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[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
oOpazoBarensHoM crtanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
denepauui.

OcHOBY MOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmiel cTpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEJICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHbie nojoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTU IICNIEH,
collepKaHMsl, Pe3yJbTaTOB OOy4eHMs W TpeOOBaHW K YPOBHIO MOJATOTOBKH
BBITTYCKHHUKOB.

B yueOHOM mnaHe cpenHero oOmIero oOpa3oBaHMs NpeaMeT «XUMUsH)
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl M3YYEHHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIYYeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsT OpraHUYECKUX
coenunenuit A. M. bytnepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o KiaccupuKalUM OpraHuyeckux BeuiecTB. HoMmeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3YyYEeHHUS BELIECTB M HMX NPEBPAILCHUN:
O3HaKOMJICHHE C O0pa3laMy OpPraHMYeCKUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLCHUI0 OPraHUYECKUX BEIECTB
[pU HarpeBaHuu (T1aBjieHre, OOYTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJOTHMYECKUMU psiA. MeraH W d3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOIUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN AaKEHOB: (PU3NYECKUE W XUMHYECKHE CBOWCTBA
(peakuuyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS H
IIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonumepusanuu). IlomydyeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKHI psll. AUETHIICH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATALIUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3MUYECKHE U XUMUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tomayon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HMI’I’ZpOGCZHM}Z), nonydyerHue u npumeHeHue. TOKCUYHOCTD
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apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKM YIiaeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh m e€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITYy. KameHHBbIN
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIaCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHUE MPAKTUYECKON pabOThl: MOJYyYEHHUE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Boruncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH).

Kucaopoaconepxkamue oprann4ecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE CHHUPTHI. MeETaHON MW 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHE CBOMCTBAa (B3aUMOACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CIHPTHI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIA.

deHoN: CTPOCHHE MOJCKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruj, aleTAIbJIETU]: CTPOCHHE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLMU OKUCICHHS M BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakiys 3Tepu(HUKaluu), MOJIy4eHHe U MPUMEHEHNE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocTaB, KiIaccupUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
nemnonio3pl.  du3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHne, HaOJI0JIEHHEe W OINHCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CHHUPTOB (OKUCJIEHHE 3TaHOJa
okcugom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmenu(ll), BzammonmeicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrnlie 3agaun.

Bbruncienuss 1Mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcoaepxKanmue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIe OpraHUYecKue coeluHeHus. Puznyeckue
U XMMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSApHbIE coeauHeHusd. [lepBuuHasd,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX NPEBPALLECHUN:
HaOJII0/ICHNE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OeIKOB IpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BricokomoJieKyJIsIpHBIE COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpPUMEHTAJIbHBIE METOABl M3YYEHHsS BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U NPU U3YYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAyYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiacCcUu(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypehl.

TexHonorus:: mnuUUIEBBIE MPOAYKTBbI, OCHOBBI PALMOHAJIBHOIO IUTAHUSA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI XUMHU

XuMuueckud anemMeHT. AtoMm. Aapo aroma, W30TONBL. DJNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTan, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[lepuonnuecknit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprmonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEIIECTB MO TpynmamM U MepuojaMm.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHasi cBsi3b. BaleHTHOCTh. DNEKTPOOTPUIATEIHHOCTD.

Crenenb okuciieHusd. OHBI; KATUOHBI 1 AaHUOHHEI.
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BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[Tonatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUM. Homenknartypa
HEOpPraHUYECKUX BelecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakuus. Kimaccubukanuss  XUMUYECKHMX  peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT paziuyHbIX (pakTopoB. OOpaTuMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

OnektponuTnyeckas auccornyanus. CHibHBIC U ciadbie 35ekTpoauThl. Cpeaa
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpalibHAs, IIEJIOYHAS.

OKuCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Taonmi «llepuoanueckas cucremMa XuMudeckux asnemeHntoB J[. U.
MeHnneneeBay, H3y4eHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACICHNUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BnusHue paznuyHbiX (haKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérurnle 3amaun.

