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COAEPKAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKON XUMUM

[IpeagMeT oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
MOJIyYCHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE M00KeHUs. CTpyKTypHbIE (DOPMYJIbI
OpraHu4eckux BemecTts. l'omosorus, wusomepus. XHUMHUYECKas CBsI3b B
OPraHUYeCKUX COCIUHECHUSAX — OJJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBienue o kjiaccupuKaluu opraHmdyeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYeCKas) W TPUBUAIbHBIE HA3BaHUS
BAXHEUIIINX MPEJACTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHME C 00pa3ljaMu OpPraHMYECKHUX BEIIECTB M MaTepHalaMH Ha MX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJCHUE H
ONMCAHNE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILCHUI0 OPraHUYECKUX BELIECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. MeraH W 3TaH —
NPOCTEHIINE TMPEACTABUTEIN alKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] U TOPEeHHs), HAXOXKICHUE B MPUPOJE, MOJyYEeHUE U
[IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIEH U MPONUIEH —
NpOCTeHIlINe NPEJCTABUTENN aJKEHOB: (PU3NYECKHE W XUMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALUH, OKHCICHUA W
MOJINMEPU3ALIH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyragueH-1,3: cTpoeHue, Ba)KHEHIINE
XUMHUYECKHE CBOWCTBA (peakius nonumepusanuu). [lomydeHne CUHTETHYECKOrO
Kay4dyKa U pEe3UHBI.



AJKWHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAl. ALIETUIICH
— TMPOCTEHIIMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peakluu TUIpUPOBAHUs, TAIIOTCHUPOBAHUS, THApPATAIUH,
TOpPEHHUsI), MOJTyYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TIPUMEHEHUE. 10.1)0a:
cocmas, cmpoenue, (usuyeckue U  XumMuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAJIEKAIIUMU K
Pa3JIMYHBIM KJIacCaM.

IIpupoaHbIE MCTOYHHUKK YTIIEBOAOPOAOB. lIpupomHbli ra3 W MOIyTHBIE
Hedrsauple Ta3pl. Hedth u e€ mpoucxoxnenue. Crocobbl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTHYEeCKHil), nuponu3. I[Ipoaykrsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITY. KameHHbIi
YIoJib U MPOAYKTHI €T0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MpEeBpalleHUM:
O3HaKOMJICHHWE ¢ oOpasllaMy IUIACTMAcC, Kay4yKOB U PE3UHBI, KOJUJICKIIUU
«Heptp» u  «Yroas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOreHONPOU3BO/IHBIX, TTPOBEJACHNE NPAKTUYECKON PabOThl: MOJyYeHUE STUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

Pacuérurle 3amaun.

Boluucinenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOI'O BEILIECTBA WJIM MPOJYKTAa PEAKIMH [0 M3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIINN).

Kucaopoacoaep:xamue oprann4eckKue coeJuHeHUs

IIpenenbHplE OJHOATOMHBIE CHUPTHL. METaHOJI W 3TAaHOJN: CTPOEHUE,
bu3MYecKue W XWMHYECKHE CBOWCTBA (PEaKkIMd C aKTHUBHBIMH METaJlIaMH,
raJloreHOBOJIOPOJIaMU, TOPEHHUE), NpUMEHEHUE. BOoIopoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIUPTOB. JIeliCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. DTWUJICHIJWKONb W  TJMUEPUH: CTPOECHHUE,
dbuznyeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMHU
MeTajlylaMi, KaueCTBEHHAsl peakiusi Ha MHOTOATOMHbIC crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [[puMeneHre rmuuepuHa u STUIIECHTJINKOIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Toxcuunocts (enona. [Ipumenenne penona.

Anpnerunpl U Kkemowusl. DopMmanbieruj, aueTAIbIETUI: CTPOCHHE,
(¢u3NYecKue U XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHHSI,
KaueCTBEHHbIC PEAKIINH), MOJyYECHUE U IPUMEHECHHUE.



OnHOOCHOBHBIE TpeJeNbHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMUYECKHE CBOWCTBA (CBOMWCTBA,
o0rmiue Uil Kiacca KUCIOT, PeaKiysl 3TepUpUKaIUK), MOJIyIeHUE U IPUMEHEHHE.
CreapuHoOBasi MU OJIEMHOBAs KUCJOTHl KaK MPEJCTABUTEIN BBICHIMX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ICHCTBHE.

CnoxHble >(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.

VYrneBoael: cocraB, KilaccUpUKaluMs ~ YrieBonoB  (MOHO-, JU- H
nosMcaxapuibl). ['1r0ko3a — mpocTermii MOHOCaxapuI: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3NYECKHEe UM XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcunom Menu(ll), okucnenue amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a KaK H30MEP TIIIOKO3BI.

Kpaxman u nemnrono3a kKak npupofHble noauMepsl. CTpoeHue Kpaxmania U
Heuono3bl.  PU3NUEeCKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHMS BELIECTB M HX MPEBPAIICHUM:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE
CIUPTOB, Kau€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJA
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
ruapokcuom menu(Il)), anpaerunos (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmenu(ll), B3ammomeiicTBue Kpaxmaia C HOJIOM),
MPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

PacuérHble 3anaumn.

BoluncneHusi 1mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IIPOAYKTA PEAKIUU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK IPOJYKTOB PEAKLIUN).

A30TCozepKale OPraHNIECKUE COCINHEHUS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyYecKue coeAruHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHa). buonoruueckoe
3HaYeHUE aMUHOKUCIHOT. [lenTusl.

benkun kak mNpuUpoAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. llepBuuHasd,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYPAIlHsl, KAYECTBEHHBIE PEAKIINKN Ha OCJIKU.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHsS BEIIECTB M WX MpPEeBpallCHUN:
HaOJIOZICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OEIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.



BbicokoMouieky IsipHbIe COeTUHEHNsI

OCHOBHBIC TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHECHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJIMMEPU3AINH, CPEIHSS MOJICKYIISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIMHCHHA —
MTOJIMMEPHU3AITUS ¥ TIOJTUKOHCHCAITHSI.

DOKCHEpUMCHTAIBHBIE METOJbl HM3YYCHHS BEIISCTB M WX IMPEBPAIICHHIA:
O3HAKOMJICHUE C Oo0Opa3liaMH MPUPOHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILTacTMace,
Kay4qyKOB.

