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COAEPXKXAHUE OBYUEHUA
10 KITIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHudeckol XWUMHUU: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAYEHUE B
MOJIYYEHUH HOBBIX BEUIECTB U MATEPHUAIIOB. Teopus CTPOCHHSI OPTaHUYECKUX COCTMHEHUI
A. M. byrneposa, €€ ocHOoBHble ToJIoKeHHS. CTpyKTypHbIE (HOPMYJIBI OPraHHUYECKUX
BellecTB. ['omonorusi, nzomepusi. XUMUYECKasi CBA3b B OPraHUYECKUX COCIUHECHUSIX —
OJIMHApHbBIC U KPaTHBIC CBSI3U.

[IpencraBnenne o Ki1accupUKaMK OpraHMYECKUX BemiecTB. HomeHkiatypa
OpraHUYeCKUX COEAMHEHUHN (CUCTeMaThyeckas)) U TPUBUAIbHBIC HA3BaHUS Ba)KHEHIIMX
NpEACTABUTEIIEH KIAaCCOB OPraHUYECKUX BEUIECTB.

OKCHepUMEHTAIbHBIE ~ METOJAbl  M3Y4YEHUsI BEIIECTB M HMX  [pPEBpallCHUIl:
O3HAaKOMJIEHHWE € O0pa3laMHd OpPraHMYECKUMX BEUIECTB U MaTepHallaMd Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHUYECKMX BEUIECTB, HAOIIOJEHWE U  OINKUCAHUE
JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALCHUI0 OPTaHUYECKUX BELIECTB MPU HATPEBAHUU
(ru1aBrienue, 0OyTIIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKAN Psifl. METaH M 3TaH — NpPOCTEUINE
IPEICTaBUTENIM AJIKAHOB: (PU3MYECKHE U XMMHYECKUE CBOMCTBA (peaklUu 3aMelleHUs U
rOpeHus), HaXOXKJACHUE B PUPOJIC, TTOTYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHA psiA. ODTUIEH W TPOMWIEH —
MPOCTEUIINE MPEACTABUTEIN AJTKEHOB: (PU3MUECKHE U XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THApPATAIIMU, OKHUCJICHUS U  TOJUMEpPU3AIIUN),
NOJIyYE€HHE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 wu  wmetwnOyrtaauen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBA (peakuus nojuMepusanuu). [lonydeHne CHHTETHUECKOro KayuyKa
Y PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKHM psAll. ALETHIEH —
MPOCTEUIIUN TIPEICTABUTENIb AaJTKUHOB: COCTaB, CTPOCHHE, (PU3MUYECKHEe U XUMHUYECKUE
CBOMCTBA (peakluu TUAPUPOBAHNS, TATOTEHUPOBAHMS, TUIPATAIINH, TOPEHHUS ), TOTYyUEHUE
Y TIPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, GpU3NUEeCKue U XUMUUYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAaHHMS), IMOJYYEHUE U NpUMeHeHue. loayon: cocmas,
cmpoeHue, @usuyeckue U XuUMUdeckue CeoUCmea (peakyuu 2an02eHUpo8aHus U
HUMpPOBAHUsl), NoyueHue u npumeHerue. TOKCUYHOCTb apeHOB. ['eHeTHyeckasi CBS3b
MEXAY YrIeBOAOPOIaMHU, MPUHAMICKANTUMU K Pa3TUYHBIM KJIaCCaM.

[IpupoaHbie UCTOYHUKH YTIEBOAOPOJ0B. [IpupoaHbiii Ta3 u NMomyTHbIE HEDTSIHBIC
ra3bl. Hedts u €€ nmpoucxoxaeHue. CriocoObl mepepaboTKku HepTH: TIEperoHKa, KPeKUHT
(TepMuuecKkuii, KaTalIUTUYECKHil), muponu3. I[IpomykTel mepepabOTKu HEPTH, HX



NpPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBI Yroidb W TPOAYKTHI €TO0
nepepadboTKH.

OKcliepUMEHTalbHbIE  METOJbl  M3YyYeHHUS BEIIECTB W UX  IPEeBpaIlCHUN:
O3HaKOMJICHHE ¢ OOpasliaMu IIacTMacc, KaydyyKoB M pPe3HHbI, Koyuiekuuu «HedTts» u
«YTONb», MOJEIUPOBAHHE MOJEKYJ]1 YIJIEBOJOPOJOB U  TaJOTCHONPOM3BOIHBIX,
MPOBE/ICHUE MPAKTUYECKON PabOTHI: MOyYEeHUE STUIICHA H U3YYEHUE €T0 CBOWCTB.

Pacuérnbie 3anaum.

Bbruncienuss mo ypaBHEHHI0O XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMYEeCTBa
MCXOJTHOTO BEIIECTBA MM MPOAYKTA PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY
OJTHOT'O U3 UCXOJIHBIX BEIIECTB MM MPOAYKTOB PEAKIUH).

Kucsopoacoaep:xaiue opranndecKue coenHeHus

[IpenenbHbIe OHOATOMHBIE CIIHUPTHI. METaHON M 3TAHOJ: CTPOCHUE, PU3NICCKUE U
XMMUYECKHE CBOWCTBA (peakiMu C aKTUBHBIMH METajUlaMH, TajloTeHOBOJOPOJaMH,
ropeHue), npuMeHeHne. BomopoaHbie CBS3M MEXIy MOJIEKyJIaMu CHHUpToB. JleWcTBue
METaHOJIa ¥ STaHOJIa Ha OpPTaHU3M YeJIOBEKa.

MHoroaToMHbl€ COUPTHI. DTHJICHTJIMKOJIb U TJIUIEPUH: CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJCHCTBHE CO IIEJIOYHBIMU METaJJIaMU, KadeCTBEHHas
peakivsi Ha MHOTOaTOMHbIE CHUPTHI). JlelicTBue Ha opraHusM uenoBeka. [IpumeHeHue
[JIMIEPUHA U STUJICHTIIUKOIIS.

DeHOoM: CTPOCHHE MOJICKYJIbI, (PM3UYECKUE U XMMHYECKHUE CBOMCTBA. TOKCHUYHOCTH
¢denomna. [Ipumenenue enona.

Anpaerunbl u kemowsi. Dopmanbaeru, aneTanbIerul: CTpOeHUE, (PU3NUECKHE U
XUMUYECKHE CBOMCTBA (PEaKIMU OKUCIICHUSI U BOCCTAHOBIICHHUS, KAUYECTBEHHBIC PEAKITUN),
MOJIyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAs W YKCyCHas
KHUCJIOTBL: CTpOCHHE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBa (CBOMCTBA, 00IIME I Kilacca
KHUCIIOT, peakius dTepudukanun), moaydeHue u npumenenne. CTeapruHoBasi U OJIEMHOBAs
KHUCIIOTHl KaK MPEICTAaBUTENIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble 3(pUpbl KaK MPOU3BOJAHBIC KApOOHOBBIX KHUCIOT. ['MIpPOIHM3 CIOXHBIX
a¢upoB. Kupsel. 'maponus xupos. [Ipumenenue xupo. buomornueckas posib JKUPOB.

