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MNOACHUTEJIbBHAS 3AIINCKA
[Tporpamma o XMMUU Ha ypOBHE CPEAHET0 00IIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHU K pe3ysbTaTaM OCBOCHHUS (eiepaibHON 00pa30BaTeIbHON IPOTPAMMBI CPETHETO
obmero oopazoanus (POIT COO), npeacrarineHHbIX B DefepaqibHOM TOCYIapCTBEHHOM
obpazoBatensHOM ctangapte COQO, ¢ yuérom Konuemnuu npenogaBanus yaeOHOTo mpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepanuu, peaau3yonmx OCHOBHbIE
o0pa3zoBaTenbHbIC TPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIUTAHUS B
Poccutickoit ®eneparuu Ha nepuoj a0 2025 roga» (Pacnopsokenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).
OcHOBY OJIXOJI0B K pa3pabOTKe MPOrpaMMBbI 110 XUMUH, K OTIpeAeNICHUIO O0IIeH cTpaTerun
00y4YeHHs, BOCIIUTAHUS U PA3BUTHUS 00YUAIOLINXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMUSD»
st 10—11 xmaccoB Ha 6a30BOM YPOBHE COCTaBIIIM KOHIENTYyalbHbIe TosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIEJIeH, COJIepKaHuUs, pe3yIbTaTOB 00y4eHUsI U TPeOOBaHUN K YPOBHIO
MTOATOTOBKU BBIITYCKHUKOB.
Xumuueckoe 00pa3oBaHue, MOTyYyaeMOe BBIITYCKHUKaMHU 00111e00pa30BaTeIbHON OpTraHU3alHH,
SIBJIIETCS HEOTHEMIIEMOM YacThI0 UX 00pa30BaHHOCTH. OHO CIY>KUT 3aBEPILAOIIUM 3TAIIOM
pealM3aiuy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUYEBBIX IIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CUCTEME XMMHUYECKOr0 00pa30BaHusl. DTH LIEHHOCTH KacaroTCsl TO3HAHUS 3aKOHOB
MPHUPOABI, POPMUPOBAHUST MUPOBO33PEHUS U OOIIEH KYJIbTYphI UEIOBEKa, a TAKXKE SKOJIOTHUYECKH
000CHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO M IPUPOIHON cpexe. Peanuzyercs xumudeckoe
o0Opa3oBaHKe 00yJarOIIUXCS Ha YPOBHE CPEeTHEr0 O0IIero 00pa3oBaHus CPeCTBAMU Y4eOHOTO
npenMera « XuMHUs», CoiepKaHUE U IOCTPOEHNUE KOTOPOro OMPE/IENIEHbI B IPOrPaMME 10 XUMUHU C
y4éToM crienn (KU HayKd XUMHHU, €€ 3HAUeHUS B TO3HAHUH MPUPOIBI U B MAaTEPHAIILHON JKU3HU
00IIeCcTBa, a TAKXKE C yUETOM OOIMIMX IIeJel U MPUHIIUAIIOB, XapaKTEPUIYIOIINX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeiHero obiero oopasosanus B Poccuiickoit denepanuu.
XUMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK UTPAaeT 0COOYIO POJIb B COBPEMEHHOM
LMBUIIN3AIUH, B CO3JIJAaHUHM HOBOI 0a3bl MaTepuabHOM KyJIbTyphl. OHA BHOCUT CBOIl BKJIa/l B
(dbopMHEpOBaHKE PATMOHAIEHOTO HAYYHOTO MBIIIICHHUS, B CO3JJaHHE I[EIOCTHOTO IPEACTABICHHUS
00 OKpy>KarollleM MHUpe KaK O €IMHCTBE MIPUPO/IbI U YelloBeKa, KOTOpoe popMUpyeTCs B XMMUU Ha
OCHOBE TIOHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPY KArOIIEro MUpa, OCO3HaHMs B3aUMOCBSI3U
MEX]y CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSMU PUMEHEHUS.



TecHO B3anMOJENCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMU, XMMUS CTaJla HEOThEMIIEMOU
YaCThI0 MHUPOBOM KYJBTYpPbI, HCOOXOAUMBIM yCIOBHUEM YCIEUIHOTO TPY/1a M XKHU3HH KaXKIO0TO
ysieHa obmiectBa. CoBpeMeHHasi XUMUS Kak HayKa CO3HIaTeNbHasl, Kak HayKa BHICOKHX
TEXHOJIOTHI HalpaBJeHa Ha PEIICHHE TTI00AIBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS
YeJI0BEUYECTBA — CHIPbEBOM, DHEPIeTUYECKOM, MUIIEBOM, SKOJIOTHYECKONH O€30MacHOCTH U OXPaHbl
310POBBSL.

B cootBercTBHU € OOIIMMHU LENSIMHU U IPUHIIMIIAMU CPETHETO 00111ero 00pa3oBaHus coJiep:KaHue
npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YPOBEHb U3yUEHHSI) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY 00y4YaoIuXCsi, HEOOXOIUMYIO UM IS
BBIPAOOTKH MUPOBO33PEHYECKHX OPHEHTUPOB, YCIICUTHOTO BKIIOUEHHS B KH3Hb COIIMyMa,
MIPOJIOJKEHHS] 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.
CocTaBisIOMUME MpeaMeTa « XUMUsD) ABISIOTCS 0a30BbIe KypChl — «OpraHudeckas XuMus» u
«OO0u1ast 1 HeopraHMYecKass XMMHs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO HEOPTAHMYECKOM XUMUU (C BKIIFOUEHHEM 3HAHUU U3
oOuieit XuMum) U oprannyeckoi xumuu. opmMupoBaHue JaHHOW CUCTEMbI 3HAHUHN MPU U3YUESHUU
npeaMeTa o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOI000pa3us BELIECTB HA OCHOBE
OOIINX MOHSTUIN, 3aKOHOB U TEOPUN XUMHUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranndeckas Xumusp» U «O0111as 1 HeopraHudeckasi XuMus»
copMHpOBaHa B MPOrpaMMe 10 XUMHH HAa OCHOBE CHCTEMHOT'O TTOAX0/1a K H3yYSHHIO y4eOHOTO
MaTepuaia u 00ycIoBIeHa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMpeIeIEHHbBIX
TEOPETUUYECKUX YPOBHSX. Tak, B Kypce OpraHMuecKON XMMHUHU BEIIECTBA PaCCMATPUBAIOTCS Ha
YPOBHE KJIACCHUECKOW TEOPUU CTPOEHUSI OPraHUYECKUX COCIMHEHMI, a TAK)KE HAa YPOBHE
CTEPEOXUMUYECKUX U IEKTPOHHBIX MPEACTABICHUI O CTpoeHHH BelecTB. CBeaeHUs 00
M3Yy4aeMbIX B Kypce BEIIECTBAX JAIOTCSA B Pa3BUTUU — OT YIJIEBOJOPOIOB JI0 CIIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COCIMHEHUI. B Kypce opraHn4eckoil XMMHUY TOTy4atoT Pa3BUTHE
chOopMHUPOBaHHBIE HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus epBOHAYaIbHbIC IPEICTABICHUS
0 XMMHUYECKOH CBSI3H, KJIACCU(DUKAIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILIECTB
OT UX CTPOEHHUSI, 0 XUMHUUECKOU pEaKIINu.

[lon HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOT0 YPOBHSI pacCMaTpUBAETCS N3yUEHHBIH
Ha YpOBHE OCHOBHOTO 0011eT0 00pa30BaHUs TEOPETHUECKUI MaTepual U (pakTOI0rHYecKHe
CBEJICHMSI O BEIIECTBAX U XMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as u
HEOpraHM4ecKasi XuMus» 00y4yaroIluMCs PEeI0CTaBISIETCs BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEPUONYECKOI0 3aKOHA C 00IIETEOPEeTHUYECKUX U METOAO0IOTHUECKUX MO3UIIHH,



Iy0Ke TIOHSTh HCTOPUIECKOE H3MEHEHHE (PYHKITUI ATOT0 3aKOHA — OT 0000IIaronei 10
OOBSICHAIONIEH U POTHO3UPYIOIEH.

Enunas cucrema 3HaHUil 0 BaXKHEHUIIUX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBONCTBAX U
MIPUMEHEHUH, a TAK)KE O XUMUUECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonosHsieTcs B kKypcax 10 u 11 kimaccoB a5ieMeHTaMU COJIEpAKAHUSI, UMEIOIIMMU
KYJbTYPOJOTUYECKUN U TPUKIIATHON XapakTep. DTH 3HaHUSI CIIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBS3U XUMUU C IPYTUMHU HaAyKaMU, PACKPBIBAIOT €€ poJib B IO3HABATENIbHOMN U
MIPAKTUIECKON ACSITETLHOCTH Y€TIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MIPOLIECCY
TBOPUYECTBA B 00J1aCTU TEOPUU U MPAKTUUECKUX MPUIIOKEHUN XUMUHU, TTIOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHLCS B OOMIECTBEHHO M TUYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh HHPOPMAIUIO ¥ IPUMEHSTH €€ U1 MOMOJHEHHsI 3HAaHUM, peleHus
MHTEJUICKTYaJIbHBIX M SKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 33/1a4.B 11eom coneprxkanue
y4eOHOro npeaMera « XUMHs» JaHHOTO YPOBHS U3yUeHUs] OPUEHTHPOBAHO HA (OPMUPOBAHUE Y
00ydaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JIsi MOHUMAaHUS (PUIT0COPCKUX HJICH, TAKUX KaK:
MaTepUaIbHOE €AMHCTBO HEOPraHUYECKOTO U OPraHUYeCKOro MUpPa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM M CTPOCHHUEM, TT0O3HABAEMOCTD ITPUPOIHBIX SBJICHUN IMyTEM IKCIIEPUMEHTA
U peLIeHUs MPOTUBOPEUUN MEX/Ty HOBBIMHU (PaKTaMH M TEOPETUUECKUMHU MPEATIOCHUTKAMU,
OCO3HaHHUE POJIM XMMHUH B PEIICHUU YKOJIOTHUECKUX Mpobiem, a Takxke mpobiaem cOepeskeHus
SHEPTEeTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B nnane penienus 3a1a4 BOCIUTaHUS, PA3BUTHS U COLUATHM3AIMHI 00YYaIOIIMXCS IPUHATHIE
MIPOrpaMMOi TI0 XUMHUHU TTOAXOABI K OMPEACIICHUIO COJIEP KaHUS U TIOCTPOCHUS TIPeIMETa
IpeaycMaTpuBaoT (OpMHUPOBAHHE YHUBEPCATbHBIX YUEOHBIX JEHCTBHM, HMEIOIUX 6a30B0e
3HAUEHUE JIJIS Pa3IMIHBIX BHJIOB JICATCILHOCTH: PEIICHUS TIPOOJIeM, IIOMCKA, aHATTN3a U
00paboTKu nHMOpPMAIUU, HEOOXOIUMBIX JIJIsl TPUOOPETEHUS OMBITA MPAKTUYECKON 1
HCCIIE0BATENIbCKOM JIeATeNTbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTO3HAHUU XUMUHU.

B nmpakTtuke npemnogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 0OIIIeT0 00pa30BaHus, TaK U Ha
YPOBHE CPETHET0 00IIero 00pa3oBaHus, IIPU OMPEACIICHUHN COACPKATCILHON XapaKTePUCTUKA
1esnei u3ydyeHusl npeMeTa HalpaBlIeHUEM IEPBOCTETIEHHON 3HAYUUMOCTH TPAJAULIMOHHO
npu3HaETCst POPMUPOBAHUE OCHOB XUMUYICCKOW HAYKU KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUUECKOM JIEATETIbHOCTH YeJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIbTypbl. C METOAMYECKON TOYKU 3PEHUSI TAKOM MOX0/] K OMPEICTCHUIO 1eJIeH N3yUeHus
MpeIMeTa SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.



CornacHo JaHHOH TOUKE 3pEHHUs TTIaBHBIMU LIESIMUA U3yUeHHs TpeaMeTa « XUMus» Ha 0a30BOM
ypoBHe (10 —11 xun.) sBAsIOTCA:

(opMHpOBaHUE CUCTEMbl XUMUYECKUX [ | 3HAaHMH KaK BaKHEHIIEH COCTaBIIAIOLIEH eCTECTBEHHO-
HAY4YHOH KapTUHBI MHpa, B OCHOBE KOTOPOH JIe)KaT KII0UEBbIe OHATHS, (DyH/IaMEHTaIbHbIE
3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE M IOHUMAaHUE CYIIHOCTH JIOCTYIHbIX
00001IeHN T MIPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH UX Pa3BUTHS U
CTaHOBJICHUS;

dbopMUpOBaHKE U pa3BUTHE[ | IPEICTABICHHU O HAYYHBIX METO/IaX MIO3HAHUS BEIIECTB U
XUMHUYECKHUX PeaKlHii, HEOOXOANUMBIX JIJIsl MPUOOPETEHHsI YMEHUI OPUEHTUPOBATHCSA B MUPE
BEILIECTB U XUMUYECKUX SIBICHUN, UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MOBCETHEBHOU
KU3HH;

pa3sBUTHE YMEHUI U CLIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C[] HaOMOeHneM 1 00BSICHEHHEM
XMMHUYECKOI'0 3KCIIEPUMEHTA, COOII0IEHMEM IIPaBUi 0€30M1acHOro 00palIeHUs C BELECTBAMHU.

Hapsny c atum, conepxarenbHas XapaKTepUCTHKa Liesel U 3a/1a4 U3y4eHUs [IpeIMeTa B
nporpamMme 1o XuMuHM YTOYHCHA U CKOPPCKTHPOBAHA B COOTBCTCTBHUU C HOBBIMHA IIPUOPUTCTAMU B
cucTeMe cpesiHero oouero oopazopanus. CerosiHs B NpenoJaBaHuy XUMUM B OOJIbILEH cTeNeHH
OTHaETCs MPEANOUYTECHUE IPAKTUYECKONH KOMIIOHEHTE CoJiepKaHus 00yueHHsl, OpUEHTUPOBAHHOM
Ha MOJrOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHu3aliy, BIaACIOIIEro He HabopoM
3HaHUM, a PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSAMHU aKTUBHOT'O
IMOJIYyUCHUA 3HAHUH U IMPUMCHCHUA UX B peaﬂbHOﬁ JKHU3HHU OJId PCIICHUA MMPAKTHUYCCKUX 3aaa4.

