlaHca 3TUX peaKlun

1.10

ChopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PeaKIMu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTH yMEHUH  OOBACHATH  XapakTep  CMEUICHUS
XUMUYECKOTO PAaBHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBHUS
(mpuaIMn Jle [larense)

O6H.Iaﬂ 1 HCOPraHUYCCKaAsA XUMUA

2.1

CdopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMbIch Ilepuoanueckoro
3aKOHa J.H. Menneneesa " JIEMOHCTPUPOBATH ero
CUCTEeMATU3UPYIOIIYIO, OOBACHUTENBHYIHD U  MPOTHOCTUYECKYIO

GbyHKIIIN

2.2

C(I)OpMI/IpOBaHHOCTB yMeHPIf/'I XapaKTCpU30BaAThb SJICKTPOHHOC CTPOCHHC
aTOMOB XHMHYECKHUX JJIeMEeHTOB 1-4 NnepnuoaoB HCpHOI[H‘-IGCKOfI
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cuctemMbl xuMuueckux dnemMeHtoB J[.MI. MeHneneeBa, uCHOJIb3ys
HNOHATHS «S-, P-, 0-DIEKTPOHHBIE OpPOMTANIN», «IHEPreTUUYCCKUEC
YPOBHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHMUYECKUX 3JIEMEHTOB M HUX COEAUHEHMM IO MEepHoJaM U Ipynnam
[Iepunoanueckoil cucremsl XuMu4eckux anemeHToB .M. Menneneesa

2.3

ChopMupOBaHHOCTh yYMEHHI XapakTepu30BaTh (ONMUCHIBATH) OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPraHUYECKUX BEILECTB Pa3INYHbIX KIacCOB,
HOJATBEPXKJIaTh  CYILIECTBOBAHWE  TE€HETUYECKOM  CBSI3U  MEXIY
HEOPraHMYeCKMMH  BEUIECTBAMM  C  IIOMOULIbIO  ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHUM

24

CpopMHpPOBAHHOCT,  YMEHUN  YCTAaHABJIMBATH  MPHUHAIIECKHOCTH
HEOPraHMYECKHUX BEUIECTB IO MX COCTaBy K OIpPEIEIEHHOMY Kiaccy
(rpymnme) coeauHeHUM (MPOCTHIE BEIIECTBA — METAUIBI M HEMETAJLIBI,
OKCHU/IbI, OCHOBAHUS, KUCIOThI, aM(POTEPHBIE TUIPOKCHUIBI, COITH)

2.5

ChopmMupoBaHHOCTh YMEHUN HCIOJB30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUIs  cocTaBiieHuss (GOpMya BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknmii, cucremarudeckyro HomeHknarypy (IUPAC) u tpuBmambHbIe
Ha3BaHMUS OTJAEIbHBIX HEOPraHWYECKHUX BelIeCTB (yrapHbli ras,
YIJEKUCHBIA Ta3, aMMMakK, rameéHas W3BEeCTb, HerauiéHasi H3BECTb,
MUTHEBAsA COJA, MUPUT U IPYTHE)

2.6

CdopMHpOBaHHOCT, YMEHHMM XapakTEpPU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOJATBEPXKAAaTh  CYINICCTBOBAaHHE  TCHETHUECKOH  CBSI3HM  MEXKIY
HEOPraHWYEeCKUMHU  BEHIECTBAMH  C  TOMOMIIBIO  YpaBHEHHU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.7