VYrineBonpl: coctaB, KiacCHUpUKAIMSA YrieBOAOB (MOHO-, TW- W TOJIMCAXaPHJIbI).
['mrok03a — mpoCTENTIINIT MOHOCaXapul: OCOOEHHOCTH CTPOEHUSI MOJICKYJIbI, PU3UYECKHE U
XUMUUYeckue cBoicTBa (B3aumojneiictBue ¢ ruapokcuaom wmeau(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEeHHE, OpPOKEHUE TIIIOKO3BI),
HaxOXXJIEHUE B MPUPOJIE, MPUMEHEHUEe, Ouonorudeckas poiab. @otocunres. OpykTo3a Kak
M30MEp TIIFOKO3BI.

Kpaxman u wmemmono3a Kak mnpupoaHble mojduMepbl. CTpoeHue Kpaxmana u
1euroa03bl. dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmayia (THUAPOJIU3, Ka4yeCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBpPAILCHUI: TPOBEIAEHNUE,
HaOJIIOZICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB, KAUECTBECHHBIC



peaKkuu OJHOATOMHBIX CIIUPTOB (OKHCIeHUE ATaHoia okcuaoMm meau(ll)), MHOroaToMHBIX
CIUPTOB (B3aUMOJIeCTBUE MHIeprHa ¢ ruapokcuioM meau(ll)), anbaerunos (OkuciaeHue
aMMHa4YHBIM pacTBopoM okcuna cepedpa(l) u rumpoxcunom meau(ll), BzaumoneicTrue
Kpaxmayia ¢ MOJIOM), IPOBEICHUE MPaKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTHI.

Pacuérnbie 3anaum.

Bbluucienus 1no ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJTHOTO BEIEeCTBA WM MPOJYKTa PEaKIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIHH).

A3oTcoaeprkanme oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBl Kak aMQoOTepHbIe OpraHuveckue coequHeHus. Dunveckue u
XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe riuiuHa). buonornyeckoe 3HaueHUE
aMuHOKuUCTOT. [lenTusl.

benku kak mpupoHbIe BEHICOKOMOJIEKYJISIpHbIE coeAnHeHus. [lepBuuHas, BTopuyuHas
Y TPETUYHAS CTPYKTypa O€NKOB. XMMUYECKHE CBOMCTBA OEIKOB: TUAPOIN3, J€HATYpalUs,
KaueCTBEHHbBIEC PEAKLIUU Ha OCJIKH.

DKcrepuMEeHTAIbHbIE METO/Ibl U3YUYEHUSI BELIECTB U UX MPEBPALCHUI: HA0II0IeHUE
U ONHUCAaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB IpU HarpeBaHuH,
[[BETHBIE PEAKIIH OEJIKOB.

BrbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHA XUMHUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHUH: MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA — IOJUMEpHU3alus U
MOJIMKOH/ICHCALIHSL.

OKCNepUMEHTAIbHBIE ~ METOJAbl  M3Y4YEHUsl BEIIECTB M MX  [pEeBpalleHUil:
O3HAaKOMJIEHWE C oOpa3laMH MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAaccC,
Kay4qyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zannss MeXnpeaMETHBIX CBA3EH INMPU W3YyYEHUM OpraHnyecko xumuu B 10
KJIACCE€ OCYIIECTBIISIETCS Ye€pe3 MCMOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATHH, SBJISIOIIMXCS CHCTEMHBIMU [UISl OTAEJBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO11ue ecTecTBEHHO-HAayYHbIE MMOHATHS: SIBICHNUE, HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHaJIu3, CUHTE3, Kiaccudukanus, NEePUOAUYHOCTh, HAOJIIOJECHHE, U3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®uznka: MaTepus, dHEPIus, macca, aToM, 3JIEKTPOH, MOJIEKyJa, dHEPreTHYECKUI
YpOBEHb, BEIIECTBO, TeIO, OOBEM, arperaTHOE€ COCTOSHUE BeEUIeCTBa, (U3MUECKUE
BEJIMYUHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kneTka, opranusm, ouocgepa, 0OMEH BEIIEeCTB B OpraHu3Me, POTOCUHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, YTIAeBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusa: MuHepanbl, TOpHbIE MOPOJbI, IOJIE3HbIE HCKOMaeMble, TOILIUBO,

pPECYpPCHI.



TexHonorus: IMUIICBLIC TIPOAYKTBI, OCHOBBLI PALMOHAJIBHOI'O IIMTAHHA, MOIOIIUC
CpeacTra, JICKAPCTBCHHBIC 1 KOCMCTHUYICCKUC ITPCIIapaThbl, MATCpUAJIbl N3 HCKYCCTBCHHLBIX U
CHHTCTHYCCKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHI 3JIeMeHT. AToM. Snpo aroma, M30TOMbl. DJIEKTPOHHas 000J0YKa.
DHEPreTHYeCKUe YPOBHHU, IOJYyPOBHH. ATOMHBIC opOWTamu, S-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacTpeieieHrs SJICKTPOHOB MO OPOUTANIIM B aTOMax 3JIEMEHTOB TEPBBIX
YETBIPEX MEPUOIO0B. DICKTPOHHAS KOH(DUTYpAITHs aTOMOB.

ITepuonnyeckuit 3akoH U llepuoanueckas cucremMa XUMUYECKUX neMeHToB 1. U.
MengneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U llepuoandeckol CHCTEMBbl XHUMHYECKUX
anementoB JI. WM. MeHnneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHUSI CBONCTB XHMHYECKUX OHJIEMEHTOB U 00pa3yeMbIX HMHU
MPOCTBIX W CJIOKHBIX BEHIECTB IO TPyNIIaM W IMEpHOoAaM. 3HAYCHUE MEPHOIANYECKOTO
3aKOHa B pa3BUTHH HAYKHU.

Crpoenue BemniecTBa. XUMHUYECKasi CBsI3b. BUIIbI XMUMHUUYECKOU CBsI3U (KOBaJeHTHAas
HETOJsipHAss M TOJISIpHAsi, HWOHHAs, MeTauiMueckas). MexaHusMmbl 0o0pa3oBaHuUs
KOBAJICHTHON XMUMHUYECKOW CBsA3M (OOMEHHBIM W JOHOPHO-AaKIENTOPHBIN). Bogopomnas
CBSI3b. BaneHTHOCTh. DNEeKTpOOTpUIATENbHOCTh. CTeNEHb OKHUCIICHUS. IOHBI: KATUOHBI U
AHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT
THUIIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstre o gucnepcHeIx cucrteMax. VICTUHHBIE U KOJUIOUAHBIE pacTBOpbl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHuil. HomeHkaTypa HeOpraHM4ecKuX
BEIIECTB. [ eHeTHUecKas CBA3b HEOPraHUYECKUX BEILIECTB, MPUHAJICKAINX K PA3IMYHBIM
KJIACCaM.