MesXnpeaMeTHBIC CBSI3H.

Peanm3armus MexXnpeIMETHBIX CBS3EH MPU N3YUCHUH OPTAaHUYECKOW XUMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHMA, TaK M TIOHSTHH, SIBISIIONIUXCS CUCTEMHBIMH JJISi OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIA (haKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, KiIacCUUKaIus, IEPHOTUIHOCTD, HAOIIOCHHE,
HU3MEpeHHE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dwuszuka: Marepusi, DSHEprus, Macca, aroM, DJIIEKTPOH, MOJEKYyIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (PU3UICCKUE BETUIMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranumsm, Omocepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BeliecTBa (OCNKH, YIJIEBOIBI, IKHUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
pecypchl.

TexHonorusi: mNHIEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMSI,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTeprasbl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBbI XUMHUM

XUMUYECKUM 3ieMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI0YKa. DHEPreTUYecKre ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
as1eMeHThl. OCOOEHHOCTH paclpeiesieHus] JIEKTPOHOB IO OpOUTAISAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.



[Tepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMHUYECKUX SJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuogUYECKOro 3akoHa U llepumoandeckoit cucteMbl
xuMuueckux vemeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPHUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM U Mepuoaam.
3Ha4YeHUE MEPUOANYECKOTrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XuUMHYECKass CBsI3b. BHIbl XUMHYECKOW CBA3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHU3MbI
oOpa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH M JIOHOPHO-
akuentopHsiil). Bomopomanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJAPHOTO HM  HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELECTBA. [HUIMbl KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o mucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECIMHEHU . Howmenxknatypa
HEOPraHMYECKUX BeIIeCTB. [eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJIEKANIUX K Pa3JIMYHbBIM KJIacCaM.

Xumuueckass  peakuus. Kiaccupukanuss  XUMUYECKHMX — peakluil B
HEOPraHNYEeCKONM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SJHEPTUN [P XUMHUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOppl, BIMUSAIOLIME HA COCTOSIHUE
xumuaeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutryeckas aucconuanus. CibHbIC U cadbie dIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

ODKCNIEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB M WX MPEBPALLCHUMN:
nemoHctpauus Tabmun «llepuonuueckas cuctema xumuyeckux siaementon 1. WM.
MenneneeBay, U3ydeHUE MOJENeNd KPUCTAUNIMUECKUX PEIIETOK, HAOII0ICHUE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3oKEeHHE TIEPOKCHIA
BOJOpOJA B MPUCYTCTBUM KaTaaU3aTopa, OMPENEIEHUE CPEIbl pACTBOPOB BEILIECTB
C TOMONIbI0 YHHUBEPCAIBHOIO HWHIWKATOpA, pEaKIMH HOHHOTO OOMEHa),
NPOBEJIEHNE MPAKTHIECKON paboThl «BiusiHue paznudHbix (PaKTOpOB HA CKOPOCTh
XUMHYECKOU pEaKLIUm.

PacuérHble 3anaumn.



Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PacUyE€Thl C HUCIOIb30BAHUEM IIOHATHUSI «MAacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramner.  Ilonoxkenue HemerammoB B llepuogumueckont  cucreme
xumuueckux snementoB JI. M. MeHneneeBa © OCOOCHHOCTH CTPOCHHUSI aTOMOB.
dusznyecKkre CBONWCTBA HEMETAUIOB. AJUIOTPONHUST HEMETaUIoB (Ha MpUMEpe
KHUCJIOpOJ1a, cephl, hocdopa u yriaepoa).

XVMHUYECKHE CBOMCTBAa Ba)XHEUIIMX HEMETAJJIOB (TallOT€HOB, CEphl, a30Ta,
dochopa, yrimepoga U KpeMHHS) W HMX  COeAMHEHUU  (OKCHJIOB,
KHCIIOPOJICOJEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramnsl. [lonoxenue meramnoB B [lepuoanyeckoil cucteMe XUMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOECHUS JIEKTPOHHBIX 00O0JIOYEK
aTomMoB MeTayuioB. O0mme (usnyeckue cBoiicTBa MeTauioB. CIUiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PSAJL HANIPSHKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPUM, KaJlUid, KabLIH,
MarHui, alFOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUHN.

O6mue crnocoObl nmomyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEIIECTB M WX MPEBpaIlCHUN:
U3ydeHue KoJUeKInu «MeTamibl U CIJIaBb», 00pa3lloB HEMETAJIOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aj7a4, HAOJIOJICHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHU]IA ATIOMUHHUSA C PAcTBOpaMU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétsl mMaccel BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKI[MU BEIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUS U KU3Hb

Ponp xuMun B 0OecrieyeHUM 3KOJOTHYECKOM, SHEPreTUUECKON U MHUILEeBOM
0e30MacHOCTH, Pa3BUTHM MeAUIHMHBL [loHSATHE O HAyyHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEUIECTB U MaTEpPUAIOB: BAXHEWIIHWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTepHUalibl, KpacKH, CTEKIO, KEpaMHKa,



MaTepUaibl JJId 3JCKTPOHUKH, HAHOMATEpHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIE
yaoOpeHwUsI.

XuMHSIT U 3J0pPOBBE YEJIOBEKA: IMPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia O€30MaCHOr0 UCIOJIb30BAHUS MPENAPaTOB OBITOBOM XUMHUU
B ITIOBCETHEBHOM KU3HU.

MexnpeagMeTHbIe CBA3H.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpU  HM3YyYCHUM  oOOIed u
HEeOpraHnueckon xumuu B 11 Kiacce ocyliecTBIsI€TCS Yepe3 MCMOJIb30BaAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBISIOMIUXCS
CUCTEMHBIMHM ISl OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIC TMMOHSTHS: HAy4YHBIM (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, Kilaccupukamus, IepUOAUIHOCTh, HAOIIOACHUE,
SKCIIEPUMEHT, MOJIEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPrusi, Macca, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, WOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
W3MEPEHUS, CKOPOCT.

buonorusi: kinerka, opraHusM, S3KocHcTeMma, Ouocdepa, Makpo- H
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOpHBIE TTOPOJIbI, MOJE3HBIE UCKOIAeMbI€, TOTUIMBO,
pECypCHI.