ChopmupoBaHHOCTh YMEHUH TIAHUPOBATH U BBIMIOJHATH XUMUYECKUI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCUIa BOAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OINpe/eleHHe CpeAbl PAacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIHH, peakuud HOHHOTO oOMeHa,
KayeCTBEHHbIC PEaKI[MU Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA
KaTHOH aMMOHHS, DEIIEHHE OSKCIEPUMEHTAIBHBIX 3a/ad [0 TeMam
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPABUJIAMU TEXHUKH
0€30MacHOCTH TpHU OOpalleHHuH C BeulecTBaMH U J1abOpPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yIbTaThI XHUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIUX
peaxiuii ¥ GopMyITHpPOBAThH BHIBOIBI HA OCHOBE 3TUX PE3YJILTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB paBujia TOJIb30BAHUA
XUMHUYECKOU HOCyI[Oﬁ u J'Ia60paTOpHBIM O60p}/')10BaHI/IeM, a TaKXcC
IpaBujia 06pa1ueHI/151 C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIUAMH
11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpHu30BaTh XUMHUYCCKHUEC
MIPOLECChI, JICKAIIMUEC B OCHOBC MPOMBIINIJIICHHOTIO ITOJIYYCHUA cepHoﬁ
KHUCJIOTBI, aMMHaKa, a TaK¥XKC C(bOpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00
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o0mMX Hay4yHBIX MOPUHOUIAX H  OKOJIOTHYECKUX  Mpodiiemax
XMMHUYECKOTO IIPOU3BOJCTBA

XUMHS U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTABIISIONICH
€CTECTBCHHOHAYYHOUW KapTHUHBI MHUPA, POJM XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBI, B (OPMUPOBAHMHM MBIIUICHUS U  KYJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelICHUs TPAKTHYECKUX 3alad W JKOJOTUYECKH OO0OCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XMMHMUYECKYI0 HHQOpMAIUIO, MOIy4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOMATh TIPABWJIA DKOJIOTHUYECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B
LENAX COXPAHEHMS CBOETO 3/I0POBbSI M OKPYKAIOIIEH INPUPOIHON
cpembl

3.4

Oco3HaBaTh OMAaCHOCTb  BO3JEHCTBUSA HA JKUBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, TOHUMAas cMmbica nokazarens [1/IK, moscHsaTh
Ha TIpUMepax crocoObl YMEHBIICHUS U TIPEAOTBPAIEHUS UX BPETHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKA

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
WCIOJIb30BAHUEM TMOHSTHUSI «MaccoBasi JOJsI BEIIECTBa B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPH XUMHUYECKUX PEAKIMSIX, MacChl
BEI[eCTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ dekra peakuy HA OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
IMOJIYYCHHMHU HOBBIX BCIICCTB WM MAaTCpPHAJIOB. Teopml CTPOCHUA OPraHUYCCKUX
coenquuenni A.M. byrinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (OpPMYIBl OpPraHWYECKUX BEIIECTB. | OMOJIOTHS, HM30MEPHSL.
XnMudeckass CBSI3b B OpraHu4eCKux COCAMHCHUAX — OJHWHAPHBIC KW KPATHBLIC
cBs3u. [IpencraBnenue o kiacCUPpUKAUU OPraHNIECKUX BELIECTB

1.3

Homenknatypa opraHvueckux CO€IMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHbIE
Ha3BaHMs BaXKHEUIINX IPEICTaBUTENIEH KJIaCCOB OPraHUYECKUX BEILIECTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENN alIKaHOB: (pU3MUecKHe M XUMHUYECKHE CBOMCTBa (peaxiuu
3aMelleHusl U TOPEHNs), HaX0XKICHHUE B IIPUPOJIe, TOJydeHHE U IPUMEHEHNE

2.2

AJKEHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKHW pPsA. DTHUIEH W NPONUJIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (PU3MUecKue UM XUMHUYECKHEe CBONCTBa
(peakuuu THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THApATAlUM, OKHUCICHUS U
MOJIMMEPU3aALH ), TOTy4YeHHE U IPUMEHEHNE

2.3

Ankanuenbl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakius mojuMepusanuu). [lomydeHrne CHHTETHYECKOTO
KaydyKa ¥ PE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psiA. ALIETUIICH —
OPOCTEHIINKA TPENCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (U3HYECKUe |
XMMHUYECKHE CBOMCTBA (peakUuu TUApUPOBAHUS, TAJIOT€HUPOBAHUS, THIPATALINH,
TOpeHus), MOJIy4eHUE U MPUMEHEHUE