B cBsi3u ¢ 3TUM NpH U3y4eHUU npeaMeTa « XUMHUs» JOMUHUPYIOLee 3HaueHHe MpruoOpeTaroT
TaKHe LEeIH U 33]1a4l, KaK:

ajanTanus oOyyaromuXxcst K yCJIOBHSIM JUHAMUYHO pa3BUBAIOIIErocs MHUpa, (popMupoBaHue
MHTEJJIEKTYyaJIbHO Pa3BUTOM JINYHOCTHU, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX,
CBA3aHHLIX C BEHICCTBAMHA U UX ITPUMCHCHUECM,

¢dopmupoBaHue y 00y4aroIIUXCcsl KJIFOYEBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH ), IMEIOLINX
YHUBEPCAIbHOC 3HAYCHUC IJId Pa3JIMYHBIX BUJOB ACATCIIbHOCTU: PCIICHUA HpO6J’I€M, IIOHUCKa,
aHanmu3a 1 00paboTKMU MHPOPMALIMHU, HEOOXOAUMBIX JJIsl IPUOOPETEHHUS OTIbITA AEATEIbHOCTH,
KOTOpasA 3aHMMACT BA)KHOC MECTO B TIO3HAHUU XUMHWH, a4 TAKKC IJII OUCHKU C HOSI/IIII/IfI
HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha
OpraHu3M 4YeJI0BeKa U IPUPOHYIO CPELY;



pa3BUTHE TO3HABATENIbHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyJaromuxcs: cnocoOOHOCTH CAMOCTOSITETILHO IPUOOPETaTh HOBBIC 3HAHUS IO XMMUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOIb30BaTh COBPEMEHHbIE HH(POPMAI[HOHHBIE
TEXHOJIOTHH I TOUCKA M aHAINM3a y4eOHOM U HAyYHO-TIOMYJISIpPHON MH(POPMAITUN XUMHYECKOTO
COJIepKaHUS;
¢dbopmMHUpoBaHKE U Pa3BUTHE y 00YYAIOUIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIICHHS,
Ha0J101aTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH IJIAHUPOBAHUU U IIPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA,
BOCIHUTaHKE y 00yyaronmxcsi yOoexx1EHHOCTH B TYMaHUCTUYECKOW HAIIPABIEHHOCTH XUMHUH, €&
BaXHOH POJIM B PEILICHUH TTI00AIBHBIX MPOOJIEM PAlMOHAIBHOTO MTPUPOIONIOIB30BaHHUS,
MTONIOJIHEHUSI SHEPIETUUECKUX PECYPCOB U COXPAHEHUS IPUPOJTHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOr0 OTHOUICHHUS K IPUPOJIC U CBOEMY 37I0POBBIO, a TAKXKE MPHOOPETEHNUS
OIBITA UCITOJIb30BAaHUS [TOJYYEHHBIX 3HAHUH U1 IPUHATUSA TPAMOTHBIX PELIEHUH B CUTYyalUsX,
CBSI3aHHBIX C XMMUUYECKUMU SIBJICHUSIMHU.
B yueGHOM maHe cpeanero ooiiero oopazoBanus npeaMeT «XuMUs» 0a30BOro ypoBHS BXOJIUT B
COCTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.
OO0111ee 4ncI0 4YacoB, OTBEIEHHBIX JIJIsl U3YUYEHUsI XUMHUU, HAa 0230BOM YPOBHE CpEIHEro O0IIero
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Xumus 10 kaace
(34 yacos, 1 yac B HejeJ110)
Conep:xanue nporpamMmmbl «Opranndyeckasi XUuMHsD)

Tema 1. Ilpenmer opranuveckoii xumuu. Teopusi crTpoeHMsi OPraHHYeCKHX
coeIMHeHuit (24.)

IIpenmer  opranumyeckoil  xumuu. CpaBHEHHME  OpPraHUYECKUX  COCAMHEHUM  C
HeopranuueckuMu. [IpupoiHbie, HCKyCCTBEHHbIE M CHHTETUUYECKHE OpraHN4YeCKHE COeIMHEHUSI.

BaneHTHOCTh. XUMHUYECKOE CTPOCHHE KAaK MOPSJOK COECOUHEHHsS aTOMOB B MOJIEKYJIE
COIJIaCHO MX BaJE€HTHOCTH. OCHOBHBIE ITOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX COECIUHEHUN.
[ToHsiTHE O TOMOJOTMM M TOMOJIOTaX, U30MEPUH M M30Mepax. XuMHUueckue (popmysasl U MOAETU
MOJIEKYJI B OPraHUYECKON XUMUU.

JeMoHcTpanuu. Mojaenu MOJIeKyJl TOMOJIOTOB M H30MEPOB OPraHUYECKUX COSTUHEHUH.
Tema II. YriieBoaopoas! 1 UX NPUPOAHBbIE HCTOYHUKH (124.)

[IpenenbHble YriaeBOAOPOIbI. AJNKaHBL. AJIKAHBI: TOMOJIOTMUECKHH pANl, H30MEPHUS U
HOMEHKJIATypa ajJKaHOB. XMMHUYECKHUE CBOMCTBA AJIKAHOB (HA IPUMEPE METaHA U dTaHa): TOPEHHeE,
3aMeleHue, pa3jioxKeHue u qeruapuponanue. [IpameHenne ankaHoB Ha OCHOBE CBOMCTB.

Henpenensubie yriieBoaopoapl. AJIKEHbl. OTWUJIEH, €ro MOJIy4YeHHE (JAEeruaApupOBaHUEM
3TaHa M Jerujapatanueil sTaHona). XMMUYECKue CBOICTBa 3TuieHa (oOecrBedyrnBaHUE OPOMHOM
BOJbI M pacTBOpa IMepMaHraHata Kaius), ryuapatanus, nonuMepusauus. llonmstunel, ero
CBOICTBa 1 NpUMeEHeHHe. [[puMenenne 3TuaeHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [lonsTie 00 ankagueHax Kak yrieBoJopoJax ¢ AByMs JIBOMHBIMU
CBA3AMHU. XMMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u n3onpeHa: obecuBeunBanue OpOMHON BOJBI U
MoJIMMepHu3alys B Kayuyku. Pe3una.

AJKUHEL AI_ICTI/IJ'IGH, €ro IOJy4YC€HHEC IMHUPOJIU30M MCTaHa U Kap6I/II[HLIM CII0COOOM.
XHMHYECKHE CBOMCTBA alleTUJICHA: ropcHuce, O6CCI_[B€‘II/IBaHI/Ie 6p0MHOI>i BOJbI, TPUCOCAUHCHHNC
XJIoOpoBoAOpOAa W TuApaTanus. HpI/IMeHeHI/Ie alleTHJICHa Ha OCHOBE CBOMCTB. Peaknus
IMOJIMMEpHU3aAllM BUHWUIIXJIOpUAA. HOJ'II/IBI/IHI/IJ'IXJ'IOPI/IZ[ " €0 MPUMECHCHUC.

ApoMaTudecKue YIJIEBOJOPOJbI, WM apeHbl. beHsou. [Tonyyenne OeH3oma wu3
LUKJIOTeKCaHa M aleTH/IeHa. XUMHUYECKHe CBOIicTBa O€H30ia: TIOpeHue, TraJoreHUpOBaHMUE,
HuTpoBaHue. IIpuMeHeHHne OeH30/1a HA OCHOBE CBOMCTB.

Hedpts. CoctaB u mnepepabotrka Hedtu. Hedtenponykrsl. bensun u mnonstue 006
OKTaHOBOM YHCIIE.

JemoHncTpanun. ['opeHue merana, 3TuieHa, auetuiieHa. OTHOUIEHUWE METaHa, STUJIEHA,
arieTusieHa U OeH30Jla K pacTBOpY INepMaHraHata Kaius u OpomHoit Boje. [lomydenue sTuneHa
peakiuei JeruapaTalii dTaHONA W JENOJUMEPU3AIMH TOJMATUIICHA, aleTUiIeHa KapOWIHBIM
cocoOom. Paznoxenne kaydyka TpH HarpeBaHWHM, HWCIBITAHUE MPOAYKTOB PA3JIOKEHUS Ha
HernpeaenbHocTh. Komneknus 06pa3ios HedTH U HEDTETIPOTYKTOB.



JlaGopaTtopHble 3kcnepuMeHThl. 1. OnpeneneHue 3JI€MEHTHOIO COCTaBa OPraHUYECKUX
coeauHeHnil. 2. M3roTtoBieHne MoJened MOJEKYJ yrieBojopoaoB. 3. McciegoBaHue CBOWMCTB
Kayuyka. 5. O3HakoMieHue ¢ KoyutekiusaMu: «HedTh u mpoayKThl € mepepaboTKm.

O06o00menne 3HAHUT O TeMe «YTJIEBOAOPOIbl U UX MPUPOIHBIC HCTOYHUKI.
IIpoBepounasi padora Nel mo Teme «YTi1€BOAOPO/bI U UX IPUPOIHBIE UCTOUHUKID)
Tema III. Kucsiopoa- u a3orcogepskamue opranudyeckue coequHenus (144.)

Opnoaromuble cnupthl. Ilomyuyenune sTaHOna OpOXKEHHMEM TIUIIOKO3bl M THApaTanueit
sTHieHA. [ MapoKcuiIbHas rpynna Kak (yHKIHMOHaIbHas. lIpencraBieHue o BOJOPOIHON CBS3M.
XUMHUYECKHE CBOIMCTBA 3TaHOJA: TOPEHHE, B3aUMOACHCTBIE C HaTpUEM, 00pa30BaHUE MPOCTHIX U
CIIO)KHBIX 3(HpOB, OKHUCIEHHE B ajibaerui. lIpuMeHeHHMEe 5TaHOJIAa HAa OCHOBE CBOWCTB.
AJIKOrosmsm, ero nociueACTBUS U MPEAYIIPEKIACHUE.

MHoroaroMHbIe CIIMPTHI. FJ’II/IIICpI/IH KaKk IpCACTAaBHUTCIIb MHOI'OATOMHBIX CIIMPTOB.
KauectBennas pC€aKknuyrdg Ha MHOTOATOMHBIC CITMPTHI. HpI/IMeHeHI/Ie rimmuocpuHa.

®enout. BzanMHoe BIMSHNE aTOMOB B MOJIEKYJIE ()eHOIIA: B3aUMOJICHCTBHE C TUAPOKCHIOM
HaTpuss W a30THOM kuchoroi. [losmkonaencanus ¢eHona ¢ (GOpManbACTHIAOM B
benondopmanbaeruaayto cmoiy. [Ipumenenue gpenosna Ha OCHOBE CBOMCTB.

Anpaeruapl U keToHsl. [lonydyeHne anbaeruioB OKUCICHUEM COOTBETCTBYIOIINUX CIIUPTOB.
XUMUYECKHE CBOWCTBA aJIb/IETUAOB: OKUCIEHUE B COOTBETCTBYIOLIYIO KUCIOTY U BOCCTAHOBJIEHUE
B COOTBETCTBYIOUIMIA criupT. [Ipumenenue opmaiperuia u anerainbIeruaa Ha OCHOBE CBOWCTB.
[TonsaTue o KeToHax.

Kap6onoBeie kucnotsl. IlomydeHne KapOOHOBBIX KHCIOT OKHCJIEHHMEM allbJIETH/I0B.
XUMUYECKHE CBOMCTBA YKCYCHOW KHCIJIOTBI: OOIIME CBOMCTBA C HEOPraHMYECKUMH KUCIOTaMU U
peakuus sTepudukanyy. IlpumeHeHne ykcycHoO#M KMCI0Thl HA OCHOBE CBOMCTB.

Cnoxuple 3¢upsl U xupbl. [lodyyeHue CIOXKHBIX 3QHUPOB peakuuen 3TepuuKalnu.
Crnoxxnbie 3(Upbl B IpUpojie, UX 3HaueHue. [I[pumeHenne cinokHbIX 3(pUpoB Ha OCHOBE CBOMCTB.

Kupbr kak cioxubie dpupbl. XMMHUYECKHE CBOMCTBA JKUPOB: THAPOJINU3 (OMBUICHHUE) U
THAPUPOBAHUE KUAKUX KUPOB. [[prMeHeHne ®upoB Ha OCHOBE CBOMCTB.

VYrneBoasl. YrieBoApl, UX KiaccupuKanus: MoHocaxapusl (TJIIOKO3a), AUcaxapuibl
(caxapo3a) u moymcaxapuabl (Kpaxmai U 1eJUTI0103a). 3HaueHue yTIeBOA0B B )KHUBOM IPUPOJE U B
KU3HU YeJIOBEKa.

['moko3a — BemIeCTBO C JABOWCTBEHHOM GYHKIUEH — albaerugocnupT. XUMHUYECKHE
CBOMCTBA TJIFOKO3bl: OKUCJIEHUE B INIIOKOHOBYIO KHUCJIOTY, BOCCTAaHOBIICHHE B COpPOUT, OpoKeHue
(MosIo4HOKHCIIOE U cUpTOBOE). [IprMeHeHNe TIII0K03bI Ha OCHOBE CBOWCTB.

Hucaxapunpel u nonucaxapuabl. [IoHsTHE 0 peaknusIX MOJUKOHAEHCAUIMH U THAPOIU3a Ha
MpuMepe B3aUMONPEBPAICHUN: TIIOK03a <->Tonucaxapuapl AmuHbL. [loHstTHe 00 amuHAaX.
[Tonyuenne apoMaTHueCcKOro aMMHa — aHWJIMHA — U3 HUTPOOEH301a. AHWIIMH KaK OpPTaHU4YecKoe
OCHOBaHUe. B3auMHOe BIHsIHHE aTOMOB B MOJIEKYJIE aHUJIMHA: OCJIa0JICHHE OCHOBHBIX CBOWCTB H
B3anMO/IeiicTBIE ¢ OpoMHOI BooM. [IprMeHeHne aHnIHA Ha OCHOBE CBOMCTB.



Awmunbl. [lorstue o6 ammuax. [lomydeHwe apomMaTHdeckoro aMWHa — aHWIMHA — W3
HUTPOOEH30J1a. AHMJIMH KaK OpraHWYecKoe OCHOBaHWE. B3anMHOe BIMsSHHE aTOMOB B MOJIEKYJIE
aHWJIMHA: OCJIa0JICHME OCHOBHBIX CBOWMCTB M B3aMMOJICHUCTBHE ¢ OpomHOM Bomoi. I[lpumeHeHue
AHWJIMHA HAa OCHOBE CBOMCTB.

AMMHOKHCIIOTHEL. benku. HonyquI/Ie AMHMHOKHUCJIOT U3 Kap6OHOBBIX KHUCJIOT U THAPOJIN30M
0enKkoB. XHMMHUUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(bOTepHBIX OPraHu4YCCKUX COGI[I/IHGHI/II‘/'IZ
BSaHMOHeﬁCTBHe CO IeiaIo4aMu, KHUCIOTaMHU W APy C OPYyrom (peaKHI/Iﬂ HOJ'IPIKOHI[GHC&LII/II/I).
IlenrTuaHast CBSA3b U MOJUICIITHIBI. HpI/IMeHeHI/Ie aMHUHOKHMCJIOT Ha OCHOBE CBOMCTB.

I'eneTnueckas cBA3b MEXKIY KilacCaMU OPraHNn4C€CKUX COGHHHGHHﬁ.

Jdemoncrpanun. OkuciieHue cnupra B anpleruia. KauecTBeHHass peakuus Ha
MHOI'0aTOMHBIE CHHUPTHL. PacTBOopuMOCTh (heHONa B BOZAE IpH OOBIYHONM Temmeparype U Ipu
HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHos. Peakius «cepeOpsiHOroO 3epkaja» ajabAerujioB U
rtoKo3bl. OKUCIIEHNE alIbJIETUJIOB U TJHOKO3bI B KUCJIOTHI ¢ rnomolisio rugapokcuaa meau (II).
[TonmyyeHne yKCyCHO-3THIIOBOTO H YKCYCHO-H30aMMIIOBOTO 3¢upoB. Komekius 3¢hupHbIX Macer.
KauecTtBenHas peakuus Ha KpaxMmai. B3auMozelicTBue aMMHaKa U aHWIMHA C COJITHOW KUCIOTOM.
Peaknust anmimHa ¢ OpoMHOUM Bomoil. JlokasarenbcTBO HalWuusa (YHKIMOHAIBHBIX TPYMI B
pacTBopax aMUHOKHUCIIOT. PacTBopenne u ocaxaenue 6ekoB. Moens monekyisr JJTHK.

JlabopaTopuble J3kcnepuMenTbl. 6. CBoiictBa »TmioBoro cmnuprta. 7. CBoiicTBa
rmunepuna. 8. CpoiictBa dopmanbaeruma. 9. CpoiictBa ykcycnoit kucnotel. 10. CBolicTBa
xupoB. 11. CpoiictBa rmroko3bl. 12. CBoiictBa kpaxmana. 13.1[BeTHble peakuuu OENKOB:
KCAaHTONPOTEHHOBAas U OMypeToBas. ['opeHne NTuybero nepa u mepcrsasHoi Hutu. 14.0caxaeHue
0enKoB

IIpakTnueckass padora Ne 1. Hnentudukanus OpraHUYeCKMX  COECTUHEHHUH.
O0o0menne 3HaHmii mo Teme «Kuciaopoaconepkaniye OpraHMYECKHE COCOUHEHUS U HX
MPUPOJHBIE UCTOUHUKI.

IIposepounasi padora Ne 2 mo Teme «Kucinopoaconepxamue opraHuueCKue COeINHEHUS
U UX NPUPOJHBIE HCTOUHUKI.

