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OPI'TAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOCHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYECKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HA3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOMIOACHUE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN alKaHOB: (PU3UYECKHE W XUMHYECKHE CBOWMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPHUPOJE, TMOJyuyeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3NYECKUE W XUMHYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATALlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIIEH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUue U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUS), MOJy4YEHHE U TpUMEHeHue. 1o1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue u npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKU), mnuponu3. IIpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3lamMu IUIacTMAacCc, KaydyyKOB M PpEe3MHbI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMHU 10 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBa (peakiMd C aKTHUBHBIMH MeTajlaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denoa.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCAaXapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocuntes. PpykKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HAOJIIOIEHHE W ONHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha mpumepe MuiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIBHBIE METOABbl HM3YYEHHsI BEIIECTB M HMX IPEBPALLECHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPU3ALUU, CPEAHA MOJICKYIISPHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU Ui OTACIIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKHe yPOBHH, IMOJAYPOBHU. ATOMHBIE opOuTtamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeie/ieHus JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepHOAMYECKOTO 3aKkoHa U [lepronnyueckoil CUCTEMBI
xuMuudecknx aneMeHToB J[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEpHOIaAM.
3HayeHHUE MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BeliecTBa. XHUMHYECKas CBSI3b. BHIBI XUMHYECKOM CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crtenenpb okucieHus. MIoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TonsaTue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanus — XMMUYECKMX — peakiuid B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DakToOpbl, BIMSIONIME Ha COCTOSHHE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJIbl M3YUE€HHUS BEIIECTB W UX MPEBpALCHUN:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEACICHUE CPEJIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWKATOpPA, pEakIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUUYECKONU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOU pEeaAKIIUn.

PacuéTHbie 3agaum.

Pacuétel 1O ypaBHEHMSIM XMMHUYECKMX pEaKIUH, B TOM YHCIE
TEPMOXMMHYECKUE PACUEThl, PacU€Thl C HCMOJBb30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEIIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMOB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTaioB. CrutaBbl METAJLIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NIPUHIUIIAX  ITPOMBIIIJICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUalibl JJIs AJICKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKHUE U MUHEPAIbHBIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAaHMS IMPENapaToB OBITOBON XUMHH
B IOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCKoW XMMuU B 11 Kilacce oCymiecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, TWmores3a, 3aKOoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOII, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIrE€TUUYECKU YPOBEHb, BENIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, TOJIE3HBIC MCKOMAEMbIE, TOTUINBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,

AJIEKTPOHHAs MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.
IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOT'PAMMBI 11O

XUMHHAN HA BA3OBOM YPOBHE CPE/ITHEI'O OBIIIET O
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJBbBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJaromuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusl (JTUYHOCTHBIM,
METanpeAMETHbIM U TpeaMeTHbIM). HaydyHo-meTonuueckoi OCHOBOW s
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro
00pa3oBaHUs SABISETCS CUCTEMHO-IESITETbHOCTHBIN TOIXO0I.

B CcOOTBETCTBMM C CHUCTEMHO-IEITEILHOCTHBIM MOJIXOAOM B CTPYKTYypeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJICIEHBI CIICAYIOMINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCSI POCCHMCKONW TpaKAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4YMe MOTHBAIMK K 00YyUYEHUIO;

IieJICHAIIPABIEHHOE Pa3BUTHE BHYTPECHHUX YOCKICHHUIN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAaOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NESITeIbHOCTA I[IEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAMM, IPUCYIIUMHU LEIOCTHOU
CHUCTEME XHMMHYECKOTO 00pa30BaHMUSI;

HaJIMYHME TPABOCO3HAHMS IKOJIOTHUYECKOM KYJIbTYpPhl M CITIOCOOHOCTH CTaBUTh
1IEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS IMpeAMETa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW W BOCHUTATEIBHOM JEATEIPHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HuacagaMd POCCHMCKOTO TPAXKIAHCKOTO OOIIEeCTBA, MPHHATHIMH B OOIIECTBE
HOpPMaMHd W  TpaBUJIaMH  TIOBEACHHUS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOITO3HAHMS, CAMOPA3BUTHUSA M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yYarOITHUXCA.



JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS TMpeaMera «XHUMUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOW U TMPAKTUYECKOU JEATEeIbHOCTH
o0ydJaromuxcs 1Mo peaanu3aiui IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaaaHCKOTr0 BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOTIOPSAJIKY;

NpEACTaBICHUS O COIMAJIBHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA TMPU CO3JaHUU
y4e€OHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHBIX BUJIOB YUECOHOU JESATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHHUA

IIEHHOCTHOTO OTHOIIEGHHUSI K HWCTOPUYECKOMY U HAYYHOMY HACJEIUIO
OTEUYECTBEHHON XUMUH,

YBaXXEHUSI K TPOIeCCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JIOCTHMIKEHUS HAYKH €CTh PE3yJbTaT
JUIMTENTFHBIX ~ HAONIOJCHHM, KPOIMOTJIMBBIX DKCHEPUMEHTAIBHBIX  TOUCKOB,
NOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHQOpPMALMU O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOUX TOBapHIICH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYTKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbSI:

MOHWMAHHUS ITIEHHOCTEW 370pOBOTO MW 0Oe3omacHOro o0pa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBmwil 0e30macHOro OoOpaleHusi C BelmecTBaMu B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;



MOHMMAHMS 1IEHHOCTH TPaBUJ HWHIUBUAYAIbHOTO M  KOJUIEKTHUBHOTO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUN U HENPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIIEAOBATEILCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  ApyruxX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYaCTUE€ B PEIICHUU MPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPaKTUYECKOMY M3YUYEHHUIO MPOQECcCuil pa3iuuHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUsSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HHAMBUIYAIHBHOM TpaeKTOPUU
oOpaszoBanus, Oymymiedl mpodeccur W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUU, HUHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 3K0JI0TNY€eCKOro BOCTIUTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIe, KaK HCTOUYHUKY
CYILIECTBOBAHHUS )KM3HH Ha 3€MIIE;

NOHUMAaHHS TI00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHIKEHUN XUMHM IS
pelIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HENPUATHUA JCHUCTBHUM, IPHUHOCAIIMX BpEH  OKPYKAIOIIEH
NPUPOJHON Ccpefie, YMEHHsI MPOTHO3MPOBATH HEOIArONPHUSTHBIE 3KOJIOTUUYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOIO SKOJOTHMUYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOH HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAIBHOU
MpaKTHKE, CIOCOOHOCTM M YMEHHS AaKTHBHO HPOTUBOCTOSTH HUIACOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs CHeuupUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBIeHUs 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE MPUPOJbI U 4YeJIOBEKa, B



MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM W peleHUuu MpoOdJeM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS,

yOexxa€HHOCTH B 0COOOM 3HAQYMMOCTM XUMHUU Uil  COBPEMEHHOM
LMUBUIM3ALAA: B €€ TI'yMAaHUCTUYECKOM HAIPaBICEHHOCTH U BaXHOM pOIU B
CO371aHUHM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpbl, pEHIEHUH II100aJbHBIX IpoOsieM
YCTOMYUBOI'O PAa3BUTHs YEJIOBEUECTBA — CBIPHEBOW, DHEPreTUUYECKOM, NMUIIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTMYECKM KOMMOPTHOW >KU3HM KaXAOro ujeHa
00I11eCTBa;

€CTECTBCHHO-HAYyYHOM T'PAaMOTHOCTH: IOHUMAHUS CYIIHOCTH METOJO0B
NO3HAHUS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BaTh
noJjlydaeMble 3HaHMS JUJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXKAlOUIEro Mupa u
OPOUCXOJAIIUX B HEM U3MEHEHUN, YMEHUs JieJaTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C ILENbI0 TOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

UHTEpeca K [O3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIbHOCTH,

TOTOBHOCTH U  CIOCOOHOCTM K  HENpEphIBHOMY O00pa3oBaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUU 10 XHMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax npodeccrnoHanbHOM

TESATENBHOCTH.
METAIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO TMpeaMera «XuUMUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HaYUMbIe  JII  (OPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYArOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE MOHSITHS, OTpPaKaroIlue
I[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEMUPUKY METOMO0B TO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
mpolece, CUCTeMa, HAYYHbIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEPCAJIbHBIE Y4eOHBIE JCHCTBUSA (IMMO3HABATEIbHBIC, KOMMYHUKATHBHEIE,

PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
TPaMOTHOCTH U COITUATBHOM KOMITIETCHITHH 00y4YatOmnXCs;
CHOCOOHOCTD oOy4arommxcs WCIIOJIb30BAaTh OCBOCHHBIE

MEXKIUCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS W YHUBEpPCAJbHBIC ydeOHBIS
JIEVUCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.