2.5

Apenbl. benszon: coctaB, cTpoeHue, (QU3MUECKHME M XHMHUYECKHE CBOMCTBA
(peakuuy rajJoreHupOBaHUs U HUTPOBAHUS ), MOIyYeHHUE U MpuMeHeHue. Tomxyou:
COCTaB, CTpOeHHMe, (u3MUecKue ¢  XUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBAHUSA), TMOJTy4YeHHE M TMpUMEHEHUE. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBSI3b MEXKAY YIVIEBOJOPOJAMHU, MPUHAUICKAIIUMU K
pa3IMYHBIM KJIaccaM

2.6

[IpupoiHbIe UICTOUHUKY YT1eBo10po1oB. [Tpupoaubliil ra3 u nonyTHble HeTAHBIE
ra3el. Hed1p u e€ nmpoucxoxaenue. CrnocoObl nepepaboTkH He(TU: MEperoHka,
KPEKHHT (TePMHMUYECKHH, KaTanuTHueckuil), muponu3. IIpoaykTel mepepaOoTKH
He(TH, X NPUMEHEHHE B MPOMBIIIJIEHHOCTH M B ObITy. KameHHBIH yroiap u
HOPOAYKTHI €ro nepepaboTKH

KI/Icnoponcoz[epxcamHe OpTraHU4Y€CKUC COCANHCHUA

3.1

HpCI[CJ'ILHLIC OIHOATOMHBIC CIIUPTHI. MeTtaHol U 3TaHOII: CTPOCHUC, (bI/I3I/IquKI/Ie
n XUMHWYCCKHEC CBOMCTBaA (peaKI_II/II/I C AKTHUBHBIMH MEeTalllaMu,
TraJIOreHOBOAOpOAaMU, FOpeHI/IC), IMPUMCHCHHUC. BO,Z[OpO,Z[HLIe CBiA3U MCKIY
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MOJIEKYJIAaMH CIIUPTOB. JleMCTBHME METaHOJIa M 3TAHOJIA HA OPraHU3M 4YEJIOBEKa.
MHOroaToMHbI€ CIIUPTHL. DTHIICHIJIMKONIb U TIUIEPUH: CTPOCHUE, (PU3NIECKHUE U
XMMHMUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  WLICJIOYHBIMM  METaJllaMH,
KauecTBEHHAasl peaklus Ha MHOroaToMHble crnupThl). [leiicTBME Ha opraHusM
yenoBeka. [Ipumenenne rimnepruHa U STUICHIIIMKOJIS

3.2

®deHoyi:  CTpOEGHHME MOJEKYNbl, (u3MYeckue W XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne deHoa

3.3

Anpaeruapl u KeToHbl. opManbaeruy, aleTaibIeTu/; CTpOeHHE, PU3NIECKUE U
XMMHMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBJIEHHUS, KAUECTBEHHBIE
peaxiun), noy4eHue u NpuMEeHEeHNe

3.4

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTH.. MypaBbuHas M yKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3NUECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME JUIs
Kjlacca KUCJOT, peakuusi AJTepuuKaluu), TMOJydeHHEe U IpPHUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX
KHCIOT. Mbl1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeiicTBHE

3.5

CnosxHble 3(Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['napomus xupos. Ilpumenenue xupoB. buonornyeckas posb
KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKamus yriaeBoAoB (MOHO-, TU- W TIOJUCAXapHIBI).
['moko3a — mpocredmmii MOHOcCaxapuJl: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(bu3nyecKkre U XUMHUYCCKHE CBOMCTBA (B3auMoaeiicTBre ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHAYHbIM pacTBOpoM okcuma cepebpa(l), BoccraHoBieHHE,
OpoXXeHHEe TIIOKO3blI), HaXOXKACHHE B TPHUPOJE, NMPUMEHEHHE, OHMOJOrHYecKas
poab. dotocunTe3. @pyKTO3a Kak M30MEp IIIOKO3bl. Kpaxman u 1emnono3a Kak
npupoaHble moiuMepbl. CTpoeHHe Kpaxmala U LeJuTono3bl. duznueckue u
XMMHUYECKHE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaYeCTBEHHAs PeaKkius ¢ HOJI0M)

A30Tcozlep>1<aume OpraHU4Y€CKHUEC COCANHECHUSA

4.1

AMHMHOKHCIOTBI KakK aM(l)OTepHI)IC OpraHn4eCKUueC COCAMHCHUS. dusnyeckne u
XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IIpuUMEPE FHI/IHI/IHa). buonormyeckoe
3HAaYCHNUEC aMHHOKHCIIOT. HCHTI/I,I[BI