Xumnueckas peakius. Kinaccudukanums XUMUYECKUX PEakIfii B HEOPTaHUYECKOU U
OpPraHUYeCKON XHWMHUHU. 3aKOH COXPAaHEHUsS MacChl BEUIECTB, 3aKOH COXPAHEHHS H
MPEBPALIECHUS SHEPTUHU NMPU XUMUYECKUX PEAKIUSX.

CKOopoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. OOpaTUMBbIE peaKIUu.
Xumuueckoe paBHoBecue. DaKTOPHI, BIUAIONIAE HA COCTOSHUE XUMUYECKOTO PABHOBECHSL.
[Tpunnun Jle [laTenbe.

Onektponutuyeckass auccouuanusa. CunbHble W ciadble 3iekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, II€JIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCIEpUMEHTAIbHbIE  METOJbl U3YYEHHsS BEIIECTB U UX NPEBpaACHUN:
neMoHcTpanus Taomui «llepuogmyeckas cuctemMa XuMHYecKux dieMmeHtoB . U.



MenneneeBay, U3ydeHUEe MOJIETIEH KPUCTALTHICCKUX PEMIETOK, HAOIIOIeHUE U ONMCAHNe
JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3yIokKEHHUE MNEPOKCHUIA BOJOPOJa B
NPUCYTCTBUM KaTajau3aTopa, OMPEAECICHHUE CpEeIbl PAaCTBOPOB BEIIECTB C MOMOILBIO
YHUBEPCAJIBHOTO HMHAUKATOPA, PEaKIMM HOHHOTO OOMEHa), MPOBEJACHHUE IPAKTHUYECCKOMN
paboThl «BimsiHue paznuyHbIX GaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIIHm.

Pacuérnblie 3anaumn.

Pacuérel mo ypaBHEHHSIM XUMHUYECKHX PEAKLHWI, B TOM YHUCIEC TEPMOXHMHUYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIL30BAHUEM MMOHATHUS «MACCOBasi OISl BEIIECTBAY.

Heoprannueckasi xumus

Hemeramnsl. [lomoxenue HemeramuioB B Ilepmogudeckol cucTeMe XMUMHUYECKHX
sanemeHToB J[. . MenaeneeBa 1 0coOOEHHOCTH CTpOeHUs1 aTOMOB. DHU3NUYECKUE CBOMCTBA
HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (Ha TpHMEpe Kuciopoaa, cepbl, dochopa u
yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIJIOB (TaJloreHoB, cephl, a3oTta, ¢ocdopa,
yriiepoga U KpPEeMHHs) U HX COCAMHEHUN (OKCHUAOB, KHUCIOPOACOJEP AIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAUIOB U UX COCTMHEHUM.

Mertambl.  [lonoxenue wmertawioB B llepuoamyeckor CHCTEME XHUMHYECKUX
sanemeHToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX 000JO0UEK aTOMOB
MetaioB.  OOmume  gusnueckue  cBoiictBa  MmetamwioB.  CrjiaBel  METaJLIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSHKEHUN METAJIIOB.

XUMHUYECKUE CBOWMCTBA BAXHEHIIUX METAUIOB (HATPUM, KalWid, KaJbL[UHA, MarHUM,
ATIOMUHUMN, TUHK, XPOM, KeJIe30, ME/Ib) U KX COCTMHECHHM.

OO6mmume crnocoObl NoJydYeHHsI MeTAIIOB. [I[puMeHeHne MEeTaIoOB B OBITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOAbl M3YUYEHHS! BEIIECTB M WX NPEBPAIICHUN: HU3YyUYECHUE
KOJUIEKIIMU «MeTalibl ¥ CIJIaBbl», 00pa31l0B HEMETAIIIIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX
3amay, HAONIONICHWE | OINHMCAHWE JICMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3auMozeiCTBHE THUAPOKCHAA QIIOMUHHMS C PacTBOpaMU KHUCJIOT M IIEJIOYEH,
KaueCTBEHHbBIC PEAKIIMU Ha KAaTUOHBI METAJLJIOB).

PacuérHnblie 3anaumn.

Pacuétel Mmacchel BemiecTBa uin 00bEMa ra3oB 10 WU3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMHM BEIIECTB, PAacu€Thbl MacChl
(oOBéMma, KonMUYecTBa BEMIECTBA) MPOAYKTOB PEAKIMH, €CIA OJHO W3 BEIIECTB UMEET
MIPUMECH.

XUMHSA U )KU3Hb

Ponp xuMum B 0OCCIICUEHHHM SKOJIOTHYSCKOM, DSHEPreTHYeCKONM U IHIICBOM
0€30macHOCTH, pa3BUTUN MeAUIUHBL. [[OHATHE O HAYYHBIX METO/IaX IMO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIHAM.

[IpencraBienuss 006 OONMX HAYYHBIX NPUHIHUIIAX MPOMBIILICHHOTO TMOJIYYCHUS
Ba)KHEHIINX BEIIESCTB.



UYenoBek B MUpE BELIECTB M MATEPUAJIOB: BaKHEWINNE CTPOUTEIBHBIE MaTEpUAIbI,
KOHCTPYKLMOHHBIE MaTEpHUabl, KPACKH, CTEKIIO, KEPAMUKA, MaTEPUAJIbI J1JIs1 DJIEKTPOHUKH,
HaHOMaTepHaJibl, OPraHMYECKNE U MUHEPAJIbHBIE YIO0OPEHHUS.

XVMHS U 310pOBbE YEJIOBEKA: IIpaBUila UCIOJIb30BaHUS JICKAPCTBEHHBIX IIPENapaToB,
npaBujia O€30IACHOIO HKCIIOJIb30BAHUS MpENnaparoB OBITOBOM XHMMHUU B TOBCEIHEBHOU
KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaIMETHBIX CBSI3€H MpPU H3Y4EHMHM OOIIEH M HEOpraHUYeCcKOn
xuMuHd B 11 Kilacce OCyILIECTBISIETCS Yepe3 HCMOJIb30BAaHUE KaK OOIIHMX €CTECTBEHHO-
HAay4YHbIX IIOHATHW, TaK W TOHSTUH, SBIAIOIIMXCS CHCTEMHBIMUA JUIA OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAyUYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUTIOTE3a, 3aKOH, TEOpHS,
aHaJIU3, CHUHTE3, KiIacCU(UKaIMs, MEePUOJUYHOCTb, HAONIOACHHUE, HKCIEPHUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®u3uka: MaTepus, JHEPTUSL, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIIL,
PaIMOaKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEUIeCTBa, (PU3MUECKHE BEIUYMHBI M €IUHUIBI UX HU3MEpPEHU,
CKOPOCTb.

buonorus: knerka, opranusM, 3Kocuctema, ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE TOPOJABI, IOJIE3HBIE HCKOMAEMbIE, TOIUIMBO,
pecypcehl.