MertanpenMeTHble pe3yiabTaThl OTpakaloT OBJAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMU, KOMMYHUKATHUBHBIMU U  PETryJIATHUBHBIMU
JIEMCTBUASIMU.

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMU MO3HABATEJIbLHBIMH
NeUCTBUSAMM:

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

caMOCTOsITeIbHO  (OPMYNHpPOBaTH M aKTyaJu3UpoBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpeNeNATh 1NN JACSATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3YJITAThI ICSITEIbHOCTHU C TOCTABJICHHBIMU 1LIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JTOTUYECKOTO MBIIIJICHUS —
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TMOHATHN M YyCTaHABIMUBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONINE MOHATUSA JIJII OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABIIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbIC, JEIYKTUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUYHS B paccMaTpUBAEMbIX
SBICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKHUE
(3HaKOBBIEC) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUYecKas ¢opMmysa, ypaBHECHHE XHUMHYECKOU
peakIuu — TPU PEIICHHH Y4YeOHBIX ITO3HABATEIbHBIX M TPAKTHYCCKUX 3aj1ad,
MPUMEHSTh HA3BAaHHBIC MOJCIIBHBIC MPEICTABICHUSI JJIs1 BBIABICHHUS XapaKTEPHBIX
MIPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE 1eHCTBUSA:

BJIAJ€Th OCHOBAaMHU METOJOB HAy4YHOTO IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
pEeaKLHnii;

dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHNUS, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (POPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO T[UIAHUPOBAHHUS M  MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHMs HAOJIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
0000111eHNS U BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTHU PE3YIHTATOB MCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;



MpUOOpETaTh OMNBIT YYEHUYECKOHM MCCIEeNOBAaTEIbCKOM U MPOEKTHOU
NEATeNIbHOCTH, MPOSIBIATh CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3ajad, MNPUMEHEHUIO Pa3IUYHBIX
METO/I0B MTO3HAHUS.

3) pabora ¢ nunpopmMaumeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAaX HWHPOpManuu (HaAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUs, CIPAaBOYHBIC MOCOOUS,
pecypcel MHTEepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (HOpM
peACTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHUBOPEUYUBOCTH;

dbopMynTUpOBaTh 3anpPOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MIPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
ONPEICIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH W Pa3IMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTbHYIO  (GOpPMY  MPEICTABICHUS
uHdopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAy4YHBIM S3BIK B Ka4yeCTBE CpEJACTBA Ipu pabore ¢
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXNpeaMeTHble (puznyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIBI, POpMYIibl, aO0OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpPeoO0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaIJISIAHOCTH.

OBiaseHne yHMBEepPCaJIbHBIMM KOMMYHHKATUBHBIMHU ACICTBUSMMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B XOJ€ Iuajora W/uin
JTUCKYCCUHM, BBICKAa3pIBaTh  HUJEH, (QOPMYyIUpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEAJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlHEN pe3yJbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJIHEHUHU
XUMHUYECKOTO0 3KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIECIOBAHUIO CBOWCTB
M3y4aeMBbIX BEIECTB, peaTn3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEIEHHBIX HCCIEIOBAaHUN MYTEM COINIACOBAHMS TMO3ULUNA B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY J1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Lelu M 3aJayd, KOHTPOJHUpPOBaTh M IO MEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaracéMblii aJIrOPUTM JIEUCTBUHN TpHU
BBITIOJIHEHUM Y4YE€OHBIX W HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
3 PeKkTUBHBIN cMOCO0 MX peleHUs ¢ YYETOM IMOJYyYEeHHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;