4.2

benku kak MNpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIUHCHU. HepBI/I‘IHaﬂ,
BTOpHUYHAA W TPCTHYHAA CTPYKTYypa O0enkoB. XUMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ACHATypallus, KAUCCTBCHHBIC PCAKIIUU HA Oenku

BLICOKOMOHeKy.]'IHpHLIG COCIUHCHUA

5.1

OCHOBHBIC TIOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COCJIMHEHUI MOHOMED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHBb MMOJIMMEPHU3alIU, CPEAHASA MOJICKYJISIPHAA
Macca. OCHOBHEIE MCTOAbI CHUHTE3a BbBICOKOMOJICKYJIISPHBIX COCOUHEHUN —
ImoJImMepu3alunsa U NOJIUKOHACHCAI A

5.2

9KCHepI/IMeHTaJ'ILHLIC MCTOABbI HU3YUYCHHUSA BCHICCTB U HUX npeBpameHHﬁ:
O3HAaKOMIJICHHUE C o6pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC,
Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHLbL
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11 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTnueckue OCHOBbI XUMUU

1.1

XuMHUUeCKuil sreMeHT. AToM. Snpo atoma, W30TOmBI. DIEKTPOHHAS 000JI0YKA.
DHepreTUYecKre yPOBHH, MOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, 0-31eMEHTHI.
OcoOeHHOCTH pacupeesieHnsl 3JEKTPOHOB [0 OpOUTAISAIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(PUTypaIHsi aTOMOB

1.2

[Tepnognueckuit 3axoH u lleproanyeckas cucrema XUMHYECKUX d1eMeHTOB [I.1.
MenneneeBa. Cs3p mnepuoanyeckoro 3akoHa u Ilepuoanueckoil cuctemsl
xumudecknux aeMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH U3MEHEHUS CBOWCTB XHMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CIIOXHBIX BEUIECTB IO Ipylnam U IepHoJaM.
3HaueHne NepuoIMYECKOro 3aKOHa B pa3BUTUN HAyKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XUMHUYECKOW  CBSI3HU
(koBasieHTHAsT HETOJISIpHAST W TOJSpHAs, HWOHHAs, MeTautmdeckas). HoHbI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUUYECKOU CBSI3H
(oOMeHHBIN U JOHOPHO-aKLEeNTOPHBIHN). BogopoaHas cBs3b

1.4

BanenTHOCTB. DieKTpoOTpUIIaTeTbHOCTh. CTENeHbh OKUCICHUS

1.5

BemecTBa MOJEKYISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
cocTaBa BelIeCTBA. THIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUMA Kpucrawmyecko pemérku. [loHsATHE O aUCHEpPCHBIX
cucremax. VcTuHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBasi [10Ji1 BelllecTBa B
pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenmueHnii. HoMeHknaTypa HeopraHu4ecKux
BEIIECTB

1.7

Xumudeckass — peaknusa.  Knmaccudukamwss ~— XMMHUYECKMX — peaklWii B
HEOPraHMYECKON U OPraHMYecKOM XUMHH. 3aKOH COXpPAHEHUS MacChl BEIECTB,
3aKOH COXpaHEeHHMsI U MPEBPALICHUS SHEPTUU TPU XUMHUECKUX PEAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (haKTOPOB

1.9

OOpartumblie peakuu. XHUMHUYECKoe paBHOBecwe. MDakTopbl, BIUSAIOIIHAE Ha
COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipuninun Jle [llarense

1.10

OnekrpoiauTHdeckas aucconnanus. CuiabHbIE W ciiabble anmekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsA, HEUTpalibHasl, IIeoUHas. Peakyu HOHHOTO
oOmeHa