Tema IV. Opranuyeckass xumusi ¥ o00mecTrBo (S5yac) buorexnonmorus. Ileproast
pazButua. Tpu HampaBieHHs OWOTEXHOJOTHHU: TEHHAs HHXKEHEpHsl, KIETOYHAas WHXKEHEpHUs,
Oouornormueckass  uHxkeHepus. [MO u  TpaHCreHHas  MPOAYKLHUA,  KJIOHUPOBaHUE.
NMMmobunuzoBanHbie (hepMEHTHI U KX IPUMEHEHHUE.

Knaccugukanus nonumepoB. MckyccTBeHHble noiumepsl. IloigydeHne HCKycCTBEHHBIX
MOJIUMEPOB, KaK IMPOJYKTOB XHMHYECKOH MOAM(UKALMU TPUPOJHOTO IOJIUMEPHOTO ChIPBS.
HckyccTBeHHBIE BOJIOKHA (alleTaTHBIM IMIENK, BHCKO3a), WX CBOWCTBA M TMpPUMEHEHHE.
Cunretnueckue noaumepsl. IlomyueHne CHHTETUUECKUX MTOJIMMEPOB PEAKIMSIMU OJUMEPU3ALNH
1 nonukoHAeHcauuu. CTpyKTypa MOJIMMEPOB: JIMHEWHAs, pa3BETBIEHHAsA W NPOCTPAHCTBEHHAS.
[IpeacraBuTen CHHTETHMYECKMX IIIACTMACC: TOJMATWIEH HHU3KOIO U BBICOKOIO JaBJIEHUS,
MOJIUTIPONIWIEH U MOJUBUHMWIXJIOpHA. CHHTETHYECKHE BOJIOKHA: JaBCaH, HUTPOH M KaIpoH.
Jemonctpannu. Komteknus miactMace U u3aenuil u3 HuX. Koyuiekium neKyCcCTBEHHBIX BOJIOKOH
u u3genuii u3 Hux. Pacrno3HaBaHMe BOJIOKOH M M3Jenui u3 HUX. Pacro3HaBaHHe BOJIOKOH IIO
OTHOIIEHHUIO K HArPEBAHUIO U XMMUYECKUM PEAKTUBAM.



IIpakTnyeckas padora Ne2. Pacro3HaBaHuE MJIaCTMACC U BOJIOKOH.

[ToBTOpeHue U 00001IeHNE Kypca OpraHnYecKoi XuMun. Mtoroserii tect (20 MuH).

Conep:kanue y4eOHOI0 npeamera

Yy4yedHno - reMaTuueckuii miaan no xumum 11 kiaace

Ne | HammenoBanuepaszgen | KonmuectBouacoBnomnporpam B ToMm uncne Ha npoBeaeHue
OB (TeM) Me [Ipaktuyecknxpad | KoHTponbHEI
oT X
pabor
11 knacc
I | CtpoenueneliecTs. 9
CrapToBasiIuarHoCTHK
a
IT | Xumuueckue peakiuu 12 1 0
II | BemecTBa u ux 9 1 0
I | cBoiicTBa
I | Xumus u coBpeMeHHOE 4
V | obmecTBO
Hroro 34 2 0

Coaepxanue kypca. 11 knacc. bazoBrblii ypoBeHb
Tema I. CTpoenne Bemects (9 4ac)

OcHoBHbIE cBe/leHUs1 0 cTpoeHuH atoMa. CTpoeHue aToMa: SiApo U AIEKTPOHHAast 000I0UKa.
N3oTonbl. XuMuueckuii 31eMeHT. boJibIoi aipOHHBIMKOIUIANIED.

YPpOBHM CTPOCHUS BEILIECTBA.
IMepuoauueckas cucrema xumnueckux 3j1emMenToB /[. M. MenaeneeBa B cBere

Y4YeHHs 0 cTPOoeHHH aToMa. DU3MYecKnii CMBICT HOMEPOB: 2JIEMEHTA, IEPUOAA, TPYTIIIBL.
BasneHnTtHble 351eKTPOHBI. DIIEKTPOHHAsI KOH(PUTYpaIHs aTOMOB.

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB JIEMEHTOB B IIEPHOJIaX U IpyNmax.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX IIEMEHTOB.
duiiocopckue ocHOBbI 001HOCTH [leproanuecKkoro 3aKoHa M TeOpUHU

XHMHU4YecKoro crpoenus. [Ipeanoceuikn oTkpeiThs [leproandeckoro 3aKkoHa U TEOPUHU
XUMHUYECKOTO CTPOEHHUsI. POJIb TMYHOCTH B HCTOPUM XUMHUHU. POJIb MPAKTUKN B CTAHOBJICHUHU U
Pa3BUTUU XUMHUYECKON TEOPHH.

HNonnasi xummnuyeckasi CBAA3b 1 HOHHbIE KPUCTA/LUIHYeCKUe peméTku. KaTnoHbl




KaK IMPOAYKT BOCCTAHOBJICHUS aTOMOB METAJIJIOB. AHHOHEBI KaK IMPOAYKT OKHCJIICHUSA aTOMOB
HeMeTa/uioB. MloHHas XuMHYecKas CBSI3b U MOHHAs KpucTalJIn4eCKas peméTKa. Honsr IIPOCTBIC U
CJIOXKHBIC.

KoBanenTHasi XuMuuyeckasi CBI3b. ATOMHBIE H MOJICKYJ/ISIPHBIC
KPUCTAJJIHNYECCKHEC pelHéTKI/I. KopanenTtHas HCIIOJISIpHAA U IMOJIApHAada CBA3H.

DNEKTPOOTPUIIATEILHOCTh. KpaTHOCTh KOBaJeHTHOU CBsi3u. OOMEHHBIN M JOHOPHO-aKIICTITOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAICHTHBIX CBSI3CH.

[TonsApHOCTH CBSI3U U NOJIAPHOCTH MOJIEKYJIBI. MOJIEKYJISIPHBIE U aTOMHBIE KPUCTAJUIMYECKUE
pELETKA.

MeTajuinyeckasi ¢cBsi3b. MeTamindeckue KpUCTAIIINYECKUEC peH_IéTKI/I.

Merannuueckass XMUMHUUYECKas CBSI3b: HOH-aTOMEBI M 3J'IeKTp0HHBII71 ra3. dusnyeckue CBOMCTBA
MCTAJJIOB U UX ITPUMCHCHUC HAa OCHOBC 3THX cBolicTB. CraBel ‘IéprIe K IOIBCTHBIC.

Bozmpozmaﬂ XUMHN4YECKafd CBA3b. BOI[OpOI[HaH XUMHYCCKAaA CBA3b: MCIKMOJICKYJIAPpHAA U
BHYTPHUMOIJICKYJIApHAasL. 3HaueHHne BOI[OpO,Z[HOﬁ CBs3U B IIPHUPOJAC U ) KU3HHU YCIIOBCKA.

Hoaumepsl. [lonumepsl, UX MONIyYEHUE: PEAKLIUU OJIUMEPU3ALMU U OJUKOHIEHCAlUU.
IInactmaccel. Bonokna. Heoprannueckue nonumepsl J{ucnepcHbsie cucTeMbl. /rcnepcHbie
CUCTEMBI: TUcTiepcHas (a3a u gucnepcroHHas cpena. Knaccudukarus JUCepCeHBIX CUCTEM 110
arperaTHOMy COCTOSIHUIO U TI0 pa3Mmepy dacTull ¢asbl. ['pydoaucnepcHbie CUCTEMBI: IMYIIbCHUH,
CYCIEH3UHU, a3P030Ju. TOHKOIUCTIEPCHBIE CUCTEMBI: 30J11 U Tesii. CUHEepe3UC U KOaryJisiusl.

Hemoncmpayuu. Paznuunsie popmel [lepronndeckoit cucteMbl XuMU4ecKux neMeHToB Jl. U.
MenieneeBa. Mojienb KpUCTaNIMYECKOM peméTku xnopuaa HaTpus. OOpasibl MUHEPAJIOB C
MOHHOM KPUCTAININYECKON PEIIETKON: KalIbIUTa, FaJnuTa, MOJAEIN KPUCTAUNINYECKUX PEIIETOK
«CYXOro JibJia» (WJI1 hoja), ainmasa, rpaduta (uiu kBapia). Mojaenb MOIsIpHOro 00bEMa rasa.
OO0pa3ibl pa3NIuYHbIX JUCIEPCHBIX CUCTEM: SMYJIbCUMN, CYCIIEH3UM, a3p030JieH, reel u 30J1eH.

Koarymnsmus. Cunepesuc.

Jlabopamopuvie onvimor. MoenpoBaHue METAIUTMYECKON KPUCTAINTMYECKON PEIIETKHU.
Henatypanus 0emnka. [lonydyeHue sMyIbCUn pacTUTEIHHOTO Maca.

HOqueHI/IC CYCIICH3HNU «U3BCCTKOBOI'O MOJIOKa». HonyquI/Ie KOJUIOMJAHOTO paCTBOpPa KypHUHOI'O
Ocika u HUCCIIEIOBAHUE €r0 CBOMCTB C IIOMOIIBIO H%epHOﬁ YKa3KHu.

Tema II. Xumnueckue peaxkuuu (12 4ac)
Kaaccudukanus xummnyeckux peakuuid. Peakiuu 6e3 n3MeHeHus coctaBa

BCIICCTB: aJJIOTPONU3AlIUN U NU30MCPU3AIUH. HpI/I‘-II/IHBI AJUIOTPOIINH.

Krnaccudukanus peakiuii no 4uciay U cCOCTaBy peareHToB U MPOAYKTOB U 10 TETJIOBOMY 3(PPEKTy.
TepMoxuMu4yecKue ypaBHEHUs pEaKLUii.

Cxopoctb xXuMHYecKHX peakuuii. CKOpOCTh XMMUYECKOM peakliuu U paKkTopbl €€ 3aBUCUMOCTH:
MIPUPO/Ia PEarupyroluX BEUIECTB, IJIOMAAb UX COMPUKOCHOBEHHUS, TEMIIepaTypa, KOHLIEHTPALUS
U HAJIMYHUE KaTalnu3aropa.



Karamus. ®epmenTtsl. UTHrHOUTOPHI.
XumMuyeckoe paBHOBecHE H CIOCOOBI ero cMenieHusi. OOpaTuMbie peakiuu.

OO01mas xapakTeprCcTUKa PEaKii CHHTE3a AMMHAaKa U yCIIOBUSI CMEIIICHUSI PABHOBECHS
IIPOM3BOJICTBEHHOIO MIPOLIECCca BIPABO.

I'uaposus. ['uaponus HeoOpaTUMBINA U 00paTUMBIA. Tpu ciydas TUIPOIH3a COJCH.
Ponb ruaponuza B oomene BeriecTs. Posb ruponnsa B SHEPreTH4eckoM oOMEHe.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTEreHb OKUCICHHUS.

OxwucnuTens 1 BOCCTaHOBHUTENb. OKUCIEHUE U BOCCTAHOBJICHHE. DIIEKTPOHHBIN OanaHc.
DJIeKTPOJIM3 PACILIABOB M PacTBOpPoOB. [IpakTHyeckoe npuMeHeHne

ajekTposau3a. ['anpBanomnactuka. ['ansBanocrerus. PagunupoBanue.

Jemoncmpayuu. IK30- 1 SHAOTEPMUUYECKUE PEAKIIMU. TeIIOBBIE SBIEHUS IPU PACTBOPEHUU
CEPHOM KUCJIOTBI U aMMHAYHOM CEIUTPBI. 3aBUCUMOCTb CKOPOCTH PE€aKLUU OT IIPUPOJIBI BEILIECTB
Ha IpUMepe B3aUMOJICHCTBUSL PACTBOPOB PA3IMUHBIX KUCIOT OJJMHAKOBOM KOHLIEHTPALIUU C
OJIMHAKOBBIMM KyCOUKaMH (IpaHyJiaMi) [IMHKA U OJIMHAKOBBIX KYCOUKOB pa3HbIX METAJIIOB
(MarHus, IIMHKA, JKeJIe3a) ¢ PACTBOPOM COJITHOM KUCIIOTHI. B3auMopeiicTBue pacTBOPOB CepHOMI
KHCJIOTBI C paCTBOPaMH THOCYJIb(aTa HATPHSI PA3IMIHON KOHIICHTPAIMU U TeMIepaTypbl. Mosenb
KMIISIILEro ciosi. Pa3noxkeHue nepokcuaa BOAOPoa ¢ MOMOIIBI0 HEOPraHMYECKUX KaTallu3aTopoB
(couteit jxene3a, MOAMIA KaJIKs) U IPUPOJHBIX 00BEKTOB, COAEPIKAIIMX KaTaja3y (CbIpoe MsCO,
KapTodens).

[Ipocrelinme OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUH: B3aUMOJAEHCTBUE LIMHKA C COJISTHOM
KHCIIOTOM 1 kenesa ¢ cynbdarom meau(ll). Mogens anektponusépa. Moaensb 3IeKTpoInu3HON
BaHHBI JJIs [IOJIyYEHUsI ATFOMUHMUS.

Jlabopamopnwie onvimui. IIpoBenenne peakunii, MAyIIKX 10 KOHIIA, IO NTpaBuily beproie.
Pa3noxxenne nepokcua BOJOpOa ¢ IOMOIIBIO THOKCUA MApTraHLa.

Cwmenienue paBHoBecus B cucteMe Fe3+ + 3CNS— « Fe(CNS)3. McnblTaHne HHAUKaTOpaMu
Cpezbl pacTBOPOB COJIeH pa3NMYHbIX TUIIOB. B3anmoneiicTBue pactBopa cynbdara meau(Il) c
KEJIe30M U TUAPOKCHIOM HATpHsl.

Ilpakmuueckasa paboma. Penienre SKCIEPUMEHTAIBHBIX 33714 110 TeME « XUMUYECKast PEaKIIHs.
Tema III. BemecTBa u ux cBoiicrea (9 yac)

Meranabl. O61mue ¢pusndeckue cBoiicTBa MetamuioB. Kinaccudukamus MeTamioB B TEXHUKE U
xumMud. O0IIMe XUMAYECKHE CBOMCTBA METAJIJIOB. Y CJIIOBUSI B3aUMO/ICHCTBUS METAJIJIOB C
pacTBOpaMu KHCIIOT U cojed. MetamnoTepmus.

Hemertanabl. biaropoanbie rasel. Hemeraminsl kak okucinurend. Hemeramisl kak
BOCCTAHOBUTENH. Psij1 a5ieKTpooTpuiarenbHOCTH. MIHEpTHBIE Miti O6J1aropo/IHbIE Ta3kbl.

Kuciaornl HEOPraHu4eCKMe U OpraHunvdeCKue. KucnoTsl ¢ Touku 3pCHUA ATOMHO-



MOJIEKYJISIPHOTO yueHUs. KHUCIIOTBI ¢ TOUKYU 3peHHs TEOPUU AIIEKTPOIUTHUYECKON AUCCOIUAIIIH.
Kucnotsl ¢ Touku 3peHus mpoToHHOU Teopun. OOIIMe XUMHIECKHE CBOMCTBA KUCIIOT.
Krnaccudukanus kucnor.

OcHoBaHus HCOPIraHuIe€CKUE U OPraHuvICCKHUeE. OcCHOBaHUS C TOUYKH 3pCHUMA

ATOMHO-MOJIEKYJISIpHOTO yueHHsl. OCHOBaHUSI C TOYKU 3PEHHUS TEOPHUH IEKTPOIUTHUECKOM
muccoranuu. OCHOBaHHS C TOYKU 3PEHHsI MPOTOHHOM Teopuu. OOIIMEe XUMUYECKHE CBOMCTBA
ocHoBaHui. Knaccudukaius ocHOBaHUM.

AMdoTepHbIe coeIMHEHHs] HEOPraHuYecKue U opranuyeckue. AmMporepHble

OKCHJIBI ¥ TUAPOKCU B [Tomydenue u cBolicTBa aM()OTEPHBIX HEOPTAHUYECKUX COCTUHEHUH.
AMHUHOKHCIOTHL — aM(pOTEpHbIE OPraHUYECKUE COCTUHECHHUS.

IlenTuap! ¥ IeNTHAHAS CBA3b.

Coun. Knaccuduxarus coneit. JKEcTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

[Tepexon kapOoHarta B rusipokapboHat u oopaTHo. OOIIMEe XUMHUYECKUE CBONCTBA COJICH.
Jemoncmpayuu. Koiekuus meramioB. Koiekus HeMeTauioB.