OCYLIECTBIIAThL CAMOKOHTPOJb CBOEH AEATEILHOCTH HA OCHOBE CaMOaHalu3a
U CaMOOLIEHKHU.
HPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpeameTHble  pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIONIEH
€CTEeCTBCHHO-HAYYHOW KapTHHBI MHpaA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npupoabl, B  (OPMUPOBAHUU  MBIIUICHUS M KYJbTYPhl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71a
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIQJICHUEC  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAOIINE TOHATUS (XUMUYECKUH DJIEMEHT, arToM, >JIEeKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢Gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHasI
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKeleT, (YHKIMOHAIbHAS TpyIIa,
paguKall, U30MepHUsi, ©30MEPBL, TOMOJOTHYECKUN PsiFl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOJIT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIpHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannuyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXaluMe B OCHOBE MOHMMAaHUSA MPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
ABJICHUN, (PAKTOIIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHBbIE MPU3HAKU TMOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHU OPraHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYeCKMX BEIIECTB MW ypPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TOTaBIUBATh MOJIEM MOJIEKYJ OPraHMYECKHX BEUIECTB JJISI WIUTIOCTpAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHUYECKUX BELIECTB IO UX COCTaBy U CTPOEHUIO K OMNpeaeIEHHOMY
KJlaccy/rpynne coeiuHeHuM (YriaeBOAOpPOJbl, KHUCIOPOA U a30TCOJIepiKallKe
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUSI), J1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC



Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, AaleTUJICH,
ATUJICHTJIUKOJb, TIULEPUH, (peHois, (hopMaabieruia, ameraablieruj, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTE€ApUHOBAsI KUCIIOTA, TITI0K03a,
dbpykTo3a, KpaxmMall, HeJI0a03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
IMIEeprH, (EHOJ, aleTalbJIeTyu/l, MypaBbUHAsE M YKCYCHasl KUCJOTHI, TJIIOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TeHETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMHU COOTBETCTBYIONIMX XHMHUUYECKHUX PEaKIUi C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO H3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WJIN MPOAYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JCHUE, U3MEPEHHE, SIKCTIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHYECKHE 3HAHWS JJIsl TPUHATUS pEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
MOCYZIOM W JTa0OpaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJHEHUIO J1aA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHMYECKUX BEIIECTB IPU HAIrPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEILIECTB, JeHaTypalusi OEJIKOB MpH HArpeBaHUH, I[BETHbIE peaklnu OEJIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MAaCHOCTU TMpU OOpallleHUH C



BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBAHHEM, MPEACTABIATh pPE3yIbTaThl
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHUH COOTBETCTBYIOLIUX
peakuuid u GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmanuu, IHTepHeT u aApyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBbHOCTH B IEJIIX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JECHCTBUS Ha KHUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHUYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOIO BO3JCUCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX TIO3HAHMS BEIIECTB U
XUMHYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHX
dbopmyi.

11 KJIACC

[IpenqmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIUICHHS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOITHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJda, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKas PeIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpYU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,



MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAaHUS NMPUYUHHOCTU HU
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOrMUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BAaXKHEHIIMX HEOPTAHUYECKUX
BELIECTB B OBITY M MPAKTUUYECKOU 1€ATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTE€pPHbIE MPU3HAKU TOHATHM,
YCTaHABJIMBATh MUX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIINE MOHATUS MPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUII;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUW  XMMHUUYECKHX  PpEaKIui,
cuctematuueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIBHBIX
HEOpraHMYeCKUX BeIleCTB (yrapHbI ras, YrJ€KHCIbI Ta3, aMMHUaK, raméHas
U3BECTb, HETAIEHAs U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX DPA3IMYHOTO COCTAaBa, BUJ XHUMHYECKOU
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTANTMYECKON PemETK KOHKPETHOIO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKasi), XapakTep Cpeabl B BOAHBIX pACTBOpPaX HEOPTaHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeneiaEHHOMY Kiaccy/rpymre
COEIMHEHUN (MIPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOINIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTteMbl
XuMH4eckux 3aemeHToB JI. M. MeHpaeneeBa, MCHOJB3ys IMOHATHSA «S-, P-, d-
AIIEKTPOHHBIE opOuTanny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH U3MEHEHHMsI CBOMCTB XMMUYECKHUX IJIEMEHTOB U UX COECIMHEHHM
o nepuoaaM u rpymnmnam llepuoguueckoit cucTeMbl XUMUUYECKUX 3i1eMeHToB /. 1.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPXKAATh CYIIECTBOBAHUE TI'€HETHYECKOM CBSA3M MEXKIY HEOPTraHWYECKUMHU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHs KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBYy pPEArupyrolluX BEIIECTB, TEILNIOBOMY