1.11

OKXMCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

HeopraHI/IquKaﬁ XHUMHUA

2.1

Hemerannsl. I[lonoxkeHne HEMETaIOB B Hepﬂonnqecxoﬁ CUCTEMEC XHUMHUYCCKUX
9JICMCHTOB Z[I/I MeHnpeneera u 0COOCHHOCTH CTPOCHHA aTOMOB. dusnyeckue
CBOMCTBA HEMETAILJIOB. AJIJ'IOTpOHI/IH HCEMCTAJJIOB (Ha IMpUMEPE KUCIIOpOJa, CEPHhI,

tdocdopa u yrneposa)

2.2

XVUMUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphbl, a30Ta,
docdopa, yrmepoga U KpeMHHUS) U UX  COCNMHEHUH  (OKCHIOB,
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KHUCIIOPOACOAEpKAIIUX KHUCIOT, BOJOPOAHBIX coenuHeHuil). [lpumenenue
Ba)KHEUILIMX HEMETAJUIOB U UX COCIMHEHUI

2.3

Mertaibl. [lonoxxenue metamioB B llepuoanueckoil cucreMe XUMHUYECKUX
anementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTayutoB. O0mue (puzndeckne cBoUCTBa MeTauioB. CIiaBbl METAJLIOB.
DNEKTPOXUMHUYECKUN Psijl HANIPSHKEHUH METalJIoB

2.4

XUMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpUl, Kalauil, KabIUH,
MarHui, aJllOMUHUHN, IIUHK, XpOM, JKeJe30, MeAb) M UX coeauHeHui. OOmue
CHIOCOOBI TIOYYCHHS METAJUIOB. [[prMEeHEeHNE METAJUIOB B OBITY U TEXHUKE

2.5

I'enernueckas CBSI3b HCOPraHNM4CCKUX BCUICCTB, NPHHAMIIC)KANIUX K PA3JIMYHBIM
Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xumMum B oOecreyeHUM HSKOJIOTMUECKOW, SHEPreTHYECKON U THIICBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IoHSATHE O HaydHBIX METOJax MO3HAHUS
BENIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO TOJYyYeHUS
Ba)XHEUIIIMX BelIECTB. YENOBEK B MUPE BEHIECTB MU MATEPHAIOB: BaXKHEUIIIHE
CTPOUTENbHBIE MaTe€pUaJIbl, KOHCTPYKIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepHalibl ISl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U
MUHEpaJIbHbIE y100peHus

3.3

XuMHST W 3/I0pOBbE UEJIOBEKA: IpaBWja MCIOJB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia 0€30MMaCHOTO KCIIOIB30BaHUS MPENapaTOB OBITOBON XUMHUHU
B [IOBCETHEBHOM KU3HU
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 YAEHUKA

1. Xumus : 10-# xnace : 6a3oBbiid ypoBeHs : yueonuk / O.C. I'adbpuensa, U.I'. Octpoymos, C.A.
CnanxoB. — Mockaa : [Ipocsemienue, 2023.
2. Xumus : 11-# xmace : 6a3oBbii ypoBeHs : yueouuk / O.C. I'adbpuemnsn, U.I'. Octpoymos, C.A.
CnanxoB. — Mockaa : [Ipocsemienue, 2023.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroauueckoe nocodbrue — 6a30BbIil YpOBEHb» - M.:
Hpoda.

2. O.C.I'abpuensan, N.I'.OctpoymoB, «OO0mass XxuMusi B TecTaX, 3ajavax, ympakHeHusx. 11
kiace» — M.: [Ipoda.

3. O.CTaopuensn, IL.H.Bepeskwn, A.A.YVmakoBa «Xumus 11 ximacc: KoHTposibHBIE WU
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: [Ipoda.

4. O.C.T'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HacronpHas xkHuTa 1U1s1
yuurtens». Yacte 1 — M.: [Ipoda.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 xmacc: HactonpHas kHHTa I
yautens». Yacts 2 — M.: Ipoda.

6. O.C.l'abpuensn, I1.B.PemeroB, U.I.OctpoymoBa «3amaur MO XHMHUHM U CIOCOOBI HX
pemenus» - M.: «JIpodar.

7. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 ximacey, - M.: Dk3aMeH.

8. O.C.I'abpuensn, N.I'.OctpoymoB «XUMHUYECKHI KCTIEpUMEHT B mikoyie 11 kmaccey; - M.:

Hpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/
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