TexHoyorus: XUMHUYECKass IPOMBILIIEHHOCTb, METAUIypIrus, IPOU3BOJICTBO
CTPOMTENBHBIX  MAaTEpPUAIIOB,  CEIbCKOXO3AMCTBEHHOE  IPOM3BOJCTBO,  IMIIEBAs
ITPOMBIIICHHOCTb, (bapmaneBTHYECKas IIPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKUX  MpPENaparoB,  NPOU3BOJACTBO  KOHCTPYKLUHOHHBIX  MAaTE€pUAJIOB,
AJIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0yYarOIIMMUCS
OporpaMM CpegHero obmiero o00pa3oBaHus (JIMYHOCTHBIM, METalNpeIMETHbIM U
npeaMeTHbIM).  HaydHo-meToauueckoil OCHOBOM uisl  pa3pabOTKH  IJIaHUPYEMBIX
pPE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPETHETro OOIIero 00pa30BaHUS SBIAETCS CHUCTEMHO-
NEeATEIbHOCTHBIN OIXOI.

B cOOTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM MTOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOEHMS MpeAMeTa «XUMHs» Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHUS
BBIJICJIEHBI CJIEYIOLIUE COCTABIISIIOLIUE:

OCO3HaHHUE 00YJAIONTUMHUCS POCCUHUCKON TPakIaHCKOW MACHTHYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOIIPEIETICHUIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUHA JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U  CIIOCOOHOCTh  OOYYalOIMXCS PYKOBOJICTBOBATHCSI B CBOEHU
NEATEIBbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMU, MPUCYIIUMH LEJIOCTHON CHCTEME
XUMHUYECKOTr0 00pa3oBaHus;

HaJM4Ke MPaBOCO3HAHUS IKOJIOTMYECKOW KyJIbTYPhl U CLIOCOOHOCTH CTAaBUTh LENH U
CTPOUTD KU3HECHHbIE TUIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMeTa «XUMHs» JOCTUTAKOTCS B €JUHCTBE
y4eOHOW U BOCHHUTATENBbHOM JEATEIbHOCTH B COOTBETCTBUU C T'yMaHHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HJI€aJJaMU POCCUHCKOIO
IPaXXKJAHCKOTO 0OIEeCTBA, MPUHATHIMU B OOLIECTBE HOPMaMH W TMpaBUJIaMU MOBEICHHS,
CHOCOOCTBYIOLIMMHK ~ TIPOLIECCAaM  CaMOINO3HAHUSA, CaMOpPAa3BUTHS U HPABCTBEHHOIO
CTaHOBJICHUS JINYHOCTH O0YyYaOUTUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHSD»  OTPa)XaroT
c()OPMUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JAESITENbHOCTU
oOy4Jaronuxcs 1o peaau3ali NPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE€ B YACTH:

1) rpaxIaHCKOT0 BOCTIMTAHUSIL:

OCO3HaHUsl OOYYaIOIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX IIpaB M 00s3aHHOCTEH,
YBaXKEHUS K 3aKOHY U [TPABOIOPAJIKY;

IPEICTaBIICHUS O COUUAIBHBIX HOPMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIICHU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENBHOCTH MNPU CO3AAHUM Y4EOHBIX
MPOEKTOB, PEIICHUU YYE€OHBIX W II03HABATEIbHBIX 3a]a4, BBIOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI
JIPYTUX MPU aHAIKU3€E PA3TUYHBIX BUJOB YU€OHOMN AESTENbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS



LIEHHOCTHOT'O OTHOILLIEHHS K UCTOPUYECKOMY M HayYHOMY HACIIEUIO OT€UYECTBEHHOU
XUMUH;

yBaKEHUS K IIPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHMS TOrO, 4YTO JOCTHXKEHHS HAyKH €CThb PEe3yJbTaT JJIUTEIbHBIX
HAOJIOICHUM, KPOMIOTJIMBBIX AKCIIEPUMEHTAJIBHBIX MMOUCKOB, MOCTOSIHHOTO TPyAa YUYEHBIX
Y MIPAKTUKOB;

MHTEpEcCa W TO3HABATEJIBHBIX MOTHUBOB B IIOJYYEHHUU M TOCIEAYIOLIEM aHaIU3e
uH(pOpMAIH O MIEPEIOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CHIOCOOHOCTH OLICHHBAaTh CHUTYallMH, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHUE M MOCTYNKH CBOMX TOBAPHUIIECH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUs IIEHHOCTEH 310pOBOro M Oe3omnacHoro o0pasa >KU3HH, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBui  0O€30MacHOro oOpamieHusi C BEIIeCTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MMOHUMAaHUSl LEHHOCTH MNPABWII WHIMBUIYAJIbHOTO U KOJUIEKTMBHOIO O€301aCHOTO
NOBEACHUS B CUTYALMIX, YTPOKAOUIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUSl TMOCJIEICTBUM M HENpPUATUS BPEIHBIX MpPUBBIYEK (yHOTpeOIeHUsS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATEIbCKON NEATEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKM HAa AKTHBHOE YYacCTUE B PEIICHHH NPAKTHYECKUX 33Ja4 COLUAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyUYEHHIO MPOQeccuil pa3aIuvyHOro pojaa, B TOM YHCIIEe
Ha OCHOBE IIPUMEHEHHUS IIPEAMETHBIX 3HAHUIM 110 XUMUH;

YBaXXEHUS K TPYLY, JIIOISAM TPYAA U PE3YJIbTATAM TPYAOBOM JAEATENBHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BbIOOPY WMHIMBUAYaJIbHON TPACKTOPUU 0Opa3oBaHuS,
Oynymieit npodeccun u peanusanuu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C Y4YETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  1€JecOo00pa3HOro OTHOIIEHUST K TNPUPOJE, KaK HCTOUYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUSl  TJ00AaJBbHOTO  XapakTepa HJKOJOTMYECKHUX  MpoOJeM,  BIMSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COIIMAIBHON CPEJIbl;

OCO3HaHUSI HEOOXOJAMMOCTH HCIOJB30BaHUS JOCTIKEHUH XUMHUHM U PELICHUS
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOAOIIOIb30BaHNUS;



AKTUBHOI'O HENPUATHS JEUCTBUM, INPUHOCAIIMX BPEA OKPYKAIOWIEW IPUPOIHOU
cpene, YMEHHsS IPOTHO3MPOBATh HEOJArONPUATHBIE SKOJOTMYECKUE TMOCIEACTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUUECKON KYJIbTYpHI, ONbITA
NEATEIIBHOCTH SKOJIOTMYECKOM HAIPaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIIbHOM MPAKTUKE, CIOCOOHOCTH M YMEHUS
AKTUBHO MTPOTHBOCTOSTH UICOJIOTHH XeMOGhoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKU;