s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS AJIEMEHTOB, OOpaTUMOCTHU
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TTPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUU TIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KaUYeCTBEHHBIH COCTAaB PpA3JIUYHBIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBATh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHUTEJNIbHBIX PEAKIUN MOCPEJICTBOM COCTaBJIEHUS JIEKTPOHHOrO OayiaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (npunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKaIue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAyYHBIX MNPUHIMMNAX U
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI MNPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAHUEM
MOHSITHSI «MaccoBas JOJiA BEIIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHUN ra3oB
IpU XMMUYECKUX PEaKlMsIX, MacChl BEUIECTBA WM 00BbEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEIIECTB, MPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaKXKe IpaBUjia OOpalIeHUS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (pa3fioKeHUE MEePOKCHAA BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpENIeNICHHE Cpelbl PacTBOPOB BEIIECTB C IOMOIIbID  YHHUBEPCAIBHOTO
WHUKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakiuu Ha cyinbdaT-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTANBHBIX 3aJa4 IO
temaM «Metamiel» U «HemeTamns») B COOTBETCTBUM C TMPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3YJAbTAThl XUMHYECKOrO JKCIepuMeHTa B (opMe 3amucu



YpaBHEHHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUECKYIO
nHpopMalMio, TMOJIy4aeMyl U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
1enecooOpa3Horo TOBEJAEHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JICHCTBHS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMASI
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpumepax crocoObl yMEHBIIECHUS WU
PEIOTBPAILCHHS UX BPETHOTO BO3/ICHCTBHUSI HA OPTraHU3M YEJIOBEKA;

JUIS 00YYaroIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1cpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypebi
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCKOi XMMHHU
[Ipenmer opranmyeckoi xumuu. Teopus
1.1 CTPOCHHUSI OPraHMYECKHX COCNMHEHHH A. 3 0 0
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenpHBIE YrIIEBOAOPOIBI — AKAHBI 2 0 0
29 HenpenenbHble yrieBoAOpOJIbI: ANKEHbI, 6 0 1
) aJKaJAuEHBI, aTKHHEI
2.3 ApomaTH4eCKHe yrieBOI0POIbI 2 0 0
524 [IpupoaHble HCTOUHUKU YTIIEBOAOPOJIOB U 3 0 0
' UX mepepadboTKa
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cnuptel. ®enon 3 0 0
39 Anbnerunpl.  KapOoHOBBIE — KUCIOTBHI. 7 0 1
' CrnosxHble 3¢upbl
3.3 VraeBoasl 2 0 0
Hroro no paszneny 12
Pa3nen 4. Asorcoaepskamue OpraHu4ecKue CoOeJuHeHHUs1
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 4 1 0
Hroro no pazneny 4




Paspnen 5. BoicokOMOJIeKYISIpHbIE COeIMHEHUSA

5.1

[Lnactmaccel. Kayuyku. Bonokna

Hroro no pazneny
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11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaHMeHOI:;l:)I:;E;zI;ﬂOB nrem Beero Kontposbusbie | IlpakTnueckue 05;:;)2223;:251 e
padoThI padoThI pecypesI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepumommueckas cucreMa XUMHUYECKUX 3 0 0
anemeHToB J[. . Menneneera
12 g;iii:;le BemectBa.  MHorooOpasue 4 0 0
1.3 XUMHUYECKUE PEaKIHH 6 0 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranms 0
23 ]SeBHﬂlseI; T:eopraHqucmx U OpPraHUYeCcKuX 5 0 0
Hroro mo pazaeny 16
Paznen 3. XuMus 1 ;KU3HL
3.1 XUMHS ¥ )KU3HB 1 0
Utoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KonnuectrBo DJIeKTpOHHbIe U poBbIe
n/n 4yacos o0pa3oBaTe/bHbIE PecypcChl

1 [IpeameT opraHn4ecKoi XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE 1 https://m.edso0.ru/9184b457
Teopus cTpoeHMs opraHudeckux coeavHeHuii A. M. byriepoBa, €€ OCHOBHBbIE 1 https://m.edsoo.ru/4c74baa7
MIOJIOXKEHHUS

3 [IpencraBnenre o KiacCU(pUKAUMU OpraHnyeckux BemecTts. HomeHknaTypa 1 https://m.edsoo.ru/d32178fb
(cuctemMaruyeckas) U TpMBHAJIbHbIE Ha3BaHUSI OPraHUYECKHUX BEIIECTB

4 AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUAM PsiJT 1 https://m.edsoo.ru/dbbea761

5 MertaH U 3TaH — OPOCTENIINE MPEACTABUTENMN AIKAHOB 1 https://m.edsoo.ru/6edcc394

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 https://m.edsoo.ru/6bl4aflc