TexXHOJIOTHS: XUMHUYECKAsT MPOMBIILICHHOCTh, METALIYPrUsi, MTPOU3BOJICTBO
CTPOUTEIBHBIX MATEPUAIIOB, CEIILCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MHILEBAS
MIPOMBINIJICHHOCTh,  (hapMareBTUYeCKass  MPOMBIIIJICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX MPENnapaTroB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pPUAIOB,
3JICKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS
OoOy4alolMMHUCSl TMPOrpaMM CpeAHero o0mero o0pa3oBaHusA (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauueckol OCHOBOWM st
pa3pabOTKU IUJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOLIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MTOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESITENBHOCTHBIM IOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEAMETa «XHMHS» Ha YPOBHE CPETHETO
oO1urero o0pa3oBaHMsl BbIJIEIEHBI CIEAYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUHUCKON TPAKTAHCKOM HUIACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOONPEICIICHUIO;

HaJIMYMe MOTUBAIIMU K 00YUYEHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JIMUHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIUi 0a30BOI HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYalolIUXcs PYKOBOJCTBOBAaTHCS B CBOEH
JNEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMUA YCTAaHOBKaMHU, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJM4MEe MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYpbl U CIOCOOHOCTH CTaBHUTh
LIEJIX U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHMS IpeAMeTa «XHUMHS» JOCTUTAOTCA B
€AMHCTBE Y4YEOHOW M BOCHUTATEIBHOM MAESATENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMu POCCUHCKOrO TPa)¥JAaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM W  TMpaBWIaMHU  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI IMpeaMeTra «XHUMUS»  OTpaxkaroT
c(OpMUPOBAHHOCTh OTBITA TMO3HABATEIBHOW W TPAKTUYECKON MESATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YyYaIOLMMUCSA CBOMX KOHCTUTYLIMOHHBIX MPaB U 0043aHHOCTEMH,
YBOXKEHUS K 3aKOHY M MIPABOIOPAJIKY;



MPEACTABICHUS. O COLUMAIbHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUU B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMpPU CO3JIaHUU
Y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BHITOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHUMAaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUYCOHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOI'O OTHOIICHHS K MCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTUUECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PE3yJbTaT
JUINTENIGHBIX ~ HAOMIOACHWHM, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOWCKOB,
MIOCTOSTHHOT'O TPyJa YYEHBIX U IPAKTUKOB;

MHTEpeCca M TMO3HABATEJIbHBIX MOTHBOB B TMOJY4YEHUU U MOCIEAYIOIIEM
aHanu3e MH(QOpMALUU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CB3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M IMOCTYNKH CBOMX TOBApHIIECH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHE MOCJIEACTBUN 3TUX
MIOCTYTIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMAaHHUS IEHHOCTEH 370poBOro W Oe3omacHOro oOpas3a IKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBWJl 0Oe30macHOro oOpaleHusl ¢ BEHIECTBAMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAHMS I1IEHHOCTH TPaBWUJ HWHIWBUAYAIBHOTO U  KOJJICKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TIOCNEJACTBUN U HEMPUITHS BPEAHBIX NMPUBBIYEK (YyMOTpedieHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIMTAHMS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEA0BATEIbCKOM
JEATENHHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOM W JAPYIHX BHJIAX
NEeSATeNbHOCTH,

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWU NPaKTUUECKUX 3ajad
COI[MAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);

HMHTEpeca K MPaKTUUECKOMY M3y4YeHHUI0 Mpodeccuil pa3auyHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAaHUU 10 XUMHUH;

YBaXKEHHUS K TPYY, JIOJSAM TpyJa U pe3ybTaTaM TPYAOBOU JIEITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOW TPACKTOPHUH
oOpa3oBanus, Oyaymied mnpodeccun M peanusanuyd COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
nmoTpedHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHUS TJIO0ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
AKOHOMMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLUATIBHOU CPE/IbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMHUHU A
pelIeHrs BOMPOCOB PAllMOHAIILHOT'O MPUPOAOTIONB30BAHNS;

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX Bpel OKpYKarolen
OPUPOAHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOJIATOMPUSTHBIE JKOJIOTHMYECKHE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUHN U MIPENOTBpAIIATh UX;

HaJIUYUS Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B II03HABATEIBHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MPAKTUKE, CIOCOOHOCTH W YyMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUU Kak HayKd, OCO3HaHUA €€ poJu B
(GhopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWUU TPHUPOJIHBIX 3aKOHOMEPHOCTEM U pEHIeHUH MpoOJeM COXpaHEHUS
IPUPOJIHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHM JJIi  COBPEMEHHOM
UMBWIM3ALIMM: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W Ba)XXHOM pOJU B
CO37aHMU HOBOUW 0a3bl MaTepUAIBLHOW KYJIBTYPHI, PEIICHUH TI100aTbHBIX TIPOOIEM



YCTOWYHUBOTO Pa3BUTHS UYEIIOBEUYECTBA — CHIPbEBOM, YHEPIE€TUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHHH YCIOBHUI
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
o0IIecTBa;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HaHUS ISl aHAIM3a U OOBSICHEHUsI SIBJICHUN OKPYKAIOIIEero Mupa u
MIPOUCXOAINX B HEM M3MEHEHHM, YMEHUS JieJlaTh 00OCHOBAaHHbBIC 3aKJIFOUCHUS HA
OCHOBE HAay4yHbIX (DaKTOB W MMEIOLUXCS JAaHHBIX C UEJIbI0 TOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJb30BaTh XMMHYECKUE 3HAHMS A
penieHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0OBATENbCKOM AeSITEIbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA 10 XUMHU B
COOTBETCTBHHM C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TpyJla B pa3finuHbIX chepax npodhecCHOHATbHOM
NESATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIBbTATbHI

MetanpeameTHble pe3ysbTaThl OCBOCHHS y4e€OHOro ImpeaMera «XuUMUs» Ha
YPOBHE CpeAHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HauuMble A8 (OPMHUPOBAHHS  MHUPOBO33pEHUS  OOyyaroumxcs
MEXIUCUUIUITMHAPHBIE (MEXIIpeMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTpa’Kaolue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa U CHEUU(PHUKY METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEILECTBO, SHEPIHUs, SIBJICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UccleJOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4YeOHbIE NEUCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
PEryJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COLMATIbHOM KOMIETEHIIMN 00yYarOIInXCs;

CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE
MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE Y4YEOHBIE
JEUCTBUS B II03HABATEJIBHON U COLIMAIBHOM ITPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEHCTBUSIMU.



OsJiagenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJIbLHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE e CTBHUS:

CaMOCTOSITeTbHO  (OpMynIMpoOBaTh W AKTyallU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpeAeisATh LEJNH JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUHU HX
JTOCTUKEHUS, COOTHOCHUTh PE3YJIbTAThI ACSATEIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUIEHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKUA TOHATUH W YCTAHABJIMBATH MX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJIs1 OOBSICHEHUS OTACIBbHBIX (DaKTOB M
SIBIICHUM;

BBHIOMpPATh OCHOBAaHUA W KPUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XUMUYECKHUX PEaKIIUii;

YCTAHABIIUBAaTh INPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKJIYy H3y4YaeMBIMH
SBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JE€IyKTUBHbBIE, IO
aQHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUSA, UCIIOIB3YEMbIE B XUMUKM CUMBOJINYECKHUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHYECKOU
peakIuu — IPU PEIICHUH Y4YeOHBIX ITO3HABAaTEIbHBIX M MPAKTHYECKUX 3aj1ad,
IPUMEHATh HA3BAaHHBIE MOJICIIbHBIEC MPEICTABICHUS JISI BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUUECKUX PEAKLIUM.

2) 6a3oBble HCCIIeN0BATEIbLCKHE AeiiCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHHUS BEIIECTB U XUMHYECKHUX
peaKkuu;

(dhopMyIHpOBATH LEIHU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh TOCTABIICHHbIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJI1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHU;

BJIaJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUJIAHUPOBAHUST W TPOBEIICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOJIOAATh 332 XOJI0M
mporiecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOpMYyIHpOBaTh
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

MpuOOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JESATENbHOCTU, TMPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY



MOMCKY METOJOB PpELICHUS MNPAKTUYECKUX 3a4ay, MNPUMEHEHHUIO pPa3IUYHBIX
METO/I0B ITO3HAHMSL.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HMHPopMauu (HAYIHO-
NOMyJISIpHAasl JIUTEpATypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
Mpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HETPOTHBOPEUYHUBOCTH;

(GopMyJIMpOBaTh 3allpOChl U NPUMEHATH PA3JIMYHbIE METOABI IPU IIOUCKE U
orbope wuHPOpPMAIIUA, HEOOXOAUMOW JUIS BBINIOJTHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUIA U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Hpu padoTe cC
XUMUYECKON HMHpOpMaLMel: NpUMEHATh MeXnpeaMeTHble ((pu3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaTrJIsI THOCTH.

OgiaieHHe YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMH J1eHiCTBUSIMM:

3aJ]aBaTh BOIPOCHI 110 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUalIora W/Win
JIUCKYCCHUH,  BBICKa3bIBaTh  HUAEH, (QOPMYJIUPOBATH CBOM  IPEJIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOH 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlMeil pe3yJbTaTOB IO3HABATENbHOM AESITEIBbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMU MTPH BBHITIOJTHEHUH
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEILECTB, pealn3alun y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBIBOJIbI
10 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIJIACOBAaHUSA MO3ULUHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

OBgilaieHHe YHUBEPCAJbHBIMHU PEryJssTUBHBIMH e CTBUSIMU:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEJbHYIO
JESITEIbHOCTh, OMNpeAenss e€ Leau M 3aJadd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aaroOpuT™M JEHUCTBUH IpH
BBITIOJITHEHWM YYEeOHBIX M UCCIENOBAaTEeIbCKUX 3a/ad, BHIOMpATh Haubosee
b }eKTUBHBIN Ccroco0 MX penieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEAKIUX;



OCYHCCTBIIATE CaAaMOKOHTPOJIb cBOEH ACATCIIPHOCTH Ha OCHOBC CaMOaHalIn3a
1 CaMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUS»
OTpPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOLIECH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHUHM B TIO3HAHUM SIBIICHUI
npuposbl, B (OPMUPOBAHUU MBIIUICHUS UM KYJbTYpPbl JIMYHOCTH, €&
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJIs pelIeHUsI MPAKTUYECKUX 3a1a4
U DKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHWMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIaraloIyMe TMOHATHSA (XMMHUYECKUM DJIEMEHT, aToM, OJJICKTPOHHAas
000J109Ka aToMa, MOJIEKYJia, BAJICHTHOCTb, JICKTPOOTPHUIIATCIILHOCTD, XUMHYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpamiéHHAs), MOJb, MOJISIPHAS
Macca, MOJISIPHBIM 00BEM, YIJIEPOMHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paauKai, U30MEPUsl, U30MEPHI, TOMOJOTUYECKUIN PsiZl, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI M a30TCOJAEpPKAIIME COCIUHEHUS, MOHOMEpP, MOJMMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. byTtiepoBa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHH; MHUPOBO33PECHUECKHE 3HAHMUS,
JIeKAIME B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SBICHUHN, (DAKTOIOTHYECKHUE CBEJCHUS O CBOMCTBAX, COCTaBe, IOJYYCHUU U
0€301MaCHOM HCITOJIb30BAaHUH BAXKHEHIIIMX OPraHUYECKUX BEIISCTB B OBITY H
MPAKTUYECKOM JIeITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHM BBISBISATH XapaKTEpHbIE MPHU3HAKWA IOHSATHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPHU
OMMUCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCHOJb30BATh XUMHUUYECKYI) CHUMBOJIUKY JIJIsi
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMysl OpraHMYeCKHUX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHMX BEUIECTB JJIs1 WJLIFOCTPALIMU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHUS;



c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJIC)KHOCTh HM3yYEHHBIX
OpraHUYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OIpEeAeIEHHOMY
KJIACCy/Tpynme COeOUHEHUN (YTJIeBOJOPOMABI, KHCJIOPOI U a30TCOICpPKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJMHEHMsI), JlaBaTh UM Ha3BaHUS IO
cucremarnueckod HomeHknarype (IUPAC), a Takke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUs OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIMIICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, dhopMalbIerui, aleTalbJerul, MypaBbUHAsS
KHUCJIOTA, YKCYCHAs KHCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIFOKO3a,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

cOpPMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHABl XHUMHYECKOM CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUSI TPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. bytiepoBa aiis o0bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT,  YMEHHH  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢u3nyeckre M XUMHUYECKHE CBOMCTBA TUMHMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, GeH30J, METaHOJ], ATAaHOJ, STUJICHIIUKOJb,
[JIMIEPUH, (PEeHOJI, aleTalbIeru]l, MypaBbUHAss U YKCYCHas KHCIOTHI, TJIFOKO3a,
Kpaxmall, 11eJIJIF0JI03a, aMUHOYKCYCHAsl KUCIOTa), WUTFOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX pEaKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs  (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEpepadOTKU W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepadboTKH;

c(hOpPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEILECTBA WJIM MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BIaJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XMMUHU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAaOJI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITMPOBaHuUE),
UCIIOJIb30BaTh CUCTEMHBIE XHWMHYECKHE 3HAHUS JUIA TPUHATUS PELICHUWA B
KOHKPETHBIX JKWU3HEHHBIX CHUTYallUSX, CBSA3AaHHBIX C BEHIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOII0OIaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOopaTOpHBIM OOOPYJIOBaHUEM, a TaKKe MpaBmia OOparieHus C



BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUM, MOJyUCHUE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAauYE€CTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JIeHaTypalus OEJIKOB MpU HArpeBaHUM, IIBETHHIC PEaKIMU OEKOB) B
COOTBETCTBMM C TIpaBUJIaMM TEXHHKH O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU U JITA0OPATOPHBIM O0OpPYJOBAaHUEM, TMPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (OpMe 3aluCH YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBaTh BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uH(OpMaIUIO, TOJIy4aeMyl0 U3 pPa3HbBIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
nHpopMaruu, IHTepHeT 1 Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COOJIIOMAaTh  MpaBWjia  JKOJOTHUYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIEJAX
COXpPAHEHHSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpeibl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKWUBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMas cMbIcha mokazarens [IJIK, mosicHaTh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TIPEJOTBpAICHUST HX BPEIHOIO BO3JACHCTBHS Ha OpraHuU3M
YeJI0BEKa;

JUIsT 00YYarOIIMXCS ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHUE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHHUS BEIIECTB H
XUMHYECKUX SBJICHUM;

JUISE  CHETNBbIX U CIa0OBUIANIMX OOyYarolmuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadueHuid JI. bpaitnsg mis 3amucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEJACTABICHUN: O XWMHYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SBIICHUU
npuposbl, B (POPMUPOBAHUU MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOAUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a]1a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0pPOBBIO U MPUPOIHOMN

cpene;



BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHUM, KOTOpAas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHYECCKHH 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJIEHHS, XUMUAYECKAsl CBA3b
(KoBaJIeHTHas, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PelIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PACTBOpP, DJIEKTPOIUTHI,  HEDJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsE JIUCCOLUAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaklMi, XUMHUYECKOE PABHOBECHE), TECOPUM U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXpPAaHEHMsSI MAcCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAILICHUS YHEPIUU
Py XUMHUYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTHMUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€301TaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBISITh XapaKTEepPHbIE MPU3HAKKA TOHSTHUH,
YCTAHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSTHUS MPU
ONMCAHUY HEOPTraHMYECKUX BEIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHMM MCHOJb30BATh XUMHUUYECKYI) CHMBOJIUKY JIJISI
cocTaBiieHuss (opMysa BEIIECTB M  ypPaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarndeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbI Tra3, YIJIEKHCIBIA a3, aMMHaK, raméHas
W3BECTh, HEeTalEHas M3BECTh, TUTHEBAS COJ/IA, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OINPEICIATh BAIGHTHOCTh M CTETICHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOHU
CBs3M (KOBaJICHTHAs, MOHHAs, METAJJIMUeCKasi, BOJIOPOAHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BeIeCTBa (aTOMHasi, MOJICKYJIsIpHas,
MOHHAas, METAJJIMYECKAs1), XapaKTep CpPe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

c(hopMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OINpeaeI€HHOMY KJacCy/TpyIime
COeIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJIJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCJIOTHI, aM(OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PaCKPBIBATh CMBICI TIEPHUOIMUECKOTO 3akoHa /I.
N. MenneneeBa U IEMOHCTPUPOBATH €TI0 CHCTEMATU3UPYIOITYI0, 00BSICHUTEIBHYIO
1 TIPOTHOCTHYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh »dJIESKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX »dJieMeHTOB 1—4 mepuosioB Ilepuoanueckoit CcHCTEMBbI



xumuueckux smemeHToB JI. M. MenpaeneeBa, HCHOIB3YysS MOHATHSA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX SJIEMEHTOB U UX COCIUHECHUIN
o repuoaaM u rpynnam llepuonnueckon cuctemMpel XUMUYECKHUX 351eMeHTOB /1. H.
Menpaeneena;

chopMUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKME CBOMCTBA HEOPraHMYECKHMX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE T€HETHMUECKON CBSI3M MEXKIYy HEOPraHUYECKUMHU
BEIIIECTBAMU C IMOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHHS KIIACCU(UIIMPOBATH XMUMHUYECKHE PEAKIMH TIO0
pa3TUYHBIM TpPHU3HAKAM (YUCITY M COCTaBY pEardupyrolldX BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUS PEAKIUNA pPa3TMIHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBIA COCTaB PAa3JIMYHBIX HEOPTraHWYECKHWX BEIIECTB, PAaCMO3HABATH
OTBITHBIM IyTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKHUX
BEIIIECTB;

chOpMHUPOBAHHOCTh YMEHHH  pPacCKpbIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM MOCPEJACTBOM COCTABJICHHUS DJIEKTPOHHOrO OanaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeaKIuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHEro Bo3jacicTBus (npuniun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHWMHUUYECKHE TIPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUIEHHOIO MOJIYYE€HUS CEPHOM KHUCIOTHI, aMMHUAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOLIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MTPOoOIeMax XUMUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUSI C HCIOJIb30BaHUEM
MOHSITUS «MAacCcoOBasi JOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XMMUYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00bEéMa Ta30B 1O U3BECTHOMY
KOJMYECTBY BEIIECTBAa, Macce WU 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIIOBOro 3(deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHS MAcCChI
BEILIECTB, IPEBPALEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHM COOJI0/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYJOBaHUEM, a TaKKe MpaBmia OOpaIieHus C