B3aunmopeiicTBre KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO. BCIbIIKa TEPMUTHON CMECH.
Bcenpika uépHoro nopoxa. BelTecHeHHE raJloreHOB U3 UX PacTBOPOB APYTMMH I'aJIOT€HAMH.
B3aumoneiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KMCIOTHI M aMMHUaKa («JIbIM
6e3 orus»). [lonydyenue aMmuaka v u3ydeHue ero cBoucTB. [lomyuenue amporepHOro ruipokcua
U U3ydeHue ero cBoucTB. [lonyyenune »kE€CTKOM BOJBI U yCTpaHEHUE €€ )KECTKOCTH.

ﬂaﬁopamopnbte onbimol. HOJ'Iy"IeHI/IC HEPACTBOPUMOTO TMAPOKCHAA U €TO B3aHMOJCHCTBHUE C
kucioro. Mccnegopanue KOHIOCHTPUPOBAHHBIX paCTBOPOB COJISTHOM U YKCYCHOﬁ KHCIIOT
KaleJIbHBIM METOJIOM IIPpHU UX paB6aBJ’IeHI/II/I BOJOM.

Paznuunble ciiyyau B3aMMOJIEHCTBHS pACTBOPOB COJIEH aTFOMUHMS CO WIENOYBIO.
YcrpaneHue ECTKOCTH BOBI.

Ilpakmuueckasa paboma. Penienre SKCIepUMEHTAIBHBIX 3a71a4 110 TeMe «BerecTBa u ux
CBOWCTBaY.

Tema IV. Xumus u coBpemMeHHoe 001ecTBO (4 yac)
Xumuyeckasi TexnoJiorusi. [I[pon3BoacTBO aMMHAaKa U MeTaHOJIa. XUMUYECKas

TEXHOJIOTHsl. XMMUYECKHUE IIPOLIECCHI, JIEXKAIIUE B OCHOBE IIPOU3BOICTBA aMMHUAKa U METAHOJIA.
XapakTepucTuka 3TUX npoueccos. O01re HayyHble TPUHIIMITBI XUMUYECKOTO MTPOU3BOJICTBA.

XuMu4yeckasi rpAMOTHOCTh KAK KOMIIOHEHT 0011ell KyJbTYpPbI YeJI0BeKa.

MapKI/IpOBKa YIAaKOBOYHBIX MATCPHUAJTIOB, SJICKTPOHUKHU U OBITOBOM TCXHHUKHU, SKOJIOTUYHOT'O
TOBAapa, MIPOAYKTOB IIUTAHUSA, OTUKCTOK I10 YXOOY 34 OJIEeXKOOM.

Hemoncmpayuu. Monenb NpOMBIIUIEHHON YCTAaHOBKH IOIYYEHHs CEPHON KUCIOThL. Monenb
KOJIOHHBI CUHTE3a aMMuaka. BuyieopparMeHTs! 1 ciaifibl O CTENEeHH SKOJIOTNYECKON YUCTOTHI
TOBapa.



Jlabopamopnsie onvimot. V13yyeHrie MapKupOBOK Pa3IMUHbIX BUOB MPOMBIIIICHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 10 XUMHUN

HA BA30OBOM YPOBHE CPEJHEI'O OBLIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiMBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHS O0YYArOITUMUCS MPOTPaMM
cpeaHero ooduiero 0opazoBaHus (JINYHOCTHBIM, METAPEMETHBIM U NpeAMETHBIM). HayuHo-
METOJIMYECKOM OCHOBOH JJIsl pa3pabOTKU IJIAHUPYEMbIX PE3YJIbTaTOB OCBOSHUS MPOTrpaMm
cpenHero odmiero o0pa3oBaHUs SBISETCS CUCTEMHO-AEATEILHOCTHBINA MOAXO/.

B cooTBeTcTBHU C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JTUUHOCTHBIX PE3YJIbTaTOB
OCBOCHHUS IpeaMeTa « XUMUs» Ha YpPOBHE CpeHero o0uiero 00pa3oBaHus BBIACICHBI CIEIyIOIINE
COCTaBJISIONIME: OCO3HAHUE 00YYAIOIIMMHUCS POCCUNCKON TPaXk1aHCKON UIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHNIO; HATMYME MOTHBAIIUH K
00y4eHHI0; LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCSKICHUIN TUYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPHYECKUX TPAIUINK 0a30BOM HAYKH XUMHUHU; TOTOBHOCTh H
CIOCOOHOCTH 00YUaIONINXCs PYKOBOACTBOBATHCS B CBOCH JI€ATEIHHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKaMHU, IIPUCYIIUMH LIEIOCTHON CHCTEME XUMUYECKOTO 0Opa30BaHHUS;
HaJIM4Yue TMPaBOCO3HAHUS SKOJOTUYECKON KYIbTYPhI M CIIOCOOHOCTH CTaBUThH IIEJIU U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS MPeAMETa « XUMHUSD JOCTUTAIOTCS B €IUHCTBE YUeOHOH U
BOCIIUTATEILHOMN JIEATEIIEHOCTH B COOTBETCTBHH C TYMaHUCTHYECKHMH, COITUOKYIIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U HUJ€allaMU POCCUIICKOTO IPaskJaHCKOTO O0IIeCTBa,
MPHUHATHIMU B OOIIECTBE HOPMAMH U MPaBUIJIAMH MTOBEICHHS, CIOCOOCTBYIOIIMMH ITPOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYAIOIIHUXCSI.
JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUSD» OTPaXKatoT CHOPMHUPOBAHHOCTD OIIBITA
MO3HABATEIBHON M MPAKTUYECKON JESATEIbHOCTH 00YYAIOIIUXCS 10 PeaTnu3aluy IPUHATHIX B
o01IecTBE LIEHHOCTEW, B TOM YHCJie B 4acTu: 1) rpaIaHCKOro BOCIMTAHMS: OCO3HAHUS
00y4aroIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHUSI K 3aKOHY U
MIPABOTIOPSIIKY; TIPEICTABICHUS O COIMAILHBIX HOPMaX U MPaBUJIaX MEKIUIHOCTHBIX OTHOIICHUH
B KOJIJIGKTHBE;

TOTOBHOCTH K COBMECTHOHM TBOPUYECKOM JEATEIBHOCTH MPU CO3JJAHUN Y4eOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUYECKIX SKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JPYTHX TIPH
aHallM3e pa3INYHbIX BUJOB YUeOHOU NeSTEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIUTAHUS: IICHHOCTHOTO OTHOIIIEHUS K HCTOPHUECKOMY W HAYYHOMY
HACJIETUIO0 OTEUECTBEHHOW XMMHHM;, YBAKEHHsI K POIIECCY TBOPUECTBA B 0OJIACTH TEOPUU U
MPAKTUYECKOTO TIPUMEHEHHUST XUMHUH, OCO3HAHHS TOTO, YTO JOCTIIKEHHS HAYKH €CTh Pe3yJIbTaT
JUTUTETHHBIX HAOTIOACHUN, KPOTIOTIUBBIX SKCIIEPUMEHTATBHBIX TTOUCKOB, TIOCTOSIHHOTO TPyAa
YUEHBIX U IPAKTUKOB; MHTEPECA U MTO3HABATEIHHBIX MOTHBOB B MTOJYYSHHH U TTOCIIEAYIONIEM
aHajM3e MHQOPMAIMH O MEePEJOBBIX JOCTHKEHHUSIX COBPEMEHHOW 0T€UeCTBEHHON XUMHUH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHNUS: HPABCTBEHHOTO CO3HAHUS, STHIECKOTO
MOBE/ICHUS;CTIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBECHHE U MOCTYIIKM CBOMX TOBAPHIIEH ¢ MO3ULIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ITHX TOCTYIIKOB;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbSI: IOHUMAHUS IEHHOCTEH 310pOBOTO M 6€3011acCHOTO
o0pa3a Ku3HH, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY H
NICUXUYECKOMY 3/J0POBBIO;COOIIOICHUS MTPAaBUII OE30MIaCHOT0 OOpAaIlleHHs ¢ BEIIeCTBAaMU B OBITY,
TTOBCETHEBHOH JKU3HU U B TPYIOBOH JIEATEIIEHOCTH; IIOHMMAHUS IICHHOCTH TTPaBHIT
WH/IMBUYaJTbHOTO U KOJUIEKTUBHOTO 0€3011acCHOTO MOBEJCHUS B CUTYAIMSIX, YTPOXKAIOIIUX
3IIOPOBBIO 1 )KU3HH JIFOJICH; OCO3HAHUS TIOCIICACTBAN M HENMPUSATHUS BPEIHBIX TIPUBBIUEK



(yrmoTpebiieHus aaKoroisi, HAPKOTUKOB, KypeHUs);

5) TpyaoBoro BocnuTaHus: KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4eOHO-UCCIIEI0BATEIbCKON
JeSITeNIbHOCTH, OOILIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH; YCTAHOBKU
Ha aKTUBHOE Y4YacCTHE B PEIICHUU NMPAKTUUECKUX 3a/1a4 COLIMAIbHOM HAMPABIEHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuii pa3muyHoro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI IPEMETHBIX 3HAaHUU 110 XUMUU; YBAXKEHUA K TPYAY, JIOIIM TpyJa U pe3yJibTaTam
TPYJIOBOH JESTEIIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAIHHOU TPACKTOPUHI
oOpa3zoBanusi, Oynyiel npodeccuu 1 peain3aiuu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB C yUYETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB U IOTPEOHOCTEH 00111eCTBA;6)
IKOJIOTNYECKOr0 BOCIIMTAHMSA: SKOJIOTHYECKH LIEI1ecO00pa3HOro OTHOLIEHUS K IPUPOJIE, KaK
WMCTOYHUKY CYIICCTBOBAHHUS KU3HU Ha 3eMIIe; MOHUMAaHWUS TI100IbHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U
COILIMATILHOU CPEJIbl; OCO3HAHMS HEOOXOUMOCTH HCITOJIb30BAHUS JOCTHKEHUH XUMHUH JIJIS
peuieHus: BOIPOCOB PallMOHAIIBHOTO IPUPOION0JIb30BAHUS; AKTUBHOTO HENIPUATHUS JCHCTBUN,
MIPUHOCSIINX BPEJ OKPYKAIOIIEH MPUPOIHOMN Cpejie, YMEHHS TPOTrHO3UPOBATh HEOIArONPUSTHBIC
9KOJIOTMYECKHE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U NPEIOTBPAILATh UX; HATUYHS
Pa3BUTOr0 3KOJIOTMYECKOT0 MBIIIIEHUS, IKOJIOTHYECKON KYJIbTYpPhl, ONBITA J1EATEIbHOCTH
9KOJIOTUYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCSI MU B IO3HABATEIIHHOM,
KOMMYHHKATUBHOM U COLIMATILHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO POTHUBOCTOSTh
UJICOJIOTUU XeMO(poOrH; 7) HEHHOCTH HAYYHOT0 MO3HAHUSA: C(HOPMUPOBAHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN
MIPAKTUKW; TOHUMAHHUS CIIEITU(PUKNA XUMHUH KaK HAYKH, OCO3HAHUS € poyid B (DOPMHUPOBAHHH
paIMOHAIBLHOTO HAYYHOTO MBIIIICHUS, CO3/ITaHUU IIEIOCTHOTO MPECTaBICHUs 00 OKpYkKaroIeM
MHpE KaK O €MHCTBE MPUPOJIbI M YEJIOBEKA, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHrny mpobiieM COXpPaHEeHUS MIPUPOJIHOTO paBHOBECHS; YOCKAEHHOCTH B 0CO00M 3HAUMMOCTH
XUMUU ISl COBPEMEHHOM ITUBUJIM3AINH: B €€ TYMAaHUCTUUECKOW HAMPaBICHHOCTH M BaXKHOU POJIU
B CO3JaHUH HOBOW 0a3bl MaTepPHAILHON KYJIbTYPBhI, PEHICHUH IT00ABHBIX TPOOJIEM YCTONYUBOTO
pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOM U AKOJIOTHYECKOU
0€30MMacHOCTH, B Pa3BUTUU MEIULIMHBI, 00€CIIEYCeHUH YCIOBUI YCIEIIHOTO TPYAa U IKOJIOTUYECKU
KOMQOPTHOM XKH3HU KAXKJIOTO WiIeHa 00IeCTBa; €CTECTBEHHO-HAYUYHON TPaMOTHOCTH: TTIOHUMaHUS
CYIITHOCTH METOJIOB IMMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
HCII0JIb30BATh

MoJTy4aeMble 3HAHUSI JIJIsl aHATTN3a U OOBSICHEHUS SBIICHUHN OKPY>KAIOIIEro MUPA U TPOUCXOISIINX
B HEM M3MEHEHU, YMEHUS JIeNIaTh 000OCHOBAHHBIC 3aKIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB U
HMMEIOIIUXCS TAaHHBIX C LETbI0 OTYyYeHUs JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEILHO
WCIIOJIh30BaTh XUMUYECKUE 3HAHUS JJIs PEIICHUsI TPOOJIeM B pealibHBIX )KU3HEHHBIX CUTYyaIUsX;
MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AeSITENIbHOCTH; TOTOBHOCTU U CIIOCOOHOCTH K
HETPEPHIBHOMY 00pPa30BaHHIO U CAMOOOPA30BaHUIO, K aKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUH 110
XUMHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMU; HHTEPECa K OCOOCHHOCTSAM TpyJa B
paznmuuHbIX chepax mpodhecCuoHaTbHOMN NeITeTbHOCTH.

METANPE/IMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS Y4eOHOT0 IpeameTa « XUMUs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus BKIIIOYAIOT: 3HAYUMBIE I (HOPMHUPOBAHHSI MUPOBO33PEHHSI 00YUArOIINXCS
MEXIUCITUTITHHAPHBIC (MEXIIPEIMETHBIC) OOIIEHAYYHbIE TTOHSATHUS, OTPAXKAIOIINE I[EJTOCTHOCTh
HAy4YHOUM KapTUHBI MUpa U CMIEIU(PUKY METOJOB MMO3HAHUS, HCIIOIh3yEMbIX B €CTECTBEHHBIX
HayKkax (MaTepusi, BEIIECTBO, SHEPTHsI, SIBJICHHUE, MPOIIECC, CHCTEMA, HAYYHBIN (aKT, MPUHITHUI,
TUIO0TE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HA0II0IeHNE, H3MEPEHNE,
AKCTIIEPUMEHT U JIPYTHE);yHUBEPCAIbHBIC yUeOHbBIE TeUCTBUS (TT03HABATEIBHEIE,
KOMMYHHKATHUBHBIC, PETYISTUBHBIE), o0ecieunBaronire GopMupoBanrue (yHKIIMOHATHEHOM
IPaMOTHOCTH U COI[MAJIbHOM KOMITETEHIIUU 00y4aroUINXCs; CIOCOOHOCTh 00yUarOLUXCs
WCII0JIb30BaTh OCBOEHHBIE MEK/IMCLIUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE JCHCTBUSA B MIO3HABATEIHLHOM M COIMATILHOM MPAKTHKE.



MertanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAICHHE YHUBEPCATbHBIMH YU€OHBIMU
[103HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU 1€ CTBUSMHU.