7 DTWIEH ¥ PONWIEH — MPOCTEUINE MPEACTABUTENN AIKEHOB 1 https://m.edso0.ru/324d177c

8 [Tpaktrueckas padota Ne 1. «[lomydeHue STHICHA U H3y4E€HUE €TI0 CBOMCTBY 1 https://m.edsoo.ru/d6c45517

9 Anxanuensl. byrammen-1,3 u mertunOyraauen-1,3. I[lonydeHne CHHTETHYECKOTO 1 https://m.edsoo.ru/437f83fa
KaydyKa U Pe3UHbI

10 A.]'IKI/IHIiIt cOCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. AUETHIEH — 1 https://m.edsoo.ru/f25dffed
MIPOCTENIINI MTPEeICTaBUTENb aJIKHHOB

11 BrruncieHus mo ypaBHEHHUIO XUMHUYECKOU PEaKIINU 1 https://m.edsoo.ru/498fe87b

12 Apenbl: 6€H30J1 U TOJIy0J. TOKCHYHOCTh apeHOB 1 https://m.edsoo.ru/589d3ddd

13 ['enernyeckas cBs3b yrieBOAOPOJAOB, MPUHAICKAIINX K PA3IMYHBIM KaccaM 1 https://m.edsoo.ru/ba48c664

14 [IpupoaHbie UCTOYHUKU YTJICBOZIOPOIOB: TIPUPOJIHBIF Ta3 W MOMYTHbIE He(TSHBIC 1 https://m.eds00.ru/397¢2d83
ra3bl, HeTh U IPOAYKTHI €€ nepepaboTKu

15 [IpupoaHbie UCTOYHUKU YTJICBOTIOPOIOB: MPHPOJIHBIH Ta3 H MOMYTHEIE HePTSHBIC 1 https://m.edsoo.ru/51fade52
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu

16 O0600611eHNEe 3HAHU 0 pa3zeny «YTIeBOJ0PO b 1 https://m.edsoo.ru/1b2bcldd

17 [IpenenbHble OJHOATOMHBIE CIMPTHI: METAHOJ U 9TaHOJI. BoopoHas cBs3b 1 https://m.edsoo.ru/c21487e3

18 MHOroaTroMHbIE CIIUPTHL: STWICHITIMKOJIb U IITULEPUH 1 https://m.edso0.ru/8f6435c8

19 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKHE CBOICTBA, MPUMEHEHHUE 1 https://m.edsoo.ru/5126bc5e
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20 Anpreruabl: GopMambACTH U alleTATBCTHI. ALIETOH 1 https://m.edsoo.ru/e34544ec

21 OaHOOCHOBHBIE NPEENIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHast 1 https://m.edsoo.ru/b4e183c2

22 [IpakTtuyeckas padora Ne 2. «CBoHcTBa pacTBOpa YKCYCHOM KHCIIOTHI» 1 https://m.edsoo.ru/6c86242e

23 CreapuHOBas W OJICMHOBAsl KUCJOTHI, KaK IMPEJICTABUTEIN BBICIINX KapOOHOBBIX 1 https://m.eds0o.ru/fe622475
KHCJIOT

24 MpbLuta Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE 1 https://m.edsoo.ru/c1685d61

o5 CnosxHble 3QUpbl Kak MNPOU3BOAHbIE KAapOOHOBBIX KHUCIOT. ['MApPONN3 CIOXKHBIX 1 https://m. eds0o.ru/fbb68558
3¢upoB

26 Kupsbr: runponus, NpuMEeHeHHe, OMOJIOTHYeCKast POJIb KUPOB 1 https://m.edso0.ru/399f1ca8

97 VYrneBoasl: cocraB, Kiaccuukanus. BakHelune mnpeacTaBUTENM: TIIHOKO3a, 1 https://m.eds00.ru/3c527eb8
bpyKTO3a, caxaposa

28 Kpaxman u nestono3a Kak IpupoHble MOJIUMEPbI 1 https://m.edsoo.ru/d3aelc63

29 OO01mmas XxapakTepUCTHKA a30TCOICPIKANUX OPTraHNIECKUX COCIMHCHHIMA 1 https://m.edsoo.ru/d543f4c6

30 AMWHBI: METHJIAMUH U aHUJTUH 1 https://m.edsoo.ru/649533ea

31 AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHUYEeCKHe COeIMHEHUs, X OMOJIOTHYECKOe 1 https://m.edsoo.ru/5473228
3Hauenue. [lentuapl. beiaku kak mpupoaHbIE BBICOKOMOJIEKYIISIPHBIE COSTUHEHHS