Pacu€Tel 1O ypaBHEHMSIM XMMHUYECKHUX peEakluii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM IOHATHUSI «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilomoxenue HemetaimioB B llepuogumueckon  cucteme
xumudeckux asnemMeHToB JI. M. MenneneeBa u O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyeckue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOoJ1a, cephl, hocdopa u yriaeposa).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajOr€HOB, CEphl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.



Meramusl. Ilonoxenue merannoB B [lepuoguyeckoil cucteMe XUMUUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000JIOUEK
aToMoB MeTasuioB. OOmue ¢uzndyeckue cpoiicTBa MetaiioB. CIulaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO6mue crocoObl moiay4yeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAICHUI:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe W OMNKCaHUEe JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrnlie 3agaun.

Pacuéter mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHMHUS U )KU3Hb

Ponp xumum B o0ecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHUM MeIHUIHMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BELLECTB.

UenoBek B MHpE BELIECTB W MaTEpPUAJIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpAacKH, CTEKJIO, KepaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUS W 3J0pOBbE YEIIOBEKA: IPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIB30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOW JKU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanmst  MEXNpeAMETHBIX  CBsA3€d TpW  HM3y4yeHUW oOOmed u
HEOPraHW4YeCKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS 4epe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4HbId (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.
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dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MTPOTOH, HEUTPOH, HOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DJKocucTema, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpabI, TOPHBIC TIOPOJIBI, TOJIE3HBIC MCKOMAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOTUsA: XUMHUYECKasl MPOMBIIUICHHOCTh, METAJUTYPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIECHHOCTh,  (hapMaleBTHUYECKasi  MPOMBIIIUICHHOCTh,  IPOHW3BOCTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro oOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIHLHOCTHBIM IOJAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHMsl BbIJICICHBI CIEAYIONIME COCTABISIOUIUE:

OCO3HAHHWE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeNICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh MU CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH [EI0CTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTH CTaBUTH
IIEJIM U CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUsS» JAOCTUTAIOTCA B
€ANMHCTBE Y4YE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pEe3yNIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)karoT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJOB YU€OHOU IEATEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHHUA

[IEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HacCJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOJMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABATEJIbHBIX MOTHBOB B TMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJEHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M NIPABOBBIX HOPM M OCO3HAHHWE NOCIEICTBUN 3THUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 M 0Oe3omacHOro olpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoIeHnsT TpaBmwiI 0€30MacHOro oOpalleHuss ¢ BeHeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MMOHMMAaHMSI UEHHOCTH TPaBUJ HWHIUBUAYAJBHOTO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCJEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS S

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PELICHUHM MPAKTUYECKUX 3a/ad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHHUSI K TPYY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOU JIeATeIbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HMHAUBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuun M peaau3anuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0TM4Y€eCKOTr0 BOCIIUTAHMSI

AKOJIOTUYECKHU 11eJIeCOO0Pa3HOr0 OTHONIEHUS K MPHUPOJIEC, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJB30BAHUS JOCTHKCHUN XUMUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUH U MIPEJOTBPAIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW MU COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO TMPOTHUBOCTOATH HJEO0JOTUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTA XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMAaHUCTHUYECKON HAMNpPABICHHOCTH W BAXHOM pOJIH B
CO37aHUHM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMUIMHBI, OOECIEUYCHUH YCIOBHUIA
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHHMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHUS IS
penieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax npodeccrnoHanbHOMI

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpCHMeTHBIC PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JIIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUSA 06yqa}011114xcsl
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CUCTeMa, HayIIHBIﬁ (baKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHLBIC y‘IC6HBIC HGﬁCTBHH (HOSH&B&T@HLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYJISATUBHBIC), o0ecreunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCITO0JIh30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y9eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHHUBEPCAJIbHBIMU Y4eOHBbIMHU NOo3HABaTeJbHBIMHU
JeHUCTBUSIMMN:

1) 0a30BbI€e JJOrHYeCKHeE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpoOBaTh  IMpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENISATh eI JCSITEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEIILHOCTH C MOCTABJICHHBIMHU LETSAMU;
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KCMOJIb30BaTh MPU OCBOCHUW 3HAHUM NPUEMBI JJOTMYECKOTO MBIIUIEHUS —
BBIJICNIATh XAPAKTEPHBIE MPHU3HAKHU TMOHATUM M YCTAHABIMBATH MX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BHIOMpaTh OCHOBAaHUS M KPUTEPUU I KIAcCU(HUKAIIMU BEIIECTB MU
XUMHUYECKUX PEaKIUM;

yYCTAHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXXJeHUs] (MHIYKTHBHBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISABIISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUHN CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOMN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJAJETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XWMHYECKUX
peaKiuu;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHNUSA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETAHHOW padoTe;

MpUOOpETaTh OMBIT YYEHWYECKONM WCCIIEIOBATEICKOW H  MPOEKTHOMN
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHMUSL.

3) pabora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPOpManuu (HaAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MPEICTABIECHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;
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dbopMynHUpOBaTh 3amPOChl U MPUMEHSTh PA3IUYHBIE METOJbI IIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMNbBIT HUCMOAB30BaHUA HH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMY  MPEICTABICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TAOJIULIbI, PUCYHKU U APYTHE);

WCIIOJb30BaTh HAYYHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore C
XUMUYECKOW WHOOpMaMe: TPUMEHITh MEXNpeaAMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEeoO0pa3oBhIBaTh 3HAKOBO-CUMBOJHUYECKHE CpEJCTBA
HaTJISITHOCTH.

OBJaeHne YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/IaeMOil TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYJIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlUeH pe3yJbTaTOB IMO3HABATEIbHOW JCSATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYXJIeHUsSI © 0OMEHA MHEHUSIMHU.

OByajieHUe YHUBEPCAJTbHBIMHU PEeryJTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IMO3HABATEIHHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOpUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboee
b exTUBHBIN Ccrmoco0 WX pemeHus ¢ y4ETOM TOJNYYCeHHsS] HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIAITH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpeameTHble pe3yabTaThl OCBOEHHUSI Kypca «OpraHudeckas XuUMUS»
OTpPAXKAIOT:
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c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUH
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJIMHEHUS); TCOPUU U 3aKOHBI (TCOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TNOHUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (PAKTONOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIHb30BAaHUU BaXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUU BBISBISTH XapaKTEpHbIE TMPU3HAKUA TOHSITHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYIO) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHHS IO
cuctematnaeckoir HomeHkinarype (IUPAC), a taxke TpHBOIUTH TPUBHAIBHBIE
Ha3BaHUsI OTMAEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHON, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIIH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. bytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

cOpPMHPOBAHHOCTh ~ YMEHHUHA  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dbu3nYecKkue U XMMHYECKHME CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOINUJIEH, alETUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (PEHOJ, aleTalbJIeTUl, MypaBbHUHAsI M YKCYCHasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUN C
UCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHUKHU YTIIEBOAOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOIMYECTBA MCXOHOTO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIONb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I TPUHATUS pPEIICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWU, I[BETHBIC PEaKIUH OEIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHHKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHU COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3HPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl0 H3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAaHHOCTh ~ YMEHHMM  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpYXaIoIEed MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] M MNPEJOTBPALEHUS HX BPEAHOIO BO3JICUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUisl 0Oy4YaroIIMUXCsl C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaloUIUXcsi: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3yabTaThl OCBOSHUsSI Kypca «OOmas W HeopraHudeckas
XUMUSI» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS UM KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIN O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAS, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE MOHWMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIBHOCTH YEIOBEKA;
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c(OpMHPOBAHHOCTh YMEHUU BBISBISATH XAPAKTEPHBIE IMPU3HAKU MOHSTHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUMN;