BEUIECTBAMH B COOTBETCTBUU C MHCTPYKUUSMHU MO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJAHUPOBAaTh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3JoKEeHUE MEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTald3aTopa,
ONpEJENICHUE Cpebl pPACTBOPOB BEIIECTB C IMOMOUIbIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd MOHHOTO OOMEHa, KayeCTBEHHBbIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHUSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay IO
temaM «Metamibs» U «HemeTtamisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKHU
0e30macHOCTH IpU OOpallleHUuH C BELIECTBAMH U JJAOOPAaTOPHBIM 00OpYIOBAaHUEM,
OPECTABIATh PE3yibTaTbl XMUMHMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIHUN U (POpPMYIMpOBaTH BBIBOABI Ha OCHOBE
3TUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aAHAIU3HPOBATh XHUMHUYECKYIO
uH(pOpPMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  IpaBUjia  AKOJOTHYECKHU
1[EJ1eCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh
OIMACHOCTh BO3CHCTBUS HA )KUBbIE OPraHU3MBbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [I/JIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBIIEHUS U
NPEIOTBPALICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

i 00y4aromMXcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMM 3/10POBbS: YMEHUE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IIO3HAHUS BEILECTB U
XUMHYECKUX SBJICHUM;

IS CIeNbIX W CHA0OBUIANIMX OOYyYaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmvcu XUMHYECKHX

dhopmyi.
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coennuennii A. M.
bytneposa
Hroro no pazgeny 3
Pa3nen 2. Yraesoaopoabt
IIpenenbubie
2.1 | yraeBomgopomab — 2 0 0 https://resh.edu.ru/
AJIKaHbI
Henpenenbabie
TJIEBOAOPOIBL:
2.2 4 AOPOA 6 0 1 https://resh.edu.ru/
QJIKEHBI, aJIKa/IUEHBI,
AIIKUHBI
2.3 | Apomarnyeckue 2 0 0 https:/resh.edu.ru/




YTJIEBOJIOPOIBI

[Ipupoansie
2.4 HETOHHIIH 3 1 0 https://resh.edu.ru/
YIJI€BOJOPOIOB U UX
nepepaboTka
Hroro no pasneny 13

Paznen 3. Kuciiopoacoaep:xamnue oprannieckue coeJuHeHnst

3.1 | Cnuptel. ®eHon 3 0 0 https://resh.edu.ru/
AJLerunel.
Kap6onoBsie
3.2 POOHOBH 7 0 1 https://resh.edu.ru/
KUCNOThI. ClOXKHbBIE
3¢upbl
3.3 | VYruesoasl 3 1 0 https://resh.edu.ru/
Hroro no pazneny 13
Pa3znea 4. A3oTconepxaiiue OpraHnyecKkue coeIuHeHus
AMUHBI.
4.1 | AMUHHOKHCIIOTHI. 3 0 0 https://resh.edu.ru/
benku
Hroro no pazneny 3
Paspnen S. BoicokoMoOJIeKy IS pHbIE COeIUHEHUS
I1 .
5.1 HACTMACER! 2 0 0 https://resh.edu.ru/
Kayuyku. Bonokna
Hroro no pazgeny 2




OBLIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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11 KIIACC

Ne

KoanuyecTBO 4acoB

DJIEKTPOHHBIE
HaumeHoBanue
(uu¢possbIe)
m | Ppa3lejioB U TeM KounTtpouabu IIpakTuyeck
Bcero o0pa3oBaTe/ibHbIE
/ NnporpamMmal ble padoThI ue padoThbl
pecypcsbl
n
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
1 3aKOH U
] ' IMeproanueckas 3 0 0 https://resh.edu.ru/
CUCTeMa XUMHYECKHIX
anemeHTtoB JI. U.
MenneneeBa
) Crtpoenue BeniecTna.
2' MHuoroo6pasue 4 0 0 https://resh.edu.ru/
BEILIECTB
1.
3 XUMHYECKUE PEAKIUU 6 1 1 https://resh.edu.ru/
Hroro no pazneny 13
Pasnen 2. Heopranuyeckasi Xumust
2.
] MeTtanisl 6 0 1 https://resh.edu.ru/
2.
) Hewmeramibl 9 1 1 https://resh.edu.ru/




CBs3b
2. HEOPTaiHeckix 1 2 https://resh.edu.ru/
3 OpraHN4YeCKHUX
BEIIECTB
Hroro no pazgeny 17
Paznea 3. Xumud u :Ku3HL
i)' XUMUS U KU3Hb 4 https://resh.edu.ru/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO
YJACOB IIO 34

I[TPOTPAMME







INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoimuecTBo yacos
i JIEKTPOHHBIE
ara
KonTpoa pakTnue IH(PpPOBLIC
n Tema ypoka Bee p p u3yue bp
bHbIE cKHe o0pa3oBarteib
/ ro HUS
u padoThI padoThI HbI€ PeCypChbl
[Ipeamer oprannueckoit
.. https:/
XUMUH, ¢€ BOSHUKHOBCHHC, 1 0 0
resh.edu.ru/
pa3BUTHE U 3HAYEHUE
Teopus crpoeHus
5 OpPraHMYECKUX COEAUHEHUN A. 1 0 0 https:/
M. bytiiepoBa, €€ OCHOBHbIE resh.edu.ru/
TMOJIOKEHUS
IIpencrasnenue o
KIaccupuKaluu
OpraHUYECKUX BELIECTB. hitos://
ps:
3 | Howmenkiarypa 1 0 0
yp resh.edu.ru/
(cuctemaTuyeckas) u
TpUBUAJIbHbBIE HA3BAHUS
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 0 0 https:/
TOMOJIOTUYECKHH Pl resh.edu.ru/
5 MeraH u 3TaH — npocTenmne 1 0 0 https://
MPEICTAaBUTEIN aJTKAaHOB resh.edu.ru/