32 Hrtorosas koHTpoJbHAs paboTa 1 https://m.edso0.ru/16634947

33 OCHOBHBIE TOHSATHS] XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUIN 1 https://m.edsoo.ru/cec68ba7

34 OcHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX coenuHeHuil. Ilmactmaccel, 1 https://m.eds0o.ru/46729785
Kay4yKH, BOJIOKHA
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11 KUIACC

Ne Tema ypoka KoanuecrBo DJIeKTpOHHbIe HH(ppoBbIE
n/n 4acoB o0pa3oBaTe/bHbIE PeCypChl

1 XUMHUYECKUH 371€MEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpAIHsi aTOMOB 1 https://m.edsoo.ru/d276bd7b

2 [Tepuonnueckuii 3aKOH U Hepnozmqevcxaﬂ cncheMa XUMHUYECKHX djeMeHToB [[. 1. 1 https://m.eds0o.ru/143e2d7
MenzeneeBa, UX CBSI3b C COBPEMEHHOM Teopuel CTPOEHUS! aTOMOB
3aKOHOMEPHOCTU M3MEHEHHUSI CBOWCTB XMMHUYECKHX 3JIEMEHTOB M MX COCAUHEHUM

3 o Tpynmam W TMepuojaM. 3HaueHWE TMEePUOJNYECKOTO 3aKOHA U CHUCTEMBbI 1 https://m.edso00.ru/9a519a98
xuMuueckux aemeHToB .M. MenneneeBa B pa3BUTUH HAYKH

4 Crpoenue BeIleCTBa. XuMuyeckasi CBSI3b, €€ BHJbI; MEXaHU3Mbl 00pa30BaHUs 1 https://m.edsoo.ru/1 Ledbb8f
KOBaJICHTHOM cBs3U. BogopoiHas cBs3b

5 BanentHocth.  OnekTpooTpunarenbHOCTh.  CTeneHb OKucieHus. BemiecTBa 1 https://m.edsoo.ru/Lc7e4bad
MOJIEKYJISIPHOTO I HEMOJIEKYJISIPHOTO CTPOEHUS

6 [lonsiTne o ngucnepcHbIX cuctemax. VCTHHHBIE W KOJUIOMIHBIE PACTBOPHI. 1 https://m.edsoo.ru/f615e37b
MaccoBasi 10151 BELIIECTBa B pacTBOpE

7 Knaccudukanus m HOMEHKIaTypa HEOPraHWYECKUX cOoequHeHWU. ['eHeTmdeckas 1 https://m.edsoo.ru/bbfLfc12
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3JIUYHbBIX KJIACCOB
Knaccudukanus XuMHUECKMX pPEaKIUid B HEOPTAaHMYECKOWM W OpPraHuYeCcKOn

8 XUMHH. 3aKOH COXPAHEHHUS MAacChl BEIECTB; 3aKOH COXPAaHEHUS W MpPEBpallCHUS 1 https://m.edsoo.ru/737884fd
SHEPIrUM NPU XUMUYECKUX PEAKIUAX

9 Ckopoctb peakuun. OOpaTuMbIe peakiui. XHMHUYSCKOE PAaBHOBECHE 1 https://m.edsoo.ru/1677f4be

10 HpaKTquCIEa;I padora Ne 1. «BnusHue pasznuyHbiXx (AKTOPOB Ha CKOPOCTh 1 https://m.edsoo.ru/e6327fF2
XUMUYECKON PeaKLUn»
DrekTposiTHYeCcKas aucconmanus. [loHsTie o BogopoaHoM mokasarene (pH)

11 pactBopa. Peakiuun nonHoro oomMeHa. ['MIposin3 opraHudecKux U HEOPraHMIECKUX 1 https://m.edsoo.ru/3234384a
BEILIECTB

12 OKI/ICJ‘II/ITCJ'ILHO-BOCCTaHOBI/ITevJ'ILHLIe peakiuu. [lonatue 00  snekTponuse 1 https://m.edsoo.ru/d19df513
pacIuiaBoB U paCTBOPOB COJIEH

13 O060611eHne 3HaHM 1o pazneny «TeopeTnyeckue OCHOBBI XUMHID) 1 https://m.edsoo.ru/42a9681d
Meramnbl, ux nonoxxenue B Ilepuonnueckoil cucreMe XUMMUYECKUX AJIEMEHTOB /Jl.