MOHMMAHUA CTIENU(UKA XUMHH KaK HAyKH, OCO3HaHMs €€ poju B (OPMUPOBAHUU
PAalMOHAJIBHOIO HAYYHOIO MBIIIJIEHUS, CO3JAaHUU LEJOCTHOIO TMpEACTaBICHUS 00
OKPYXKAIOIIEM MHUpPE KAaK O E€QUHCTBE NPUPOJbI M YEJIOBEKA, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0IeM COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYUMOCTH XUMHUHM JIJIs COBPEMEHHOW IIUBWIIM3ALIUK: B €€
IYMaHHCTHYECKOW HAIMpaBICHHOCTH W BaXXHOM pOJM B CO3JaHMM HOBOM 0as3bl
MaTEepUAIbHONU KYJIbTYphI, PEHICHUH TJI00aJbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHUS
YeJI0BEYECTBA — ChIPhEBOM, SHEPreTUUECKOM, TUILIEBOM U IKOJIOTHYECKOW 0€30I1aCHOCTH, B
pPa3BUTUM MEIUIMHBI, OOECHEYEHUH YCIOBUI YCIEHNIHOIO TpyJda U HKOJIOTUYECKU
KOM(OPTHOM JKU3HU KaXA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IIOHMMAaHUS CYLIIHOCTM METOJOB II03HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh [10JIy4aeMble 3HAHUS
JUIsL aHajdu3a M OOBSICHEHUS SIBJICHUM OKPYXKAIOIIET0 MHUpa U MPOUCXOMA[IIUX B HEM
M3MEHEHUH, YMEHUS JIeJaTh 0OOCHOBAHHBIE 3aKIIOUEHHUS HAa OCHOBE HAay4HbIX (DAKTOB U
MMEIOLIUXCS JAHHBIX C LENBIO MOJYyYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS ISl peUIeHUs
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBbCKOMN NETEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY TMOJYYEHUID HOBBIX 3HAHUM 10 XHMHUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTIMU;

UHTEpEeca K OCOOCHHOCTSM TpyJa B pa3iMuHbIX cdepax mnpodecCHoHaTbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOCHHS YUCOHOTO TpenMeTa «XHMHs» Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC VIS dbopMupoBaHUs MHUPOBO33pEHUS 00y4JaroIuXxcs
MEKIMCIUIUTMHAPHBIE  (MEXIPEIMETHBIC)  OOIICHAYYHbIC IOHATHS, OTPaKAIOIIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHPa U CHEIU(PUKY METOIOB MTO3HAHMS, HCIIOIb3yEeMbIX B
€CTCCTBCHHBIX HayKax (Marepwsi, BEIISCTBO, JHEPTHs, SBJICHHE, IPOIECC, CHCTEMA,



Hay4HbIA (DAKT, TPUHIINI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIEIOBAHWE,
HaOroICHNE, M3MEPEHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCalbHble ydeOHble JEWCTBHUS  (TO3HABaTENbHbIE, KOMMYHUKATHBHBIE,
peryisTuBHbIE), obecrieunBawolme GopMHUpOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTU H
COIIMAJIbHON KOMITETEHIIMU 00YyYarouxcs;

CIIOCOOHOCTh  OOYYArOIIMXCS HMCIOJB30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAIbHbIC YUEOHbIE NEWCTBUSI B MO3HABATEIBHOU U
COIIMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPaXKAIOT OBJIAJCHUE YHUBEPCAJIbHBIMU YYEOHBIMU
MO3HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMH.

OBJiaieHNe YHUBEPCAJILHBIMYU Y4€OHBIMH NMO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATENbHO (DOPMYTUPOBATh U AKTYalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENEIIATh LETU JNEATeIbHOCTH, 3a/aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTABJICHHBIMHU LIECIISIMHU;

UCIIOJIb30BaTh PU OCBOCHUM 3HAHHUU MPUEMBI JJOTUUECKOTO MBIIUICHUS — BBIICIIATh
XapakKTepHbIE NPU3HAKKA TOHATHUM M YCTAHABJIMBATh HX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MOHSATHUSA JUIsl O0OBSICHEHUS OTAENIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHMS W KPUTEPUM MJI KiIacCU(PUKAIIMU BEIIECTB U XUMHUUYECKHUX
peaKkuui;

YCTaHABIIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBIICHUSIMU,

CTPOUTbH JIOTUYECKUE PACCYKJeHUs (MHAYKTHUBHBIC, JETyKTUBHbBIC, IO aHAJIOTHH),
BBISBJISIT  3aKOHOMEPHOCTHM W  TMPOTUBOPEYUS B  paccMaTpPUBAEMbIX  SIBJICHUSX,
(bopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLIECCE TO3HAHMS, UCIOIb3yEeMble B XHMHUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIENH, PEOOPA3OBBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK
(cumBOJI) BJIeMEHTa, XUMUYecKass (opmyra, ypaBHEHHWE XUMHUUYECKOW PEAKIUU — TpH
pelieHnd Yy4eOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHbBIC
MOJIETIbHBIE TPEJCTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3y4yaeMbIX
BEILIECTB U XUMUYECKUX PEAKIU.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOI'0 MO3HAHHUS BEUIECTB U XUMHYECKUX PEAKIIUI;

dbopmMynIupoBaTh 1LEJIM W 33J]aud WCCIEIOBaHMS, MCIOJb30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIE BOIPOCHI B KAUE€CTBE WMHCTPYMEHTA IMO3HAHUS U
OCHOBBI I (DOPMHUPOBAHUSI TUMOTE3HI IO TMPOBEPKE MPABMIHBHOCTU BBICKA3hIBAEMBIX
CYKJICHUH;

BJIaJIETh HAaBBIKAMHU CAaMOCTOSITEILHOTO TUIAHUPOBAHUS U MPOBEICHUS YUCHUUYECKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHMS HAOIIOJaTh 3a XOJIOM Ipollecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATH €T0 Pe3yJibTat, PopMyIHpoBaTh 000OIEHNS U BHIBOABI
OTHOCUTEJIFHO JIOCTOBEPHOCTH PE3YJIBTATOB HWCCIIEAOBAHMS, COCTABISATH O0OOCHOBAHHBIN
OTU&T O MPOJIeTIaHHOM paboTe;



npUOOpeTaTh OMBIT YYCHUUYECKON HCCIeI0BAaTeNIbCKON U MPOEKTHOM AESITEeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOHMCKY METOJOB PELICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IMO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHUKAX HMH(POpMaluu (HAY4YHO-TIOMYJIspHas
JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(GOPMAIIMIO PA3IUYHBIX BUAOB M (HOPM TMPEACTABICHUS, KPUTUUECCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOJIBI MPU MOUCKE U OTOOpE
uH(pOpMaIi, HEOOXOAMMOM /7Sl BBIMOIHEHUS YUeOHBIX 3a7a4 ONPeAeTIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HCIOJNb30BAaHUA  HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAlbHYIO (opMy mpeactaBieHus WHOpMaUu
(cxemsl, rpaduKH, JUArpamMMBbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

MCIIONIb30BaTh HAy4YHBIN SI3BIK B KAaueCTBE CpEACTBa Mpu paboTe ¢ XUMHUYECKOH
uH(popManuen: TpUMEHATh MEXIpeIMETHbIE (PU3NYECKHe U MAaTEMaTUYECKHUE) 3HAKU U
CUMBOJIBI, (hOpMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH.

OgiageHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKJIaeMOW TeMbl B XOJE€ IUaora W/HWin
JIUCKYCCHUU, BBICKA3bIBaTh WUACH, (OPMYITUPOBATH CBOU MPEIIOKCHHS OTHOCUTEIHHO
BBITNOJIHEHUS [TPEJIOKEHHON 3a/1a4H;

BBICTYHIaTh C NPE3€HTAlMEeld pe3ysbTaTOB IO3HABATEJIbHOM  JIESATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIFHO WM COBMECTHO CO CBEPCTHHKAMHU TPU BBITOJIHEHUHU
XUMHUYECKOTO JKCIIEPUMEHTa, TMPaKTUYeCKOW paboThl MO HWCCIENOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aliu Y4eOHOTO MpoeKkTa W (OpPMYyIUPOBATH BBHIBOABI IO
pe3ysbTaTaM MpPOBEAEHHBIX HCCIEIOBAaHUM MyTEM COTJACOBAHMSA MO3UIMUI B XOJe
00CcyXeHusI 1 0OMEeHa MHEHHSIMU.

OBiaeHHe YHMBEPCAJIbHBIMHU PEryJsiTAHBHBIMH J1€iCTBUSIMH:

CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh W OCYIIECTBISITH  CBOKO  IMO3HABATEJBHYIO
JesITeNIbHOCTb, ONpeesisst €€ LIeJu U 3aJja4ui, KOHTPOJIUPOBaTh U MO0 MEepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpPEIaraeMplii alropuT™M JEHCTBUH MpHU BBINOJIHEHUU YYEOHBIX U
UCCJIeIOBATEILCKUX 3aJ1ad, BHIOMpATh HamOosiee d(P(HEKTUBHBIM CIOCOO WX PEIICHUS C
y4ETOM MOJTYYCHHsI HOBBIX 3HaHUH O BEUIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JAESITENTFHOCTH Ha OCHOBE CaMoOaHaiIM3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenMeTtHble pe3yabTaThl OCBOEHHUS Kypca « OpraHuyecKkass XuMush» OTpaxkaroT:



c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O XMMHYECKOW COCTABIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MHPA, POJIU XUMHH B TO3HAHWM SIBJICHUN MPUPOIBI, B (POPMHUPOBAHUHT
MBIIIJIEHUS U KYJIbTYpPbl TUYHOCTH, €€ (PYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOUMOM 115t
pelIeHUs] MPaKTUYECKUX 3a7a4 M AKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
310POBBIO ¥ IPUPOJIHOM CPEAE;

BJIAJICHHE CUCTEMOW XMMHYECKUX 3HAHWM, KOTOPAsl BKJIKOYAET: OCHOBOIOJIATAOIINE
MOHATUS (XMMHUYECKHI >3JIEMEHT, aTOM, OJJIEKTPOHHAasg 000JO04YKa aroMa, MOJIeKya,
BaJICHTHOCTb, JJEKTPOOTPHUIIATEIbHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas Gopmyia
(pa3BEpHyTas U COKpalléHHas), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM, YIJIepOIHBIN
ckeneT, GyHKIMOHAbHAS TPYIIa, paauKall, HU30MEPHUs, ©30MEPhl, TOMOJIOTHUECKHUHN DI,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEPKAIIUE COECAMHEHUS, MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHMS); TEOPUU U 3aKOHBI
(Teopust ctpoeHusi opranuyeckux BemiectB A. M. BytnepoBa, 3aKoH coXpaHEHUs MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3BIK XMMHUU; MUPOBO33PEHUYECKHUE 3HAHUA,
JIe)KAIME B OCHOBE MOHUMAHUSA MPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBJICHUU,
(haKTOJOTMYECKHE CBEIECHHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUH U O€30MacCHOM
UCIIOJIb30BAHUU BAXHEUIIUX OPraHMYECKUMX BEIIECTB B OBITY H MNPAKTUYECKOU
JEATEIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUM BBISBISATH  XapaKTepHblE MPHU3HAKU  TIOHSATHUH,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TOHATUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COCAUHECHUN;

c(OPMUPOBAHHOCTh YMEHHUM UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, cOKpaméHHOU) (opmyn
OPraHWYECKUX BEIIECTB W YPABHEHHM XMMHUYECKHX PEaKUWM, M3rOTaBIMBATH MOJAEIU
MOJICKYJI ~ OPraHMYECKHX  BEIIECTB JUII  WUIKOCTPAIMA WX  XUMHUYECKOrO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh ~YMEHHH  YCTAHABIMBATh MPUHAJICKHOCTh  M3YYCHHBIX
OpraHUYECKUX BEHIECTB IO UX COCTaBY U CTPOCHHUIO K OMPENeIEHHOMY KIacCy/TpyIie
COeIMHEHHH  (YIJIEBOJOPOABI,  KHUCIOPOA M  a30TCOJEp)KAlllM€  COEIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUs), JaBaTh WM Ha3BaHUA [0 CHUCTEMATHYECKOU
nomenkiatype (IUPAC), a Takxke NpUBOAUTH TPUBHUAIBHBIE HAa3BaHUSA OTIEIHHBIX
OpPraHUYeCKUX BEIIECTB (ITUIICH, MNPONWIEH, alleTWIECH, ASTUJICHIJIMKOJb, TJIHIEPHH,
denon, Qopmanbaerua, areTalbIeTH, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJIOTA,
OJIEMHOBas KHUCJIOTa, CTEapUHOBAsi KUCJIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmas, LeIi0I03a,
TJIMITUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OTPELCIATh BUIbl XUMUYECKON CBSA3U B OPTraHUYCCKUX
COeMHEHUAX (OJMHAPHBIE U KPATHBIE);

chOpPMHUPOBAHHOCTh ~ YMEHHUS  MPUMEHATh  TOJIOKEHUS]  TEOPUU  CTPOCHUS
oprannveckux BemniecTB A. M. BbyrtnepoBa nnsi oObSCHEHHSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpOEHUE, (pu3nyeckue u
XMMHUYECKUE CBOMCTBA TUIWYHBIX MPEICTABUTENECH PA3JIMUYHBIX KJIACCOB OPraHUYECKUX