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEAbHBIMH JCHCTBUSIMU:

1) 6a30Bble JJOrMYecKHue AeHCTBUA: CAMOCTOSATEIEHO (DOPMYITUPOBATh U aKTYaIU3UPOBATH
pobJIeMy, BCECTOPOHHE €€ paccMaTpUBaTh; ONPEAEIATh LN AeATEIbHOCTH, 3a/1aBasi apaMeTphbl
U KPUTEPUHU UX JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIbHOCTU C IIOCTABICHHBIMU LIEJSIMU;
HCII0JIb30BaTh IIPU OCBOCHUHU 3HAHUU IIPUEMBI JIOTUYECKOTO MBIIIJICHHS — BBIACIATh XapaKTEPHbIE
IIPU3HAKU NOHSTUN U YCTaHABJIMBAaTh UX B3aUMOCBS3b,

UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS ATl OOBACHEHUS OTJCJIBHBIX (PAKTOB U SBJICHUIA;
BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBICHUSMU; CTPOUTH
JIOTUYECKHUE pacCyX AeHUsI (MHAYKTUBHbIE, IeyKTUBHbBIE, 10 aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBIICHUSX, (OPMYIUPOBATH BBIBOJIbI U
3aKJIFOUEHUS; IPUMEHSIThH B [IPOLIECCE MO3HAHMS, UCIIOIb3YEMBIE B XMMHM CHMBOJIMUECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOEIIbHbIEC IIPEICTABICHHUS — XUMUYECKUI 3HAK (CHMBOII)
JJIEMEHTa, XUMHUYECKasi (opMyIIa, ypaBHEHUE XUMHUECKOW PEAKIIUU — IIPU PEHICHUN YUeOHBIX
IIO3HABATEJIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BAHHBIE MOJCIIbHBIC TPEICTABICHUS IS
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIECTB U XUMUUYECKUX PEaKLUN.

2) 6a3oBbIe HccieI0BaTeIbCKHIE JeHCTBUSA: BIa1€Th OCHOBAMU METOJI0OB HAYYHOI'O TO3HAHUS
BEIIECTB M XMMUUYECKUX pPeakLuii;(hopMyIMpOBATh LENU U 33]]a4d UCCIIEI0OBAHNUS, UCII0JIb30BaTh
MIOCTaBJICHHBIE 1 CAMOCTOSITEIBHO C(POPMYIIMPOBAHHBIE BOIPOCH! B KAUECTBE HHCTPYMEHTA
MIO3HAHUS U OCHOBBI JUIs1 (POPMHUPOBAHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX
CY’KJCHMI; BJIaZIeTh HABBIKAMU CaMOCTOSITEJILHOTO INIAHUPOBAHUS U MPOBEICHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAOII0aTh 32 X010M IIPOLECCa, CAMOCTOSTENLHO
MIPOTHO3UPOBATH €r0 pe3yNbTar, (POPMYIHPOBATH 0OOOIIEHHUS 1 BEIBOIBI OTHOCUTEIIFHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS, COCTABISTH 000OCHOBAHHBIN OTUET O MPOJeTaHHON
paboTte; mproOpeTaTh ONBIT YYSHUIESCKON UCCIICOBATEIBLCKOM U MMPOSKTHOM eATEIHbHOCTH,
IPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIICHUS
MPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMUHbIX METOOB [103HAHUS.

3) padorta ¢ mH(popManmeii: OpUCHTHPOBATHCS B PA3JIMYHBIX UCTOUHUKAX HH(OpMALUU (Hay4HO-
MOMyJIsipHAas JUTEpaTypa XUMUYECKOTO CO/IEP KaHMsI, CIIPaBOYHBIE TOCOOUSI, pECYPCHI
WuTepHera), aHaIn3upoBaTh MH(POPMAIMIO pa3IMYHBIX BUJOB U GOPM MPEICTABICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(bopMyaHpOBAaTh 3aIPOCH] M MPUMEHATH pa3IMYHbIE METO/IbI IPU MIOUCKE U 0TOOpe MH(OpMAIIHH,
HE0OX0IUMOM sl BHIITOJTHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOrO THIA; TPUOOPETATh ONbIT
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHHA U pPa3IMYHBIX TOMCKOBBIX
CHCTEM; CaMOCTOSTEIbHO BbIOUPATh ONTUMANIbHYIO (POpMY MpeACTaBlIeHUs HH(POPMALIUH (CXEMBI,
rpaduKy, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U APYTHE); UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE
CpeacTBa Mpu paboTe ¢ XUMUYECKON HH(pOpMaLMel: TPUMEHSTh MeXIpeIMETHbIE (PpU3nUYecKue U
MaTeMaTHYeCKHe) 3HaKH U CUMBOJIBI, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKJIATYPY; UCIIOJIb30BaTh U
peo0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OByajgeHne yHMBepCAJIbHBIMA KOMMYHHKATHBHBIMH JAeHCTBUAIMM: 337aBaTh BOIIPOCHI 110
CYILECTBY 00CY>K/1a€MOM TeMbI B X0J1€ AMAJIOTa /UM JUCKYCCUU, BHICKA3bIBaTh UJIEH,
(bopMyIHpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOH 3a/1auu;
BBICTYIIATh C MPE3EHTAUEN pe3yIbTaTOB O3HABATENbHOM 1€ATEIbHOCTH, TOJIYYEHHbIX
CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMHU ITPU BBIIIOJHEHUH XUMUYECKOTO
AKCIIEPUMEHTA, IPAKTHUECKON pabOThI 10 MCCIEA0BAHNIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuy yueOHOro npoekTa 1 GopMyIupoBaTh BEIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX
HCCTIE0OBAHUH MyTEM COTJIACOBAHMSI TIO3UITUH B X0/1e 00CYX ICHHUS 1 OOMEHAa MHCHHSIMHU.
OgByajeHne YHHBEPCAJIBHBIMHU PeryJsiTHBHBIMY 1eCTBUAMM: CAMOCTOSITEIBHO IIAHUPOBATh
1 OCYIIECTBIISITH CBOIO MIO3HABATEIBHYIO I€ATEIbHOCTD, ONpeesss e€ e U 3a/1auH,
KOHTPOJIMPOBATh U 110 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MPeAaraeMblii aIrOpuTM
NeMCTBUM NMPH BBIMOJIHEHUN YUEOHBIX U UCCIIE0BATEIbCKUX 33/1a4, BBIOUpATh Haubosee

3¢ GEKTUBHBIN CIIOCOO WX PELICHHS ¢ YYETOM IMOJTyUeHHs] HOBBIX 3HAHUH O BEIIECTBAX U



XUMHYCCKUX PCAKIUAX; OCYHICCTBIATE CAMOKOHTPOJIb CBOCH JCATCIIBHOCTH HAa OCHOBE
caMoOaHalIn3a U1 CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAKAOT:
c(hOPMHUPOBAHHOCTH MPEACTABICHUI 0 XMMHUYECKON COCTABJISIONICH €CTECTBCHHO-HAYYHOM
KapTHUHBI MUPA, POJIM XUMUU B ITIO3HAHUU SIBJICHUI

MIPUPOJIBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl TUYHOCTH, €€ (yHKIIMOHATHLHOM
IrPaMOTHOCTH, HEOOXOIUMOI1 JIJIs1 pelieHHsl MPAKTUYECKUX 3a]1a4 U HKOJIOTMYeCKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3JI0POBBIO U PUPOIAHOMN CPEe; BIAJEHUE CUCTEMON XUMUYECKUX 3HAHUN,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraloINe MOHATHS (XMMHUYECKU AIE€MEHT, aTOM, 3JIEKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, AIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKas! CBSI3b,
CTpyKTypHas ¢hopmyna (pa3BEpHyTasi U COKpaIEHHAas ), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM,
YTJIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, PaaKal, U30MEpHs, U30MEPbI, TOMOJIOTHYECKHIA
P, TOMOJIOTH, YTJIIEBOIOPOAbI, KUCIOPO U a30TCOEPKaINe COEAUHEHNS, MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJICKYJISIPHBIE COSIMHEHNS); TECOPUH U 3aKOHBI (TEOpHUs CTPOCHUS
opranuueckux emectB A. M. byTiiepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH A3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHMS, JIEKAITUE B OCHOBE IOHUMAHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBIICHHM, (PaKTOJIOTHUECKUE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH U 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JeSITeTbHOCTH YeJI0BEKa; CHOPMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTepHbIC
MIPU3HAKY NOHATHUH, YCTaHABIMBATh UX B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHUS
IIPY OIIMCAHUM COCTaBa, CTPOEHUS U MPEBPAILEHUN OPraHUYECKUX COEAMHEHUN;
c(hOpPMUPOBAHHOCTh YMEHUH HCIOIB30BATh XUMUUECKYIO CHUMBOJIMKY ISl COCTAaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH ) (HOpMyJT OpraHMUECKUX BEIIECTB U
YpaBHEHUN XUMUYECKUX PEaKIUi, U3rOTABINBATh MOJIETTU MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS
WUTIOCTPAIMK UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;CPOPMUPOBAHHOCTh YMEHUM
yCTaHaBJIMBATh MIPUHAJJICKHOCTh U3YUYEHHBIX OPraHUYECKHUX BEIIECTB M0 UX COCTaBY U CTPOEHUIO
K OIpeNeNIEHHOMY KJIacCy/TpyIle COeqUHEHHH (YTIeBOI0PO/Ibl, KUCIOPOA U a30TCOAEpIKaIIHe
COEIMHEHUS], BHICOKOMOJIEKYJISIPHbIE COEIMHEHMS] ), 1aBaTh UM Ha3BaHUs 110 CUCTEMAaTHUECKOM
nomenkiiatype (IUPAC), a Takxe npuBOIUTH TPUBUATIBHBIC HA3BAHUSI OTICIIBHBIX OPTaHUYECKUX
BEIIECTB (ITUJICH, IPOMIIIEH, alleTUIIEH, STUICHIJIUKOIb, TIUIEepUH, GpeHomn, GopManbaerus,
aleTanbJeru/l, MypaBbiHasi KUCJIOTA, YKCyCHAasl KUCIIOTa, OJIEMHOBAs KUCJIOTa, CTeapUHOBas
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmal, eJUTI0JI03a, TTUIHH); COPMUPOBAHHOCTh YMEHUS
OTpeAEIATh BUIbl XMMUUECKOM CBSI3U B OPraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE);
c(hOpMHUPOBAHHOCTh YMEHUSI IPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHUS OPTaHMYECKHUX BEIIECTB A.
M. BytnepoBa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHMs Macchl BELIECTB; C(OPMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTAB, CTPOEHHE,
¢du3nuecKkre U XUMUYECKHE CBOMCTBA TUITMYHBIX IIPEICTaBUTENIEH PA3IMYHBIX KIacCOB
OpraHUYECKUX BELIECTB (METaH, 3TaH, 3TUJICH, POIUJIEH, alleTHIeH, OyTaaneH-1,3,
MeTunOyTaaueH-1,3, 6eH30J1, METaHOII, ATAHOJ, THUJICHTJIUKOJb, MIULEPHH, (DEHOJI, alleTaabAeTusI,
MypaBbUHAs U YKCYCHasl KUCJIOTHI, TII0KO03a, KpaxMall, IeJUTI0JI03a, aMUHOYKCYCHAsl KMCIIOTa),
WJUTIOCTPUPOBATH TEHETUUECKYIO CBSI3b MKy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIINUX
XUMHYECKHUX PEaKIHii C UCTIOIb30BAaHUEM CTPYKTYPHBIX POpMYIT;CHOPMUPOBAHHOCTH YMEHUS
XapaKkTepu30BaTh UICTOYHUKH YIJIEBOAOPOTHOTO ChIpbs (HEPTH, MPUPOAHBIHN Ta3, yTroJb), ClIOCOObI
UX NepepadoTKU U MPaKTHUECKOe MPUMEHEHHE MPOIyKTOB NepepadoTKU; CPOPMUPOBAHHOCTh
YMEHHI MPOBOJUTH BBIYUCIICHUS IO XUMHUYECKUM ypaBHEHUAM (Macchl, 00bEMa, KOIMYECTBA
MCXOJ/IHOTO BEIIECTBA MJIU MPOIYKTa PEaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOTO
13 UCXOJHBIX BEIIECTB WM MPOYKTOB peaklnu); cOpMUPOBAHHOCTh YMEHHM BIIaZIeTh CHCTEMOM
3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO MO3HAHUS, UCTIONb3YEMBIX B XUMUU TIPU U3YUCHUH



BEIIECTB U XMMHUYECKHX SBJICHUM (HaOI0IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE),
HCIMOJIb30BAaTh CUCTEMHbBIE XUMHYECKHUE 3HAHUS ISl IPUHATHS PEILIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM; c(hOPMUPOBAHHOCTH
YMEHUH coOII0AaTh MpaBuiIa NOJIb30BAHUS XUMUYECKOH MOCYA0H 1 1a00paToOpHBIM
o0opyi0BaHUEM, a TaK)Ke IPaBUiia OOPAIEHHS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLUAMU
T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIMBITOB; C(HOPMUPOBAHHOCTh YMEHUH INIAHUPOBATH
Y BBIMOJIHATh XUMUYECKHUH SKCTIIEpUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEILIECTB MPU
HarpeBaHuM, MOJIy4CHHUE dTUIICHA U U3YYCHUE €TI0 CBOMCTB, KAYECTBEHHbBIC PEAKLIUU
OpPraHMYECKUX BEILECTB, JICHaTypalus OeIKOB IIPU HarpEeBaHUH, [IBETHbIC pEaKIIMU OEJIKOB) B
COOTBETCTBHUH C IPAaBUIAMU TEXHUKH 0€30MMaCHOCTH MPH 0OpaIlleHUH C BEIIECTBAMU U
1abopaToOpHBIM 000PYIOBAHUEM, NIPEACTABIATEH PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B
¢dbopme 3anucu ypaBHEHUI COOTBETCTBYIOIIMX PEAKINA U (POPMYITMPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTAaTOB;CPOPMUPOBAHHOCTh YMEHUM KPUTUYECKU aHATTU3UPOBATH XMUMHUECKYIO
nH(OPMAIIHIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpPeICTBA MAacCCOBOM HH(pOpMAIIHH,
WuTepHer u apyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIa SKOJIOTHYECKH LIEIeCO00pa3HOro MOBECHHS B
OBITY U TPYAOBOH JEATEIHHOCTH B IIENIIX COXPAaHEHUSI CBOETO 3/I0POBbS U OKpPYKArOIIeH
MIPUPOJIHOM CpeJibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBUS HA )KMBBIE OPTaHU3MbI OIPEACIIEHHBIX
OpraHMYECKUX BEILECTB, HOHUMas cMblch nokaszatens [1JIK, noscHATh Ha npuMepax crocoObl
YMEHBLIEHUS U MIPEIOTBPAICHUS UX BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa; IS
00yYaromuxcs ¢ OrpaHMYEHHBIMI BO3MOKHOCTSIMH 3I0POBBSI: YMEHHE TPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUI; 1JI CIENBIX U
CIa0OBUASIINX 00YUYAIOMIUXCS: YMEHUE HCIIOJIb30BATh PENbe(hHO-TOUCUHYIO CUCTEMY
obo3Hauenuii JI. bpaiins mist 3anucu XuMudeckux GopMmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUsD» OTPaXKaroT:
c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOH COCTABJISIONICH €CTCCTBCHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBIICHUI MPUPOIBI, B GOPMUPOBAHUN MBIIUICHUS U
KYJbTYpBI THYHOCTH, € (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHHUS
MPAKTUYECKHX 33/1a4 U IKOJIOTMUECKH 0OOCHOBAHHOT'O OTHOLLICHUS K CBOEMY 3/10POBBIO U
IIPUPOJHOM Cpelie; BIAJEHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOpasl BKIKOYAET:
OCHOBOIIOJIAraroINe NOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- SIEeKTpOHHbIE
opOUTaIM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIIPHBIH 00BEM, BAJIEGHTHOCTb,
3JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHHS], XUMUYECKas CBA3b (KOBaJICHTHAs, HOHHAS,
MeTaJlJIn4ecKasi, BOAOPO IHAs ), KpUCTaNInYecKas peréTka, TUIIbl XUMUYECKUX PEeaKIiii, pacTBop,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, DJIEKTPOJIMTHUYECKAs JUCCOLUALINS, OKUCIIUTEIb, BOCCTAHOBUTED,
CKOPOCTb XUMUYECKON PEAKINHN, XUMHUUECKOE PAaBHOBECHUE);TEOPUH U 3aKOHBI (TEOpus
JIEKTPOJUTUYECKON AUCCOLMALINY, ITIepuoardecKkuil 3akoH [I. 1. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U NMPEBPALLEHUS SHEPTUU [TPU XUMUYECKUX PEAKIIHIX),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH A3BbIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIUE B OCHOBE
MMOHUMAaHUSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUM, (DaKTOIOrMUecKrue CBEACHUS O
CBOMCTBAX, COCTaBE, MOJIYYEHUHU 1 O€30M1aCHOM HCII0JIb30BaHUH BaXKHEUIIINX HEOPTaHUYECKUX
BELIECTB B OBITY U MPAKTUYECKOM JIeATEIHHOCTH YEIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTepHbIe IPU3HAKU TIOHATUH, YCTAaHABIUBATD UX
B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS IPY OMTMCAHUU HEOPTaHUYECKUX
BEIIECTB M UX MpeBpalleHuil; copMHUpPOBAaHHOCTh YMEHHUN UCTIONB30BAaTh XUMHUECKYIO
CUMBOJIMKY JJIsl COCTaBJICHUS (pOPMYJI BEIIECTB U YPAaBHEHUH XUMUYECKUX PEaKIui,
cucremarnyeckyro HoMeHknatypy (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIBHBIX
HEOpPraHMYECKUX BelecTB (YrapHblil ra3, yriaeKuciblil ra3, aMMuak, raimeéHasi U3BeCTh, HeraléHas
U3BECTh, MUTHEBAsI COJIA, MUPUT U JIpyTHe);cPOPMUPOBAHHOCTh YMEHHM ONpeensTh BaIeHTHOCTh
U CTEIEHb OKHUCIICHNS XUMUYECKHX JJIEMEHTOB B COCIMHEHUSIX Pa3JIUYHOTO COCTaBa, BUJT
XMUMUYECKOH CBSI3U (KOBAJIEHTHAsI, MOHHAs!, METaJUIMYeCKasi, BOJIOPOIHAS) B COSAMHEHUSX, THIT
KPUCTAIJINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHAas1, MOJIEKYJIIpHasi, HOHHas,
MeTaJUInYecKas), XapakTep CpeIbl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COSTMHEHMI;



c(OpPMUPOBAHHOCTh YMEHUH YCTaHABINBATH PUHAAIEKHOCTh HEOPTaHUYECKUX BEUIECTB 10 UX
COCTaBY K OIpeNIeIEHHOMY KJIACCy/TpyIIe COeAMHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);
c(OPMHPOBAHHOCTH YMEHUH PacKphIBaTh CMBICI IEPUOIUIECKOTO 3aKoHa /.