c(OpPMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAS COJA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOIHAS) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUI;

c(hOpMHPOBAHHOCTH YMEHUM YCTaHaBJIMNBATh NPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeaeiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
. MenneneeBa U A€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLLYI0, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb DJIEKTPOHHOE CTPOECHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepuoanueckoil CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCHOIB3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutaimn, «QHEPreTUYECKue YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHCHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUIl  XapakTepu3oBaTh (ONHCHIBaTh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIUYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE TCHETHYECKOM CBSA3UM MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIACCU(DULIMPOBATH XMMHUYECKUE PEAKIHH II0
pa3IuMYHBIM NpPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BEIIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHUIO CTEeIEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPAaBHEHHUS DPEAKIHMH pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT OO0 KOHLA;
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cOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIUH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, pPACIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

cOpPMHPOBAHHOCTh YMCHHMH pPaCKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUi MOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX pPEaKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aelcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMCHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUMUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JI0JI BEIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MM OOBEMY OJIHOTO W3 YYAaCTBYIOIIHUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, IPEBPAIIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBHIIa MOJIb30BAaHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe MpaBHiIa OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (Pa30okKEHUE MEPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE CpPEebl PAaCTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnd,
peaknuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU U JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTAaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHXx);
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chOpMUPOBAaHHOCTh ~ YMEHHMM  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUsT B ObITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpYXaIoIEed MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIST 00YyYaroIMUXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3/IOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcsi: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE

HaunMeHoBaHHe

Ne (uudposbie)
pa3aeoB U TeM Kontposbubie | IlpakTnueckue

n/n Bceero o0pa3oBaTe/ibHbIE
NPOrpaMmbl padoThI padoThbI

pecypcbl

Pa3nea 1. Teoperuueckue

OCHOBBI opraﬂnquKoﬁ XUMHHU

11

[Ipeamer
OPraHNu4eCcKou
xumun. Teopus
CTPOEHHUS
OpPraHNYEeCKHUX
coequHeHui A. M.
byrneposa

Hroro no pazneny

Pasznes 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHbI

2.2

Henpenenbabie
YTJI€BOIOPO/IBI:
aJIKEHBI,
aJKaJIueHbI,
AJIKUHBI

2.3

ApoMatndeckue
yTJ€BOI0POIbI

2.4

IIpupoausie
HMCTOYHUKH
yIIEBOIOPOJIOB U
UX mepepadboTKa

Hroro no pasaeny

13

Paspnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue CoeAuHEHUs

3.1

Cnuptel. ®eHon

3

3.2

Anbreruasl.
KapOoHoBbIe
KHCJOTHIL.
CrnoxHuble 3¢upbl
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3.3 VYrneBoasl 3 1

Wroro mo pazneny 13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

AMWUHEL.
4.1 AMUHOKHUCIIOTHI. 3
benku
Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

ITmacTMaccrl.
5.1 Kayuyku. 2
Bosokna

Hroro mo pazueny 2

OBIIEE KOJIMYECTBO
YACOB I10 34 2
[TPOI'PAMME
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11 KVIACC

KoaundyecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHne
Ne (uudposbie)
pa3aesoB U TeM KonTposbubie | IlpakTnueckue
n/n Bcero oOpa3oBaTte/ibHbIE
NporpamMmbI padoThI padoThbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
Ilepnonuueckasa
11 pHOA 3
cucTeMa
XAMHYECKIX
anemenTtoB /1. W.
MenneneeBa
Crpoenue
BEILIECTBA.
1.2 m 4
Mmuoroo6pasue
BEIIECTB
XnuMudueckue
1.3 6 1 1
peakuuu
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Meramist 6
2.2 Hemeramner 9 1
CBs3b
HEOPraHUYEeCKUX U
23 P 2
OPraHN4eCKUX
BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHA U )KU3Hb 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO
YACOB IIO 34 2 3
ITPOI'PAMME
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