14 W. MenzeneeBa u 0coOEHHOCTH cTpoeHHs aToMoB. OOmue ¢pu3nveckue cBOHCTBa 1 https://m.edsoo.ru/3a6bf2a9

MCTaJIJIOB
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15 CruiaBbl METAJJIOB. DIIEKTPOXUMUYECKUAN PsiJT HAPSDKEHUN METAJIJIOB 1 https://m.edsoo.ru/9cb465ac

16 XHMquCIiHe CBOHCTBA BAXKHEHIIMX METAILIOB (HaTpuii, Kanui, KaabLUUi, MarHui, 1 https://m.edsoo.ru/4e8befd
QITIOMUHUI) U UX COECIMHEHUM

17 XUMUYECKUE CBOMCTBA XpOMa, MEJIU U X COCAUHEHUI 1 https://m.edso00.ru/2393964e

18 XuMHYecKHe CBOMCTBA IIMHKA, JKeJle3a U UX COSIMHECHHH 1 https://m.edso0.ru/2¢9896ea

n

19 HpaKTI/I‘-IeCK'Z'lSI pabora Ne 2. "PemeHwe S5KCIEpPUMEHTAIBHBIX 3a/1a4 IO TeMe 1 https:/m.edso0.ru/41538h94
«MeTamiby

20 Hemerannel, ux nonoxenue B Ileprogudyeckoit cucteMe XUMUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/d14bd5a6
J1. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB

21 ®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONMsS HEMETAIoB (Ha IpuMepe 1 https://m.edsoo.ru/41a85F4f
KHCJIOpoJia, cephl, hochopa u yriepoaa)

22 XUMHUYECKHE CBOWCTBA TrAJIOTEHOB, CEPbl U UX COCIMHEHUN 1 https://m.edsoo.ru/e6735ca4

23 XUMHYECKHE CBOMCTBA a30Ta, (hochopa 1 UX COeTMHEHUN 1 https://m.edsoo.ru/e359a2eb

24 XUMHUYECKUE CBOMCTBA yriaepoaa, KPEMHUS U UX COEAMHEHUI 1 https://m.edsoo.ru/ef3a5687

25 [IpuMeHeHre Ba)XHENIINX HEMETAJUIOB U X COEIMHEHUN 1 https://m.edsoo.ru/e232a911

26 O6001enre U cucTeMaTu3anus SHAHMIL 110 TeMe <<HeMeTannf>1>>. Beruucnenus no 1 https://m. eds00.ru/539f71b8
YpaBHEHUSM XUMHYECKHX PEaKIUN U TEPMOXUMHUYECKUE PACUETHI

27 'l"[paKaneCKa}‘;{ pabota Ne 3. «PemeHuwe >KCIEpUMEHTAIBHBIX 3aJad IO TEMeE 1 https://m.eds0o.ru/d93381a5

Hemeramns"»

28 Heoprannueckue u opraHudeckue KucCIOThl. Heopranuueckue u opraHuyeckue 1 https://m.edsoo.ru/d9ddcc76
OCHOBAaHUS

29 AmboTepHbIe HEOPraHUYECKHUEe U OpraHuyYecKue coenHenus. ['enernueckas cBsizb 1 https://m. edsoo.ru/9cAd7afo
HEOPraHMYECKUX 1 OPraHUYECKUX BEIIECTB

30 Ponp xumum B oOecriedeHMHM HKOJOTMYECKOM, HSHEPreTMUeCKOW | MUIIEBOU 1 https://m.eds00.ru/9173971d
0€30MacHOCTH, PA3BUTUU MEIULIUHBI

31 Hrtoropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/842abce9

30 Hpe,Z[Cl‘:aBJ'IeHI/I}I 00 O0IKMX HAyYHBIX MPHUHIMIIAX MPOMBIILICHHOTO MOTYYSHHS 1 https://m.edsoo.ru/bcal6d6f
BOKHEMIIIMX BEUIECTB

33 UYenoBek B MHUpE BELIECTB U MAaTEPUAIIOB 1 https://m.edsoo.ru/7ccc2b22

34 XUMHS U 3J0POBbE YEIIOBEKA 1 https://m.edso0.ru/e992867a
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