W. MenneneeBa U JeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLIYIO0, OObSICHUTENBbHYIO U
MPOTHOCTUYECKYIO (D)YHKIHU; CHOPMHUPOBAHHOCTH YMEHHH XapaKTepU30BaTh AIEKTPOHHOE
CTPOEHHE aTOMOB XMMHYECKHUX 3JIEMEHTOB 1—4 nepnonoB [lepnoanueckoil cucTeMbl XUMUYECKUX
anemeHToB /. V1. MenaeneeBa, NCHONb3Ys MOHATHUS «S-, P-, d- SIEKTPOHHBIE OpOUTAIII,
«9HEPreTu4ecKre ypoBHU», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COEJMHEHMH 110 nepuojam u rpymnmnam llepnoanueckoil cucteMbl XUMHUYECKUX
anemenToB /l. .

Menpeneesa; chOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIIHNE XUMUICCKUE
CBOMCTBA HEOPraHUYECKHUX BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIATh CYIIECTBOBAHUE
TFEHETUYECKOM CBSI3U MEX]ly HEOPraHM4YECKMMHM BELLIECTBAMU C IIOMOIIBIO YPaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHil; CPOPMUPOBAHHOCTh YMEHHUSI KJIaCCU(PUIIUPOBATH
XUMHUYECKHUE PEAKIMH 110 Pa3INYHbIM IIPU3HAKaM (YUCIIy U COCTaBY PEarupyroluX BELIECTB,
TerioBoMy 3 (PeKTy peakiny, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, OOPaTUMOCTH
peaKiuu, y4acTHIO KaTalu3aropa); chOpMUPOBAHHOCTh YMEHHUI COCTABIATh YPaBHEHUS PeaKIuil
Pa3IMYHbIX TUIIOB, [TOJIHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKIIM HOHHOIO OOMEHA, YUUThIBas
YCIIOBHUSI, IPY KOTOPBIX 3TU PEAKLMH UIYT 10 KOHLA;

c(OPMHPOBAHHOCTH YMEHUH MTPOBOANTH PEAKIIMH, TIOATBEPKIAIOIINE KAUeCTBEHHBII COCTaB
Pa3IMYHBIX HEOPraHUYECKHUX BEILECTB, PACIIO3HABATH OINBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpaxX HEOPraHMYECKUX BEIIECTB; C(HOPMUPOBAHHOCTh YMEHUN PACKPHIBATh
CYIIHOCTb OKHUCIIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIIMI IOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peakluil; cOPMHUPOBAHHOCTh YMEHUMN OOBIICHITH 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU PEaKIMH OT Pa3uYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO
paBHOBECHsI B 3aBUCIMOCTH OT BHeIHero Bo3aeicTBus (mpunnun Jlelllatense);
c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUECKHE MTPOIIECCHI, JIEKAIIHNE B OCHOBE
IIPOMBIILIJIEHHOT'O MTOJIy4YEHUsI CEPHOM KUCIIOThI, aMMHaKa, a TAaKke CPOPMUPOBAHHOCTD
NPeJCTaBIeHUN 00 OOIMX HAYYHBIX MPUHIUIAX U HKOJOTHYECKUX MPOOIeMaxX XUMHUECKOTO
MIPOU3BOJICTBA; CHOPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCIIEHUS C UCIIOIb30BAaHUEM MTOHATHS
«MaccoBasi 10JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOILIEHHUH Ia30B MPU XUMUYECKUX
peaxuusax, Macchl BEIECTBA WM 00BbEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce Uiu
00BbEMY OIHOTO M3 YUAaCTBYIOLIMX B pEeaKIMH BELIECTB, TEIIOBOro 3 (eKTa peakii Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU; C(HOPMUPOBAHHOCTh
yMEHU# coOIoaTh NpaBuiIa NOJIb30BaHU XUMHUUECKOH Mocy0i 1 1a00paTOpHBIM
00opy/10BaHUEM, a TaK)Ke MPaBUiIa OOPALEHHS C BELIECTBAMH B COOTBETCTBUM C HHCTPYKLUSMU
IO BBIMOJIHEHUIO JJAOOPAaTOPHBIX XMMUYECKHX ONBITOB; C(HOPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh
1 BBIMOJIHATh XUMUYECKHUM dKCIIEPUMEHT (pa3i0kKeHHe MePOKCHIa BOJOPOa B IPUCYTCTBUN
KaTaJau3aTopa, OIpeIelIeHUE CPEllbl pACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIEHOTO
MHMKATOpa, BIUSHUE PA3INYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKOM peaKkiuu, peakluu
MOHHOTO 00MEeHa, KaYeCTBEHHBIE PEakIluu Ha cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHS, pellIeHUE SKCIIepUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metasuib» u «Hemeramibi») B
COOTBETCTBHUH C MPAaBUIAMU TEXHUKH 0€30MaCHOCTH MPH 0OpaIlleHNH ¢ BEIECTBAMU U
71a60paTOpHBIM 000PYIOBAaHUEM, NTPEACTABIATH PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B
¢dbopmMe 3anucu ypaBHEHUI COOTBETCTBYIOIIMX PEAKIMii U (OPMYIMPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTAaTOB; CPOPMUPOBAHHOCTh YMEHUM KPUTHUECKH aHATTU3UPOBATH XUMHUECKYIO
uH(OpMaIHIO, TTOTYYaeMYIO U3 pa3HbIX HCTOYHUKOB (CpesICTBAa MAaCCOBOM KOMMYHHUKAIIUH,
WnuTepHer u 1pyrux);

c(OPMHPOBAHHOCTH YMEHUH COOII01aTh MPaBHIIa SKOJIOTHYECKH 11e1eC000pa3HOro MOBEACHHS B
OBITY U TPYAOBOH JEATEIHLHOCTH B IIEJIIX COXPAaHEHUS CBOETO 3/10POBbsSI U OKPYXKaroIIen
IIPUPOIHON Cpefbl, OCO3HABAThH ONTACHOCTH BO3/ICHCTBUS Ha KUBBIE OPraHU3MBbI OIIPENEIEHHBIX
BELIECTB, MOHMMast cMbIci nokaszarens [1JIK, moscHsaTs Ha mpuMepax crocoObl yMEHbIIEHUS U
MPEJOTBPAILECHHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEJI0BEKa; JJIsl 00YUaroIUXCs C



OIrpaHM4YC€HHBIMH BO3MOXHOCTAMHU 3J0POBBS: YMCHHUE IPUMCHATh 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX MCTOJIaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX SIBIICHHUH.



TEMATHYECKOEIIVIAHUPOBAHME 10

KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHuepa3ieioBUTEM uugpoBbIie
Neni/mm P Konrpoabsnbie | IIpakrnueckue (ucbp )
NPOrpaMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznenl.TeopeTnyeckneoCHOBBIOPraHNYECKON XUMUM
[Ipenmeroprannueckoiixumuu. Teopust bu6mmorexal [OK
1.1 CTpOeHHIOPraHMYECKMXCOETMHEHUIA . M. 2 https://m.eds00.1u/3686¢615
byrneposa
Wrorono pazneny 2
Pa3nen2.YrieBonopoasl 1 NpUPOAHbIE HCTOYHUKHU
2.1 [IpenenbHBIEYTIIEBOOPOAbI—AJIKAHBI 2 bubnnorexal [OK
https://m.edsoo.ru/25a14636
29 HenpenenbHbleyriieBoOpOAbI: AIKEHBI, 4 bubnnorexal [OK
' aJIKaJJUECHBI, aJTKUHBI https://m.edsoo.ru/273b0ale
23 ApOoMaTHYECKUEYTIIEBOIOPOIBI 1 bubnuortexal [OK
https://m.edsoo.ru/a92a7094
4 [TpupoIHBICHCTOUHUKUYTIIEBOTOPOTOBH HX 3 bubmnorexal [OK
: nepepaboTka https://m.edsoo.ru/21{9de78
) s OGOOIIEH e 1 CHCTEMATH3AINS 3HAHMI 10 5 bubmotexal [OK
' TeMe «YTIEBOIOPOIbI ¥ IPUPOTHEIE https://m.edsoo.ru/219de7
WCTOYHHKID) h
Hroromno pasneny 12
Paznen3.Kuciiopoa — 1 a30Tcoiep:KaliueopraHudecKuecoeIMHeHust
3.1 Cnuptsl. @eHon 4 bubmuorexal [OK

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/ee4d84aa

19 Anbnerunpl. KapOOHOBBICKHCIIOTHI. bu6mnorexal [OK
’ CrnoxHble 3hupbl https://m.edsoo.ru/b139beaa
33 Vriaesonsl. AMUHEL. AMUHOKUCIIOTEL benkn
bubnnorexal [OK
https://m.edsoo.ru/7a9693al
3.4 I'enernyeckas CBsA3b MEKIY KilacCaMU 5
OpraHMYECKUX coeauHeHui. O0o0IeHne 1 Bu6morexal IOK
CHCTEMATH3alNs 3HAHUI 110 TEME https:/m.eds00.ru/7a9693
KHUCJIOPOJ — ¥ a30TCOICPIKAIINE al

OPraHn4eCKruC COCANHCHUS)



https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1

Hrorono pazaeny 14
Pa3znend.Oprannyeckasi Xumusi U 00111eCTBO
4.1 BuorexHosnorus. IToaumepsi. 4 bubnmorexal [OK
CunTeTHuecKue mommumepsl. [lnactmMaccsl u https://m.edso0.ru/d1773¢80
BOJIOKHA
Hrorono pazneny 4
PaznenS.IloBTopenue u 00001meHne Kypca OpraHu4ecKoil XuMIu
5.1 [ToBTOpenue u 00o0IEHNE Kypca 2
OpraHN4eCKON XMMHUHU brbanorexallOK
https://m.eds00.1ru/5963a601
Hrorono pazaeny 2
OBHIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 34



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/5963a601

11KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHepa3aeIOBUTEM nu@poBbie
Nen/n P Kontpoabusie | Ilpakruyeckue (wipp )
NMPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pazngeal.Crpoenue BemecTBa
CrpoennearomoB.lleproagnueckuiizakoH u bubnuorexkal [OK
1.1 [lepronnyeckas cucreMa XUMUIECKAX 3 https://m.edsoo.ru/59c112ee
OnemenToB/[.M1. MenneneeBa
XUMHUYECKUE CBA3U 6imorexal [OK
1.2 4 https://m.edsoo.ru/5a8072af
1.3 [Tonumepsbl. J{UCIIEPCHBIE CHCTEMBI 2 bubnmnorexkallOK
https://m.edsoo.ru/6335¢dd2
Hroromo pazneny 9
Pa3znen2.Xumuueckue peakuuu
2.1 Knaccudukanys XuMu4eckux peaxiuii. 4
CKOpOCTh XMMUYECKHX peakiuil. XuMHUUecKoe b BH?/HHO?MLIE Iff 1dl
ABHOBECHE ttps://m.edsoo. aca
22 I'unponus. OxucnurensHo- 3 Bu6 110K
nOIMoTeKa
BOCCTAHOBUTENIbHBIE PEAKIINU.
pedin https://m.eds00.ru/56226060
C)
23 FICRTPOTHS 2 Bu6miorexal [(OK
https://m.eds00.1u/56226060
P 1
4 eIICHHE YKCIIEPUMEHTATBHBIX 33134 3 BuGmorexallOK
https://m.eds00.1u/56226060
Urorono pazaeny 12
Pa3znen3. BemecTBa u ux cBOiCTBA
3.1 Mertabl 1 HEMETAILITbI 2

bu6mmorexal [OK
https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/e12c26b3

32 Kucnotel. OcHoBanus. AMoTepHbIe 4
COCIMHEHHS. COITH BrbmorexallOK
https://m.edso0.ru/b6241801
33 Pemenue skciepuMeHTaNbHBIX 3324 3
Bu6nuorexallOK
https://m.eds00.ru/56226060
Uroromnopazaeny 9
Paznend. Xumusi 1 coBpeMeHHOe 0011eCTBO
4.1 XUMHYecKast TeXHOJIOorugd. XuMudeckas 2
PAMOTHOCT bubmuorexal [OK
https://m.edsoo.ru/b624£801
4.2 Pemenue skcniepuMeHTaIbHBIX 3a7a4 2
bubmuorexal [OK
https://m.eds00.ru/56226060
Uroronopaszneny 4
OBHIEEKOJIMYECTBOYACOBIIO ITPOIT'PAMME 34



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/56226060
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/56226060

IHOYPOYHOEIIVIAHUPOBAHMUE 10

KJIACC
KosaunuyecTBouyacon JJIeKTPOHHBbIE HM(PPOBBIE
Ne Hara o0pa3oBaTejibHbIE
Temaypoka Kontpoabubie | IlpakTuueckue
n/n Bcero HU3y4YeHU | pecypchl
padoThI padoThI dq
| BBoanslii uactpykTax no Th. 1 bu6nuorexal [OK
[IpeameT opraHndecKoil XUMHH, e https://m.eds00.1u/3686e615
BO3HUKHOBEHUE,PA3BUTHECH3HAYCHUE
Ile i UHC ax 1o Th.
PBUYHBIA UHCTPYKTAX IT Bu6miorexal 0K
2 Teopust cTpoeHUs OPraHUuYECKUX 1
. i https://m.eds00.1ru/8d39f5¢8
coennHeHUA.M.byTiepoBa,eé
OCHOBHBIC ITOJIOKEHUS
3 Anxkanbl. CTapToBasi JTUarHOCTHKA | bubnnorexal [OK
https://m.edsoo.ru/25a14636
4 XuMHUYeCKHe CBOMCTBA aJIKaHOB | bubmuorexal [OK
https://m.edsoo.ru/259b0aSb
5 AJIKEHBI 1 bu6mmorexal [OK
https://m.edsoo.ru/273b0ale
6 XUMHUYECKHE CBOMCTBA AIKEHOB | bu6mmorexal [OK
https://m.edso0.ru/21069ccd
Anxanuensl. Kayayku
; 8 i | Bu6morexal [OK
https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/0941eed8