AJIKEeHBI: COCTaB U CTPOEHUE,
CBOMCTBa

https:/
resh.edu.ru/

OTUJIEH U IPOIUIEH —
MIPOCTENIINE MTPEACTAaBUTEIN
AJIKCHOB

https://
resh.edu.ru/

[IpaxTuyeckast padora Ne 1.
«Ilomyuenue stuneHa u
H3Y4YEHUE €ro CBOKCTB)»

https://
resh.edu.ru/

Anxanuensl. byraguen-1,3 u
MeTunoyTaaueH-1,3.
[TonydyeHue CHHTETUYECKOTO
KaydyKa U pe3uHbI

https://
resh.edu.ru/

AJKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUH P,
AueruieH — npocTeimui
IIPEICTaBUTEND AJIKUHOB

https:/
resh.edu.ru/

Brrunciienust o ypaBHEHHIO
XUMHYECKON peaKiuu

https:/
resh.edu.ru/

ApeHsbI: OEH30J1 U TOITYOII.
TOKCHYHOCTH apEHOB

https://
resh.edu.ru/

I'eneTnueckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAJICKANX K

https://
resh.edu.ru/




Pa3IMYHBIM Ki1acCaM

[TpupoHbIE HCTOYHUKHU
YIJIEBOIOPOIOB: IPUPOIHBIH
ra3 M MOMYyTHbIC HEPTSIHbIC
rasbl, HeTh ¥ POIYKTHI €€
nepepadoTKu

https:/
resh.edu.ru/

[IpupoaHbie UCTOYHUKHI
YTIEBOIOPOAOB: MIPUPOIHBII
ra3 ¥ onyTHbIe He(PTSIHbIE
ras3pl, He()Th ¥ MPOAYKTHI €€
nepepadboTKu

https:/
resh.edu.ru/

KonTponbhas pabota mo
paszaeny «YrieBogopOab»

https:/
resh.edu.ru/

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHL: METAHOJ U STAHOJI.
Bonopoanas cBs3b

https:/
resh.edu.ru/

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIUKOJIb U TIIULEPUH

https://
resh.edu.ru/

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
(u3znyeckre 1 XuMHYEeCKUe
CBOMCTBA, IPUMEHEHNE

https:/
resh.edu.ru/

Anbaeruapl: GopManbaeru 1
aneTanpIerua. AneTod

https:/
resh.edu.ru/




OnHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHas

https:/
resh.edu.ru/

[IpaxTuyeckast padota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

https://
resh.edu.ru/

CreapuHoBas M OJIEUHOBAs
KHCJIOTHI, KaK MPE€ACTaBUTCIIN
BBICIIUX KapOOHOBBIX KHCIIOT

https://
resh.edu.ru/

MBpbIa Kak COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, UX
MOIOIllee NeHCTBUE

https:/
resh.edu.ru/

CrnoxHble 3(UpHI Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJIOT. ['UIpon3 CI0KHBIX

3¢upoB

https:/
resh.edu.ru/

Kupsl: rugponus,
IIpUMEHEHHE, ONOJIOrHUYecKas
POJIb )KMUpPOB

https:/
resh.edu.ru/

VrieBodsl: COCTaB,
knaccudukanus. Baxueiue
MIPEICTaBUTENHN: TJIFOKO03a,
¢bpykTo3a, caxapo3a

https://
resh.edu.ru/




2 | Kpaxman u nesmnrosiosa Kak | https://

8 | MpUPOIHBIE TOJTUMEPHI resh.edu.ru/
KontponbHas padoTa mo

2 | pazgeny 1 https:/

9 | «Kucnopoaconepxarue resh.edu.ru/
OpraHUYECKUE COCTUHEHUSD)

3 https:/
AMUHBI: METHJIAMUH U aHWJINH 1

0 resh.edu.ru/
AMWUHOKHCIOTHI KaK
am(oTepHble OpraHUYECKHe

3 https://
COCIUHEHHS, NX 1

1 resh.edu.ru/
OHOJIOTMYECKOE 3HAUCHHE.
[lenTuael
Bbenxu xax ipupogHbIe

3 BBICOKOMOJIGI:( IJ)ISI HEIE 1 Aps

> yJIAp resh.edu.ru/
COEIMHEHNS

3 OCHOBHBIE TTOHATHS XUMUH httos/

ps:

BBICOKOMOJIEKYJISIPHEIX 1

3 . yp resh.edu.ru/
COEIMHEHNH
OCHOBHBIE METOBLI CHHTE3A

3 | BBICOKOMOJEKYJSPHBIX 1 https:/

4 | coemunenuii. Ilnmacrmaccel, resh.edu.ru/
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME




11 KIIACC

Ne Koaun4yectBo 4yacos JIEKTPOHHBI
Hara e uudposbie
Bc | Konrtpoa | IlpakTnu
n Tema ypoka usyde | ooOpasoBartel
er bHbIE ecKHe
/ HUSA bHbIE
0 padoThI padoTbI
1l pecypchl
XUMUYECKUH 3JIEMEHT. ATOM. httos:/
tps:
1| DnexrpoHHast KOHUTYpaLus 1 0 0
P (urypan resh.edu.ru/
aTOMOB
[lepuoauueckuii 3aK0H 1
Ilepuonnueckas cucrema
5 XUMHYECKUX 3eMeHToB Jl. U. | 0 0 https:/
MenneneeBa, nx CBS3b C resh.edu.ru/
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX IJIEMEHTOB U
UX CO€IMHEHUN IO Tpynnam 1
5| Tepuozam. 3HaueHue | 0 0 https:/
MEPUOANYECKOTO 3aKOHA U resh.edu.ru/
CHUCTEMBI XUMHUYECKHX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HAyKHU
Crpoenue BeniecTBa. XuMuuyeckas
4 CBSI3b, €€ BUABI, MEXaHU3MBI 1 0 0 https://
00pa30oBaHMs KOBAJIGHTHOU CBSI3H. resh.edu.ru/

Bonpopoanas cBsizb




BanedutHOCTE.
DIEKTPOOTPULIATETHHOCTD.