BeIECTB (METaH, 3TaH, dTUJICH, IPOMMWIIEH, aleTuieH, Oytaaued-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJ, 3TaHOJI, TUJICHTJIUKOJIb, TIULIEPUH, (EHO, alleTaabAeTHa, MypaBbHHAS
U YKCyCHas KHCIIOTBI, TIJIFOKO3a, Kpaxmaj, IeJUIi003a, aMHUHOYKCYCHasi KHCIIOTa),
WJUTFOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYIL;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHHUKHU YTJIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOIHBIN Ta3, YTOdb), CIIOCOOBI UX MEPepabOTKU U MPAKTUIECKOE MPUMEHEHHUE
IPOJIYKTOB MEPEPabOTKU;

c(OpPMUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIYUCICHUS MO XUMUUYECKUM ypaBHEHUSIM
(maccbl, 00BEMa, KOJIMYECTBA KCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU II0
M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 HMCXOJHBIX BELIECTB WM MPOAYKTOB
pEeaKLnHn);

c(hOPMHUPOBAHHOCTh YMEHHMI BIAJIETh CUCTEMON 3HAHUUA 00 OCHOBHBIX METOJIAaX
HAay4YHOTO TMO3HAHHUS, UCIOJIb3YEMbIX B XHMHHU MPU U3YYEHHH BEIIECTB M XUMHUYECKUX
ABJICHUN (HAOJIIOJEHUE, HU3MEpPEHUEe, HKCIEPUMEHT, MOJEIIMPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS [JIs1 NPUHATUS PEIIEHUl B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHUW COOJIIOJIaTh IMpaBWiIa [OJIb30BAHUS XMUMHUYECKOMH
HOCY/I0M U J1abopaTOPHBIM 00OpYIOBAaHUEM, a TAK)KE MpaBuia oOpallleHusl C BEIECTBAMU
B COOTBETCTBUU C MHCTPYKLMSAMU IO BBITOJIHEHHIO JTA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c()OPMHUPOBAHHOCTh YMEHUI MJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpallleHHsl OPraHUYECKUX BEIECTB IIPU HArPEBaHUU, MOTYUCHHUE STUICHA U U3yUCHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIUU OPTaHUYECKUX BEILECTB, JCHATypalusi OEJIKOB MpH
HarpeBaHUM, I[BETHbIE pEAKIUU OEJKOB) B COOTBETCTBUU C IMpaBUJIAMU TEXHUKHU
0e30macHOCTH MpU OOpallleHWHM C BellecTBaMU U J1a0OpaTOpHBIM 00O0PY/IOBAaHUEM,
MPEACTABISATh PE3YNbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIMX peaklui U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHMH  KPUTHYECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
nH(popMaIuio, MOJIy4aeMyl0 M3 Pa3HbIX UCTOUYHHMKOB (CpelIcTBa MAacCOBOM HMH(pOpMaIUH,
WNHuTepHeT u 1pyrux);

c(OPMUPOBAHHOCTh YMEHHUI COOJII0aTh MpaBUja dKOJIOTHUYECKH Ler1ecoo0pa3Horo
HOBENIEHUsI B OBITY U TPYJOBOU NEATEIBHOCTH B LEJSIX COXPAHEHHUS! CBOETO 3/10pPOBbS U
OKpY’KAIOIIEW IPUPOJHON CpeIbl, OCO3HABATh OIIACHOCTh BO3JICMCTBUSI HA KUBBIC
OpraHu3Mbl ONpPEACIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAas cMbica nokaszatens [1/1K,
MOSICHATh Ha MpPUMEpax CrnocoObl YMEHbBIICHHUS W NPENOTBpAIICHHUS HMX BPEIHOIrO
BO3JICHCTBHSI HA OPraHU3M YEJIOBEKA;

g OOydYaloIIUXCsl C OTPaHUMYEHHBIMM BO3MOXKHOCTSIMH  370POBbsS:  YMEHHUE
OPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYNHBIX METOAAX MO3HAHUS BEUIECTB U XMMHYECKUX
SIBJICHUI;

JUISL CIIETIBIX WM CJIA0OBUASIIMX OOYYAIOLIMXCSl: YMEHUE HCIOJIb30BaTh pesibepHO-
TOYEUHYIO cucTteMy obo3naueHuit JI. bpaiins ans 3anucu xumuaeckux Gopmyi.



11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOEHUSI Kypca «OOmias M HEOpraHuuecKash XUMHs
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPECTABICHUN: O XUMHUYECKON COCTABIISIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, POJIU XUMHH B TO3HAHWH SIBJICHUH MPUPOIBI, B (POPMHUPOBAHUHT
MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHUs] MPaKTUYECKUX 3a7a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHWM, KOTOPAsl BKIFOYAET: OCHOBOIOJIATAOIINE
HOHATHUS (XUMHUCCKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIA ATOMOB,
HUOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BaJ€HTHOCTH, 3JIEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKHUCJICHMS, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, MeETaJJIMYecKas,
BOJIOPOJIHASI), KPUCTAJUIMYECKAsT PEHIETKA, THUIIBI XUMHUYECKUX pEakIui, pacTBop,
AJEKTPOJUTHI,  HEDJIEKTPOJUTHI,  DJIEKTPOJUTUUYECKAs  JUCCOLMAIMS, OKUCIUTEb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pPEAKIMU, XUMUUYECKOE PABHOBECHE); TEOPUU H
3aKOHBI (T€OpHUs BIEKTPOJIUTUYECKOW JuccolMalnuu, nepuoanueckuid 3akon [, U.
MeHnneneeBa, 3aKOH COXPaHEHHUsS MAacChl BEIIECTB, 3aKOH COXPAHECHHS M MpeBpalicHUs
SHEPrUU MPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CUMBOJIUYECKHUUN SI3BIK XUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JeKallMe B OCHOBE IOHMMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKUX SIBIICHUH, (DAKTOIIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBE,
MOJIYYCHUH ¥ 0€30MacHOM MCTOJIb30BAHUH BAXKHEHIIINX HEOPTaHUUECKHUX BEIIECTB B OBITY
Y MIPAKTUYECKOMN JIEATEIbHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHMM  BBISIBISATh  XapaKT€pHbIE TNPU3HAKKA  TOHSATHUH,
YCTAaHABJIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TOHATHUS TIpHU
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OPMHUPOBAHHOCTh YMEHHMM UCIOJI30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBiyieHus] (hOpMYJI BEIIECTB M ypaBHEHUNM XUMHYECKUX PEAKIUH, CHUCTEeMaTUYECKYIO
Homenknatypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHslil ra3, yriieKUCIbIi ra3, aMMUaK, rai€Hasi U3BeCTb, HETralI€Hasi U3BECTh, MIUThEBAs
coja, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMNpEAEsaTh BAJICHTHOCTh U CTENEHb OKHUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCJUHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3HU
(KoBaJIeHTHasi, HWOHHAs, METa/UIMYeCKas, BOJOPOJAHAs) B  COCAWHECHUSX, THI
KPUCTAJUNIMYECKON PEMIETKA KOHKPETHOTO BEHIECTBa (aTOMHAsi, MOJICKYJIApHAas, MOHHAasi,
METAJJINYECKas ), XapaKTeP CPeibl B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHMH YCTaHABIMBATH MPUHAIICKHOCTh HEOPTaHUYECKUX
BEILIECTB II0 HX COCTaBy K ONpeAcTEHHOMY KJacCy/TpyInne COSIUHEHHM (TpocThie
BEI[ECTBA — METAUIbI M HEMETaJUIbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTHI, amMdOTEepHbBIC
TUAPOKCHUIBI, COJIN);