AJIKUHEBI

bu6mmorexal [lOK

8 https://m.eds00.ru/04298c0a
9 ApeHbl
bu6mmorexal [lOK
https://m.edsoo.ru/a92a7094
10 [IpupoaHBIi U Oy THBINA ra3bl bubnuortexal [OK
https://m.edsoo.ru/5db8e526
1 HedTp 1 ciocoOsr eé bubnuorexkal [OK
nepepaboTKu https://m.edsoo0.ru/a92a7094
| Kawemmii yrom ero BuGmonexallOK
pep https://m.edsoo0.ru/6£717d09
O06o01IeHre u cucTeMaTu3alus 3HaHu|
10 TeME «YTJIEBOAOPOIbI U UX Bu6morexal [OK
13
HPHPOAHBIC HETOMHHKH? https://m.eds00.ru/69b3398b
[IpoBepounas padora Ne 1 «Teopus
14 CTPOEHHUSI OPTAHMYECKUX COEAMHEHUN bubnmnorexal [OK
A.M. Bytneposa. YriieBo10poab» https://m.edsoo.ru/2119de78
{5 Bbu6nuorexal [OK
AHanu3 IpoBepOYHON PabOTHI https://m.edsoo.ru/df04cS5cd
Ne 1. OnHOaTOMHBIE CIIUPTHI
16 IToBTOpHBI HHCTpYKTaX 110 Th. bubanorexal [OK
XHUMHYECKHE CBOMCTBA OHOATOMHBIX https://m.edsoo.ru/df04c5cd
CIIUPTOB
17 MHOroaToMHbIE CITUPTHI bubnnorexal [OK

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/ee4d84aa

denon

bu6mmorexal [lOK

18 https://m.edsoo.ru/2¢ce72618
19 AJpIeruabl 1 KETOHBI Bu6nuorexal [OK
https://m.edsoo.ru/b139beaa
. KapOoHOBBICKHCIIOTHI BuGmorexal [OK
https://m.edsoo.ru/fecOb113
y Crnosxubie 3¢upsl. XKupbl B6morexallOK
https://m.edsoo0.ru/4866711b
YrieBonl
” bubanorexal [OK
https://m.edsoo.ru/83a08773
” AMMHEBL bu6nuorexal [OK
https://m.eds00.ru/83a08773
Amunokuciorsl. benku
24 bu6nuorexal [OK
https://m.edsoo.ru/adfffe6d
75 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubanorexal [OK
OpPTaHHYECKUX COCAMHCHUN https://m.edsoo.ru/al9¢5b98
[IpakTuueckas padora Ne 1.
26 N nenTrduKamnms opraHnIecKux bu6miorexal [OK
coequHeHui. Pemenne 3amau https://m.edsoo.ru/7a9693al
7 O06o0mIeHre U cucTeMaTH3aIus buomunorexal [OK

3HaHui 1o teme «Kucnopon — u
a30TcoIepIKaIne
OpPraHUYeCKUE COSTUHEHHS)

https://m.edsoo.ru/72a04508

28

[IpoBepounasipaboraNe 2.



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/72a04508

«KI/Icnopoz[cozlepxcamHe



OpFaHI/I‘IeCKI/IeCOG,I[I/IHCHI/IH»

AHanm3 npoBepOYHON PabOTHI
No 2. buorexnonorus

Bu6nuorexal [OK

29 1
https://m.edsoo.ru/521d1431
30 ITosumepsr 1 bubanorexal [OK
https://m.edsoo.ru/efa7ebca
CHHTETHYECKHE ITOTMMEPBI
31 1 bubmuorexal [OK
https://m.edsoo.ru/d1773e80
0 [TpakTuyeckas padora Ne 2. 1 bubnnorexal [OK
Pacnio3HaBanue miactMace u https://m.edsoo.ru/7aa63ebd
BOJIOKOH
[ToBTOpenue u 0600IIEHNE KypCca
33 . . 1 bubnuotexal [OK
OopraHnueckoi xumuu. MToroperit
https://m.edso0.ru/5963a601
TECT
[TonBeneHue UTOroB yueOHOro roja
34 1 bu6mmorexal [OK
https://m.edsoo0.ru/5963a601
OBIIEEKOJIMYECTBOYACOBIIO 34

[TPOT'PAMME



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601

11KJIACC

KoaunvecTBouyacon DJIeKTPOHHBbIE
Ne Jlara nuppoBbIe
Temaypoka Kontpoabusie | Ilpakrtnyeckue p
n/n Bcero HU3ydeH | oOpa3oBaTesibHbIE
padoThI padoThI
us pecypcnl
| BBoaubiit uncrpykrax no Th. 1 bubnnorexal [OK
OCHOBHBIE CBEJICHUSI O CTPOCHUU aToMa https://m.edsoo.ru/59c112ee
[lepBuunslii uHCTpyKTaX 1o Th.
[Teproguyeckasi cucteMa XUMHYECKUX
2 anemenToB JI.M1. Menjeneera B CBeTe 1 bubnuorexal [OK
YUYEHHS O CTPOSHHH aTOMa https://m.eds00.ru/16957c01
CpaBuenue [lepuoanueckoro 3akoHa u
TEOPUU XUMHUYECKOTO CTPOCHHS Ha
¢dumocodckoii ocHoe. CtapToBast Bubnmorexal[OK
3 JMarHOCTHKA 1
https://m.edso0.ru/f8468927
HNonnHas xumMudeckasi CBSI3b U HOHHBIC
A KPUCTAIIMYECKHUE PEIIETKU . Bu6anorexkal [OK
https://m.edsoo.ru/5a8072af
KoBasleHTHast XUMHUYeCKasi CBS3b.
5 ATOMHBIE U MOJIEKYJISIPHBIE PELIETKH | bubmmorexkal [OK
https://m.edsoo.ru/3d2ca093
6 Mertaueckas XUMUYECKasi CBS3b | bubnuorexal [OK
https://m.edsoo.ru/da2¢70e4



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/da2c70e4

BOI[OpOI[Haﬂ XHUMHUYECCKasA CBA3b

; bubnnorexal [OK
https://m.edsoo.ru/bf9e108d
[Tonumepsl
g bubnuorexal [OK
https://m.edsoo.ru/6335cdd2
9 JlucniepcHbIe CHCTEMBI bubnnorexal [OK
https://m.edsoo.ru/d1db86da
K1 N
0 accH(pUKaIUsI XUMHYECKUX pEaKIInii Bu6morexallOK
https://m.edsoo.ru/1facaldl
Kitaccupukanust XMMHUYECKHX PeaKIIHid
1 bu6mmorexal [OK
https://m.edsoo.ru/5f766bdf
C N
> KOPOCTh XMMHUYECKUX PEaKIUi BuGmiorexallOK
https://m.edso00.ru/56226060
13 O0paTUMOCTh XUMHUYECKHIX PEAKITHIA.
XHWMHUYECKOE PAaBHOBECHE U CIIOCOOBI €0
CMELLIEHUS
14 I'maponus bu6nnorexal [OK

https://m.eds00.1ru/9839¢16¢



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/56226060
https://m.edsoo.ru/9839c16c

I'maponuz

15 bubmnorexal [OK
https://m.edso00.ru/42b872e3
g O;;I;I(CJLI/:CJIBHO-BOCCTaHOBI/ITeJIBHbIe BuGmorexal [OK
peaitt https://m.edsoo.ru/e12c26b3
bub6nmoreka [IOK
17 https://m.eds00.ru/9911bef3
[ToBTOpHBII HHCTpYKTaXx 1o TO. Bbu6moreka [JOK
DNEKTPOIN3 PACIIIIAaBOB U PACTBOPOB https://m.edsoo.ru/2bc0f954
18 [IpakTHueckoe NpuMeHeHHe bubmmorexal [OK
AIEKTPOIIN3a https://m.edsoo.ru/b1f2beal
o | M e
UMCH
Jrenep i[ https://m.edsoo.ru/abe352¢ea
«XuMH4YecKas peakuus»
[ToBTOpeHue n 0600IIEHHE IO TEME
«XHAMHUYECKHE PEAKIINI Bu6suorexal [OK
2
0 https://m.edsoo.ru/8ca2dcad
[Tpoepounas padota Ne 1. «Ctpoenue
BellecTBa. XUMHUYECKasi PeaKIIHsh) BuGnnorexal [OK
21
https://m.edsoo.ru/ef92c91c
” AHanu3 npoBepoyHoi paboTsr Ne 1. bubmmorexal [OK

Mertanisl

https://m.edsoo.ru/4e223795



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/4e223795

” Hewmeramnbl. biiaropoansie rassl bubnnorexal [OK
https://m.edsoo.ru/badd2255
4 Kucnors! Heoprannueckue u bubnuorexal [OK
OpraHUYEeCKHe https://m.edsoo.ru/1eb1919%¢
OcHOBaHUS HEOPTAaHUYECKUE U bubmorexal [OK
25 P https://m.edsoo.ru/393cdacOht
OpTaHHHeECcKe tps://m.edsoo.ru/5823cetb
AmboTepHbIe COCTMHEHUS
HEOPTaHWYECKUE U OPTaHUICCKHEC Bu6morexal [OK
26
https://m.edsoo.ru/6e864db5
Comnu
27 bubnuortexal [OK
https://m.edsoo.ru/b624£801
)% [IpakTuueckas padbora Ne 2. bubanorexal [OK
«Pemienue https://m.edsoo.ru/393cdacOhttp
KCIIepHMEHTAIbHbIX 33134 s://m.edsoo.ru/5823cefb
o TeMe «BemiecTBa n ux
CBOWCTBa»
O0o00mIeHre U CHCTEMaTH3alus 3HAaHUH Bu6muorexkal [OK
29 o Teme «BemiecTBa u ux cBOHCTBa» https://m.edsoo.ru/393cdacOhttp
s://m.edso0o.ru/5823cefb
[IpoBepounas pabota Ne 2. «BemiecTBa u bubnuorexal [OK
WX CBOMCTBa» https://m.edso0.1u/393cdacOhttp
30 s://m.edso0o.ru/5823cefb
XuMHYecKast TEXHOJIOTHS
31 bu6mmorexal [OK

https://m.edsoo.ru/9f11bf51



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/9f11bf51

Bu6nuorexal lOK

32 XuMu4eckas rpaMOTHOCTb Kak 1 httns: ¢
KOMITOHEHT OO0IIel KyJIbTYphl 4elloBeKa ttps://m.edsoo.ru/2e45a44
33 IToBTOpeHue u 0600IIEHNEe Kypca 1 EH@THOTeKaHOK b
HEOPraHWYeCKOM XUMUH. MITOroBelii TECT ttps://m.edsoo.ru/393cdacOht
tps://m.edsoo.ru/5823cetb
Bu6nuorexal [OK
34 [TonBenenue €0 1
OABCACHIE HTOTOR YHEOHOTO ToAd https://m.edsoo.ru/393cdacOht
tps://m.edsoo.ru/5823cetb
OBLIEEKOJIMYECTBOYACOBIIO 34

[TPOI'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/393cdac0
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MPOBEPSAEMBIETPEGOBAHUSKPE3YJIbTATAMOCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yiabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
00pa3oBaTeIbHOMNPOrPaMMBbICPEIHEr000111ero00pa3oBaHust

1

TeopeTnuecKkneoCHOBBIOPIraHUUECKON XUMUN

1.1

CdopMUpOBaHHOCTD TPEJCTABICHUNH O XUMHUYECKOW COCTABIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, POJIM XHUMHH B TO3HAHUU
SABIIGHUN TPUPOIbI, B (OPMHPOBAHMHM MBIIUICHUS U KYJbTYpbI
JUYHOCTH, €€ (YHKIMOHAIBHOH T'PaMOTHOCTH, HEOOXOTUMOMN st
PELICHUSATIPAKTHUECKUX33JauNIKOIIOTHIECKNO00CHOBAaHHOTO

OTHONIICHUSKCBOEMY3/10POBBIOUITPUPOTHOM CPEIE

1.2

Bnanenne cucremMoll XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATraloINe HOHATUS (Monexyia, BaJICHTHOCTD,
3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHMs, XHUMHYECKas CBs3b,
MOJIb, MOJIIpHAs Macca, MOJISIpHBIA OOBEM, YIJIEPOAHBIA CKEJEeT,
(yHKUMOHANbHAs ~ Ipynma,  pajJudkal,  H30Mepus,  H30MEpHI,
TOMOJIOTHYECKUI psii, TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOJI- U
a30Tco/epKalllie COEJUHEHUs, OMOJIOIMYeCKH AaKTHBHBIC BEIIECTBa
(YyrneBozpl, KUpPBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOpPUM M 3aKOHBI (TeopHs
XMMHUYECKOTO CTPOECHMsI opraHudeckux Bemects A.M. Bbyrtneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHH, (DaKTOJIOTHYECKUE
CBEIEHUSI O CBOMCTBAaX, COCTaBe, IIOJIydeHUH U O€30IaCHOM
MCI0JIb30BaHUNBAXKHEHIINXHEOPTaHNYECKUXUOPTaHUYECKUX

BeIJ_leCTBB6BITy1/IHp aKTHYECKOMACATEIbHOCTHYEIIOBEKA

1.3

C(l)OpMI/IpOBaHHOCTB YMeHI/IfI BBIABJIATE  XAPAKTCPHBIC TIPHU3HAKHU
HOHSITI/II\/JI, YCTaHaBJIMBATb ux B3aNMMOCB3b, HCITIOJIBb30BAaTh
COOTBCTCTBYHOIIUCTIOHATUAIIPUOIINCAHUNCOCTABA,CTPOCHU AN

[IpeBpaleHuOPraHNYECKUX COETUHEHUI

1.4

c(hOPMHUPOBAHHOCTh YMEHHH HCIOIH30BaTh XHMHUYECKYI0 CHMBOJIHKY
JUISL COCTaBJICHUS MOJICKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHoW) ¢GOpMyJT OpPTraHMYECKHUX BEIIECTB W  YpPaBHEHUM
XUMHYECKUXPEAKIINIA, U3TOTABINBATh MOJIETN MOJIEKYJIOPTaHHUECKUX
BEIIECTBIITUILTIOCTPAIIMHHUX X UM UECKOTOUTIPOCTPAHCTBEHHOTO

CTPOCHHUSI




1.5

ChopMupOBaHHOCT, ~ YMEHMH  yCTAHABIMBAaTh  MPUHAIJIECKHOCTh
HN3YYCHHBIX OPraHMYCCKHUX BCHICCTB IO HUX COCTAaBY MU CTPOCHHUIO K
onpenenéHHOMy Kiaccy (rpymne) CoeAuMHEHUH  (YIJIEBOJIOPOIbI,
KHACJIOPOA W a30TCOACPIKAIMe COCIAUHEHUS, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS ), TaBaThMMHA3BaHUSTIOCUCTEMATUICCKOM

Homenkiarype(IUPAC)

1.5

CdopMupoBaHHOCTbYMEHHUSIONIPEACTIATHBUIBIXUMHUUECKONCBA3UB

OpranndecknxcoeInHEeHUAX (0O AMHAPHBIEUKPATHBIC)

1.6

CpopMUpOBaHHOCTh yMEHHUSI MPUMEHSTH: I[OJIOKEHUS  TEOPUU
CTpoeHHUsi opranndeckux BemectB A.M. BytiepoBa ansi oObsicCHEHUS
3aBUCUMOCTUCBOMCTBBEILIECTBOTUXCOCTABAUCTPOECHHUSI;3aKOH

COXpaHeHI/ISIMaCCBI BCIICCTB

yFHCBOIlopOI[LI. Kncnopoz[cozlepmamne n a30TCOACPIKAIIEC

OpFaHI/I‘-IeCKI/IeCOGIH/IHeHI/Iﬂ.BI)ICOKOMOJIeKyJISIpHI)IeCOeI[I/IHeHI/Iﬂ

2.1

CdopMUpOBaHHOCTh yMEHUW TPUBOAWTH TPHUBHAIBHBIC HA3BAHUS
OTIIENIbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMWIEH, AalleTUJICH,
ATUJICHTIIMKOJb, TIHLEPUH, (eHon, Qopmanbaerus, ameraibIeru,
MypaBbUHas KHCJIOTa, YKCYCHash KHUCJIOTa, OJIEMHOBAas KHCIIOTa,
CTEapUHOBASKUCIIOTA,ITI0K03a, PPyKTO3a,KpaxMalL, IEJUTI0N03a,