https://
Crenens okucienus. BemecTtsa

resh.edu.ru/
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIIOUAHBIE https://
pactBopbl. MaccoBas 10Jist resh.edu.ru/
BEILIECTBA B pACTBOPE
Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCIMHEHUN. hitos/

ps:

I'enernueckas cBsA3b

resh.edu.ru/
HEOPraHUYECKUX BELIECTB,
pa3IMYHBIX KJIACCOB
Knaccudukanus XuMrHIecKux
peaKuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHUH. 3aKOH

https://
COXPAHEHUS MACChl BEILIECTB; 3AKOH

resh.edu.ru/
COXPAHEHUS U MPEBPAIICHUS
SHEPTUHU MPU XUMUYECKUX
peaKumsIx
Ckopoctb peakiun. O6paTuMble https://
peaxkuyuy. XMMUYECKOE PaBHOBECHE resh.edu.ru/




ITpaxTrueckas padora Ne 1.
«BnusiHre pa3nuuHbIX (AKTOPOB HA
CKOPOCTh XUMUYECKOW PEaKIIum»

https:/
resh.edu.ru/

DNEKTPOIUTHYECKAS JUCCOIIUAIHS.
[ToHsiTHE O BOAOPOIHOM
noka3zarene (pH) pactBopa.
Peakiiuu noHHOTO OOMEHA.
lMunponus opraHUUECKUx 1
HEOPTraHMYECKUX BEIIESCTB

https://
resh.edu.ru/

OKHCIINTEIIHHO-
BOCCTAHOBUTEJIBHBIC PEAKITHH.
[TonsTre 06 sneKTpoIn3e
pacIiaBoB ¥ paCTBOPOB COJIEH

https://
resh.edu.ru/

KonTponbHas pabora no pazaeny
«TeopeTnyecKrie OCHOBBI XUMHUU»

https://
resh.edu.ru/

MerTasl, uX MOJI0KEHHE B
[Tepuoauueckoii cucreme
XUMUYECKUX dyieMeHToB /1. U.
MenzeneeBa u 0COOCHHOCTH
cTpoeHus aromoB. O01Ime
¢duznyecKre CBOMCTBA METAIIIOB

https://
resh.edu.ru/

CmiaBbl METAJUIOB.
DIEKTPOXUMUYECKUH Psif
HaIpsKEHUN METaJIOB

https://
resh.edu.ru/

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METAJIJIOB (HATPUM, KaJIuii,
KaJIbITUH, MarHui, aIFIOMUHHUIN) U UX
COE€IUHECHUI

https://
resh.edu.ru/




XUMHYECKUE CBOMCTBA Xpoma,
MeEIU U UX COCIUHECHNHU

https://
resh.edu.ru/

XUMHYEeCKHE CBOMCTBA ITMHKA,
JKele3a U UX COeIUHEHN N

https://
resh.edu.ru/

[IpakTuueckas pabora Ne 2.
"Pemenue s3KkCepuMeHTAIbHBIX
3a7a4 o temMe «MeTtamibl»"

https://
resh.edu.ru/

Hewmerainsl, ux mojioskeHue B
[Iepnonnueckoii cucreme
XUMHUYECKHX djieMeHToB 1. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

https://
resh.edu.ru/

®u3nYecKre CBOKMCTBA HEMETAILIOB.
AnnoTponusi HeMeTaJuIoB (Ha
pUMepe KUCIOPOa, CEpHI,
docdopa u yriaepona)

https://
resh.edu.ru/

XuMHU4YecKre CBOICTBA TajlOIeHOB,
CEepbI M UX COCTMHEHHIA

https://
resh.edu.ru/

XuMH4decKre CBOMCTBA a30Ta,
dbocodpa 1 X CoeTMHECHUIA

https://
resh.edu.ru/

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHUS U UX COSAUHEHUN

https://
resh.edu.ru/

[IpumeHeHne BaXKHEUIIINX
HEMETAJJIOB M UX COCIMHEHUI

https://
resh.edu.ru/




O0001IcHNE U CHCTEMATH3aLIH
3HaHUH 110 Teme «HemeTanabsy.
Brruucnenust no ypaBHeHHUSIM
XUMHYECKHUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://
resh.edu.ru/

ITpakTrueckas padota Ne 3.
«Pemenune 3KcriepuMeHTaIbHbBIX
3az1a4 o teme "Hemeramiel"y»

https://
resh.edu.ru/

KoHTposnbHas pabora 1o Temam
«Metamne» 1 «Hemetamisn)

https://
resh.edu.ru/

HeOpFaHI/I‘IeCKI/Ie U OPTaHUYCCKHUC
KHUCJIOTHI. HeopFaHI/I‘IGCKI/Ie n
OpTraHU4YC€CKUC OCHOBAHUA

https://
resh.edu.ru/

AmboTepHbIe HEOPTaHUIECKUE U
OpPTraHUYeCKHE COSTUHEHHS.
I'eneTnueckas cBs3b
HEOPraHUYEeCKUX U OPraHMYECKUX
BEIIIECTB

https://
resh.edu.ru/

Pone xuMuu B o0ecrieueHUN

JKOJIOTUYECKOM, SJHEPreTUYECKON U https:/
MUIIEBON OE€30MaCHOCTH, Pa3BUTUHI resh.edu.ru/
MEAULIMHBI

[IpencraBnenust 06 oOmUxX

HAay4YHBIX IIPUHINIIAX https://

HpOMBIIHJICHHOFO nonyquHs{
Ba)KHEUIIINX BEIIECTB

resh.edu.ru/




10 ITPOIT'PAMME

3| YemoBek B MUPE BEIIECTB U | https://

3| Marepuanos resh.edu.ru/

3 https:/

4 XuMHUS U 3J0pOBbE YEIOBEKA 1 resh.cdu.ru/
OBIIEE KOJIMYECTBO YACOB 14







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB N.I'., Cnankos C.A., AKuuoHepHoe
obmectBo «M3naTenscTBO «IIpocBeiieHne»

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknmonepHoe obmiectBo «M3aatensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJA
1. Metonuueckoe nocodue. 10 knacc O.C.I"abpuensna
2. [Iporpamma no xumuu 10-11 xmacest O.C.I'abpuensina (6a30BbIi yPOBEHbD )

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
https://resh.edu.ru/
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