c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI mepuoandeckoro 3akona JI. .
MenneneeBa W JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTrHOCTHYECKYIO (DYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI XHMHYECKHUX
anemeHToB JI. V1. MenneneeBa, UCNONb3ys MOHATHS «S-, P-, d-2JIEKTPOHHBIC OpOHUTATIY,
(QHEPTETUYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH  WM3MEHEHUsS  CBOWCTB
XUMHYECKUX 3JIEMEHTOB M HMX COEAMHEHUW MO mepuojaaMm U rpymnmam llepumonnueckoit
cucTeMbl XuMHudeckux 3siemeHToB J1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBA HEOPTraHUYECKUX BEHIECTB PA3JIMUHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWMYEeCKMMH BEIIECTBAMU C MOMOIIbIO YpPaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh yYMEHHUS KJIacCUPUUUPOBATh XUMHUYECKHE PpEAKIUH  T10
pPa3IMYHBIM MpU3HAKaM (YUCITY U COCTaBY PEArupylolIUX BEIIECTB, TEILIOBOMY (D PeKTy
peakIuy, U3MEHEHUIO CTETICHEH OKHCIICHUS SJIEMEHTOB, OOPATUMOCTH PEAKIIUU, YYACTHUIO
KaTanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTaBJISATh YPaBHEHUS PEaKUUN pa3IMYHBIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIC YpaBHEHUS PEeaKIUii HOHHOTO OOMEHA, YUUThIBasl YCJIOBUS, MPU
KOTOPBIX 3TH PEAKIIUU UAYT JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUHN NMPOBOJUTH PEAKIIMU, IOITBEPKIAIOIINE KaUeCTBEHHbBIN
COCTaB PAa3JUYHBIX HEOPraHMYECKUX BEIIECTB, PACMO3HABATh OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHU PacKpbIBaTh CYIIHOCTb OKHCJIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKIMM MOCPEACTBOM COCTABIECHHS 3JIEKTPOHHOIO OallaHca 3TUX
peaKkuuit;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH
peakiMu OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XMUMHYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (npunuui Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKUE IMPOLIECCHI, JIeXKAINe B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHHS CEPHOM  KHUCJIOThI, aMMHaka, a TaKke
c(hOpPMHUPOBAHHOCTH TPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIIUIAX U IKOJIOTUUYECKHUX
npobsieMax XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN TPOBOAUTH BBIYUCICHHS C HMCIOJIB30BAHUEM IMOHSITHS
«MaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKUX
peakiusix, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO d(ddekrta
peakiuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MAacChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS
SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHHUM COONIOJIaTh TMpaBWJIa TOJB30BAHUS XUMHUYECKOU
MOCyI0¥ 1 J1ab0paTopHBIM 000PYOBAHUEM, a TAKXKE MpaBHiIa OOPAIICHHS C BEIIECTBAMU
B COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB;



c(OpPMUPOBAHHOCTh YMEHHH MJIAHUPOBATh U BBITIOJHATH XUMUYECKUI SKCIIEPUMEHT
(pa3noxeHue Nmepokcuaa BOAOPOJAa B MPHUCYTCTBUM KaTalU3aTopa, ONPENEIICHUE CPEabl
pPacTBOPOB BEILIECTB C IMOMOULIBIO YHMBEPCAJIBHOIO WHIMKATOPA, BIUSHUE PA3IMYHBIX
(pakTOpOB Ha CKOPOCTh XMMHUYECKOHN peaklny, peakllid HOHHOTO OOMEHa, KaueCTBEHHbBIE
peakuuu Ha cyib(aT-, KapOOHaT- M XJOPUA-aHUOHBI, HA KATHOH aMMOHMS, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1ad 1o temam «Mertamibl» U «HeMeramisl») B COOTBETCTBHH C
MpaBUjIaMU TEXHHUKH O€30MACHOCTU NpPH OOpAaIlEHWH C BEHIECTBAMHU M JIaDOPaTOPHBIM
000pyI0BaHUEM, PEACTABIIATH PE3YIbTAThl XUMUUYECKOTO KCIIEPUMEHTA B (hOpME 3aICU
YPaBHEHUN COOTBETCTBYIOUIMX peakUMid U (HOPMYJIHpPOBAaTh BBIBOJbI Ha OCHOBE 3THUX
pE3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~ yYMEHMA  KPUTHYECKH  AHATU3UPOBATh  XUMUYECKYIO
nH(pOPMAIIMIO, TOTyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBAa MAaCCOBOM KOMMYHUKAIIWH,
WHTepHET U 1pyrux);

c(OPMUPOBAHHOCTh YMEHHUI COOJIIOATh MpaBUja dKOJIOTHUECKH LEIecoo0pa3Horo
MOBEJEHUS B OBITY M TPYJOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYXalollled MPUPOJHOM Cpebl, OCO3HaBaTh OMNACHOCTb BO3JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl OIPEACIIEHHBIX BEIIECTB, MOHMMAas cMbIca mokaszarend 11K, moscHiaTe Ha
npuMepax CcHocoObl YMEHBIICHHsS W TNPEAOTBpAIICHUsS HX BPEIHOTO BO3JEHUCTBUS Ha
OpraHu3M Y€JIOBEKa;

Uil OOy4YalIIMXCd € OrPAaHUYEHHBIMH BO3MOXXHOCTAMH  370pPOBBS: YMEHUE
MIPUMEHSATH 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUI;

Ui CIENbIX W CIA00BUIAIMIMX OOYy4arolUXCs: YMEHHE HCIOIb30BaTh pPelbepHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XumMuueckux (popmyi.
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CrnoxHble 3¢upbl

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/04/10

3.3 VriaeBonsl 3 1

Hroro no pazueny 13

Pa3nen 4. A3oTcoaepikaiye opraHudecKkue coelMHeHUus

https://lesson.academy-
content.myschool.edu.ru/04/10

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3

Hroro no pazneny 3

Pa3pnen S. BeicokoMoJieKy/IsipHbIE COeIUHEHHUSA

https://lesson.academy-
content.myschool.edu.ru/04/10

5.1 [Tnactmaccel. Kayuyku. Boigokna 2

Hroro no pazgeny 2
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudposbie)
Ne o/ P Kourpoabnbsie IIpakruueckue p
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcebl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoMoB. Ilepuoguueckuii 3aK0H
11 U l'rl)e HoauYeCKast cucl;)eMa XUMHUYECKUX 3 https://lesson.academy-
' pHOA content.myschool.edu.ru/04/11
sneMenToB /. 1. MenneneeBa
Crpoenue BeniectBa. MHOroobdpasue https://lesson.academy-
1.2 4
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1. X 1 1
3 MMHUHCECKHC pEaKiHt 6 content.myschool.edu.ru/04/11
Hroro mo pazueny 13
Pa3nes 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 Merauer 6 1 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hemeramuer 9 1 1 content.myschool.edu.ru/04/11
CBs13b HEOPraHMYECKUX U OPTaHUUECKUX https://lesson.academy-
2.3 2
BEIIECTB content.myschool.edu.ru/04/11
Hroro no pazneny 17
Pa3zgen 3. XuMus u ';KA3HL
https://lesson.academy-
3.1 XUMHUA 1 KA3HDb 4 D Y

content.myschool.edu.ru/04/11



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Hroro no pazaeny
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