TJIULYH)

22

CdopMupoBaHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHUE,
bu3MYecKne W XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJICTAaBUTENIEH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHIIEH,
MpOMWIeH, aneTuneH, OyramueH-1,3, merunOyramueH-1,3, OeHsou,
METaHOJI, 3TaHOJ, ATUJICHTJIUKONb, TIHIEPUH, (EHOJI, areTallbIeTul,
MypaBbUHAINYKCYCHASIKUCIIOTHI,TIIFOK03a,KpaxMaJl, IeJITI0I103a,

AMUHOYKCYCHasIKUCIIOTA)

23

C(I)OpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATH T'CHECTUUYCCKYIO CBSA3b
MCXKOY TUITNYHBIMHA MpeaACTaBUTCIIAMU Pa3INYHBIX KJ1aCCOB
OpTraHNYCCKUXBCUICCTBYPABHCHUAMUCOOTBECTCTBYFOIIIUXXUMHUYICCKUX

PEaKIMICUCIIONb30BAHUEMCTPYKTYPHBIX(HOPMYJT

24

CdopmrpoBaHHOCTH YMEHUs XapaKkTepu30BaTh HCTOYHHUKH
VYri1eBoA0pOIHOTOCHIPbsI(HEPTH, IPUPOAHBIITA3, YTOJIb), CIIOCOOBI UX

nepepaboTKU U MPAaKTHUYECKOe MPUMEHEHHE MTPOYKTOB IepepadoTKU

XUMHUSAWKN3HEL. PacuéThl

3.1

ChopMHpOBaHHOCTEYMEHUNBIIAIETHCUCTEMON3HAHNIO0 OCHOBHBIX

MGTO)IaXHay‘-IHOFOHOSHaHI/IS[,I/ICHOJ'II)3yeMI)IXBXI/IMI/II/IHpI/II/I?;y‘—IeHI/II/I




BEIIECTB W XHUMUYECKUX sBIEHUN (HAONIOJeHUE, HW3MEpEeHHe,
JKCIIEPUMEHT, MOJICJIMPOBAHUE), HUCIIOIB30BATh CHUCTEMHBIE
XUMHUYECKUE3HAHUS IUISITPUHATHSA PELLIEHUBKOHKPETHBIX

KU3HCHHBIX CUTYaAlUAX,CBA3aHHBIXCBCIICCTBAMUHNUXIIPUMCHCHUEM

32

CdopmMupoBaHHOCTh YMEHHMI COONIONATh MpaBWiIa IOJIb30BAHUS
XUMHUYECKOH TOCYyAOH M J1abopaTOpHBIM OOOpYyIOBAaHUEM, a TaKkKe
MpaBUJIa00PaICHUACBEIECTBAMIUBCOOTBETCTBUMCUHCTPYKIIUSAMU

HOBLIHOJIHGHI/IIOII3,60paTOpHBIXXI/IMI/I‘-IeCKI/IX OIIBITOB

3.3

CdopMUpoOBaHHOCTh YMEHHI TUTAHUPOBATH U BBIMOIHITh XUMHUYCCKHIMA
BKCHepI/IMeHT(HpeBpaH_IeHI/ISIOpFaHI/I‘-IeCKI/IXBeH_[eCTBHpI/IHaneBaHI/II/I,
MOJIYUYCHHEC 3THUJICHA U U3YUYCHUC CTO CBOfICTB, Ka4CCTBCHHBIC pCaKIMU
OpPraHMYeCKHUX BEUIECTB, JEHATypauusi OEJIKOB IpU HarpeBaHHH,
[[BETHBIC pPEaKIUH OEJIKOB) B COOTBETCTBHM C TpaBHJIAMU TEXHHUKU
0e30macHOCTH MNpu OOpallleHWH C BEIEeCTBAMU U JIAOOpPaTOPHBIM
000pyI0BaHUEM; [PEACTABIIATH pE3yJIbTATHI XUMHUYECKOTO
IKCTIEPUMEHTAB(POPME3aCHyPaBHEHHICOOTBETCTBYOIINX

PeaKL[HfIH(1)OpMy.]'II/IpOBaTBBI>IBO,Z[BIH&OCHOBGSTI/IX PpE3yJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUH MTPOBOJAUTH BBIYUCICHUS 10 XUMHUYCCKHM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WU
MPOIYKTApEaKIIMUTIION3BECTHBIMMACCE,00bEMY,KOJTUYECTBY OJTHOTO

I/I3I/ICXO,I[HBIXBeH_IeCTBI/IHI/IHpo,Z[YKTOBpeaKLII/II/I)

3.5

C(I)OpMPIpOB AHHOCTb YMeHI/II\/’I KPpUTHUYCCKU AHAJIM3HUPOBATH
XI/IMI/ILICCKYI-OI/IH(bOpMaHI/IIO,HOJ'Iy‘IaCMYIOHSPaSHLIXHCTOqHHKOB

(cpencTBamaccoBoituHpopmanuu,cetbIHTepHETU IPYTHE)

3.6

ChopMHpPOBAaHHOCT, yMEHUW COOJIIOATh TMpaBHIIa SKOJOTUYECKH
11e1€c000pa3HOro TOBEJIEHUSI B OBITY M TPYJOBOM JAEATEIHLHOCTU B
LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS W OKPYXAIOWIEH IPUPOIHOU
Cpellbl, OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA J>KUBBIE OPraHU3MBbI
ONpEACIEHHBIX OPTaHUYECKUX BELIECTB, IMOHUMAsl CMBICI IOKa3aTels
[MIK (mpenenbHO AOMYCTUMOM  KOHIIGHTpAllMU), TIOSICHATH Ha
IPUMEPaXCIOCOOblyMEHbIIEHUSIUITPEA0TBPAILIEHUSIUX BPETHOTO

Bo3saelicTBusiHaOprannsm 4eaoBeka




11 KJACC

Kon
MPoBePSIEeMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHOMIIPOrPAMMBICPEIHEr00011ero00pa3oBaHus

1

TeopeTnyecKkueoCHOBBIXUMUHI

1.1

BiiageHue cucTteMOM XMMHMYECKMX 3HAaHUN, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOIIMEe  TOHATUSA  (XMMUYECKHH  3JEMEHT,  aTOM,
AIIEKTPOHHAsI000JI04KaaToOMa,s-,p-,d-371€KTPOHHBIEOPOUTAIIH aTOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTb, CTEIEHb
OKHCJICHUS, XMMHUYECKasl CBA3b, MOJb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAITMYECKass peméTKa, TUIBI XUMHYECKHX peakuui
(OKMCITUTENIbHO-BOCCTAHOBUTEIBHBIE, 3K30- M 3HJOTEPMHYECKHE,
peakuyu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
ANEKTPOJUTUYECKAss JUCCOLMAIUSA, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peakIui, XUMUYECKOEe PaBHOBECHUE); TEOPHH U
3aKOHBI (TEOPHS AIEKTPOJUTUUYECKON auccormanuu, [lepuoandeckuit
3akoHn/l.M1.MenneneeBa,3aKk0HCOXpaHEHUSIMACCHI ),3aKOHOMEPHOCTH,
CHUMBOJIMYECKUNAZBIKXUMUU,(PAKTOIOTUIECKHECBEICHUAO  CBOMCTBAX,
cocTaBe, MOJNy4YeHWHU U OE30MaCHOM HCIIONb30BAHUM Ba)KHEHIIINX
HEOPTraHNYECKUXBEIIECTBBOBITYHITPAKTHUECKONU IS TETEHOCTH

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUN BBIABIATH XapaKTepHbIE IPHU3HAKU U
B3aMMOCBSA3b M3YUYEHHBIX IOHATHM, IPUMEHATH COOTBETCTBYIOLIME
MIOHSITHSI TIPY ONIMCAHUM CTPOEHHUS U CBOMCTB HEOPraHMYECKUXBELIECTB
M UX T[peBpallleHui; BBIABIATH  B3aUMOCBSI3b  XMMHMUYECKHUX
3HAHUUCIIOHATUSIMUMIIPEACTABICHUIMUIPYTUX

CCTCCTBCHHOHAYUYHLIXIIPCIMETOB

1.3

BJ'IaIleHI/Ie0CH0BHBIMI/IMeTOI[aMI/IHayLIHOFOHOSHaHI/IHBCHIGCTBI/I
XUMHYECKUX  SIBIICHUH (Ha6J'IIO,Z[eHI/Ie, HU3MEPCHUC, OKCICPUMCHT,

MOJIETTUPOBAHUE)

1.4

ChopMupOBaHHOCTh YMEHHUH OINpPENENsATh BaJCHTHOCTh M CTENEHb
OKHCIIEHUS XHMHMYECKUX DJJIEMEHTOB B COCIMHEHHUSAX Ppa3IMYHOTO
cocTaBa, BHMJ  XHMHUYECKOH  CBsi3u  (KOBaJeHTHas, MOHHAf,
METAJIJINYECKasl, BOAOPOAHAs) B COEAUHEHUSX, TUIl KPUCTAIUIMUECKON
PEIIETKUKOHKPETHOT OBEIIeCTBA(aTOMHAs,MOJIEKY IsIpHAs, HIOHHAS,

MeTaJTTHIeCKast )

1.5

CdopmupoBaHHOCTbYMEHHUHOIIPEIEAThXapaKTEPCPEIbIBBOIHBIX




PacTBOpaxHeopraHM4ecKuX COeqMHEHUI

1.6

CdopmMupoBaHHOCTh YMEHHUS KJIACCUPUIMPOBATH XUMHUUYECKHEPEAKIIUU
[0 Pa3jIMYHBbIM MPU3HAKaM (YHUCIY U COCTaBy pearupyrolux BEIIECTB,
TEIIOBOMY s dexty peaxuuu, MU3MEHEHUIO CTeneHen
OKHCIICHHUSI3JIEMEHTOB,00paTUMOCTUPEAKIINH, YHACTHIO

KaTajan3aTopa)

1.7

CdopMUpoOBaHHOCTH YMEHUW COCTABJIATH YpPaBHEHHUS  PEaKIUil
pPa3IMYHBIX THUIIOB, IOJHBIE WU COKpAIICHHBIE YpPAaBHEHUS pPEAKUUN
MOHHOT000OMEHA,yYUTHIBASY CIIOBUS, TPUKOTOPBIXITUPEAKITUUUITYT

JI0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUW TMPOBOJUTEH PEAKIIMH, MMOATBEPIKIAIONINE
KaueCTBCHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKHUX  BEUIECTB,
pPacro3HaBaTbONBITHBIMITY TEMHOHBL IIPUCYTCTBYIOIIMEBBOJHBIX

PacTBOpaxHEOpraHM4eCcKuX BEIIECTB

1.9

CdopMupoBaHHOCTEYMEHUHPACKPHIBATHCYIITHOCTHOKUCIUTEIILHO-
BOCCTaHOBUTEJIBHBIX peakumit MIOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaaHca TUX PEaKIUi

1.10

CdopMupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTHU

XUMHUYECKOMPEaKIIMUOTPAZTUYHBIX (PAKTOPOB

1.11

ChopMUpOBaHHOCT, ~ YMEHHUH  OOBSACHATH  XapakTep  CMEIICHUs
XUMHUYECKOTOPABHOBECHIB3aBUCUMOCTHOTBHEIITHET OBO3ICHCTBUS

(mpunrunJlelllarense)

O6H.I8.HI/IHCOpF AHNYCCKaAXUMMA

2.1

CdopMHpOBaHHOCT, yMEHHUH packpbiBaTh cMbica [lepuoamdeckoro
3aKOHa JA.N. Menneneena u JEMOHCTPHUPOBATH €ero
CUCTEMATU3UPYIOLIY10,00bICHUTEIbHYIOUTIPOTHOCTHUECKYTO

byHKIN

22

ChopMupOBaHHOCTh YMEHUIXapaKTEPH30BaTh 3JIEKTPOHHOECTPOCHHE
aTOMOB XUMHYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepnoanueckon
cucteMbl xumuueckux oaeMmeHToB J[.M. MenneneeBa, uCHoOnb3ys
HNOHATUSL «S-, p-, d-3NEKTPOHHBIE OpOUTANIN», «IHEPreTUYECKUE
YPOBHN, 00BICHSITH 3aKOHOMECPHOCTHU U3MCHCHUA CBOMWCTB
XUMHUYECKHUXDIIEMEHTOBUMXCOEINHEHUNTIONIEPUOJaMUTPYIIIIaM

ITepuoanueckoicucreMmpixumnieckuxanemeHToB /.. Menieneesa

2.3

CdopmupoBaHHOCTbYMEHHUIIXapaKTEPU30BATH(OMUCHIBATH )00IIIKE
XUMHUYECKHECBONCTBAHEOPraHUYECKHUXBEIIECTBPA3INYHBIXKIIACCOB,

MOATBEP)KIIATh  CYIIECTBOBAHME  TI'E€HETUYECKOM  CBSI3BM  MEKIY




HEOPraHMYeCKUMU BelIeCTBaMU c MOMOIIIBIO ypaBHEHHIA

COOTB eTCTBYIOH_[I/IXXI/IMI/I‘IGCKI/IXpeaKI_II/Iﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTaHaBIMBATh  IMPHHAIJIC)KHOCTD
HEOPraHWYECKMX BEIIECTB 10 UX COCTaBYy K OIPEACIEHHOMY KJIaccy
(TpyIie)coeMHEHMMITPOCThIEBEILIECTBA—METAIIIBINHEMETAILIIBL,

OKCI/II[BI,OCHOBaHI/IH,KI/ICJ'IOTBI,aM(l)OTepHBIeFI/IILPOKCI/II[BI, COJ'II/I)

25

CdopMUpOBaHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYIO CHMBOIUKY
IUIsl  cocTaBiieHuss (GOpMyJl BEHIECTB U ypPaBHEHUH XHMHUYECKUX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuanbHbIe
Ha3BaHUs OTJAEIbHBIX HEOPraHUYeCKHX BelecTB (yrapHelii ras,
YIJIEKUCIIBIATa3,aMMHAK, FAIIEHAAN3BECTh, HETAILIEHASI U3BECTD,

[TuTbeBasicoa, MUPUTUIPYTHE)

2.6

ChopMupoBaHHOCTH YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXKJIATh  CYLIECTBOBAHME  TI€HETUYECKOM  CBA3M  MEXKAY
HEOpPraHMYEeCKUMHUBEIECTBAMHUCIIOMOILIbIOYPaBHEHU I

COOTBCTCTBYIOH_II/IXXI/IMI/I‘IeCKI/IXpeaKLII/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHHI TUIAHUPOBATH U BBIOJIHITh XUMUYECCKHNA
HKCHEPUMEHT (pa3lIoKEeHUE MEepOKCHAa BOJOPOAAa B MPUCYTCTBUU
KaTaJln3aTopa, ONpPEAEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBIO
YHHBEPCATLHOTO HHIMKATOpPA, BIHMSHHE Ppa3IHYHBIX (AaKTOPOB Ha
CKOpOCTh ~XMMHYECKOH peakIuH, peakiuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEAKLIUU Ha Ccynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOHAMMOHHUS, pEILIEHUEIKCIIEPUMEHTAIbHBIX33/1a4I0OXTEMaM
«Meramney n «Hemeraniasl») B COOTBETCTBUHM C MPAaBHJIAMU TEXHUKHU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAaMH M J1aOOpaTOPHBIM
000py10BaHUEM; IIPENICTaBIISTh pE3yJIbTaThI XMMHYECKOTO
AKCIIEPUMEHTaBPOPME3aNCUYPABHEHUCOOTBETCTBYIOIINX

PeaknuitnopmynupoBaThBBIBOABIHAOCHOBEITUXPE3YIIHTATOB

2.8

CdopmupoBaHHOCTh YMEHUH COONIOAATh TMpaBuia TMOJb30BAHUS
XUMUYECKOW TOCY/IOM W J1abopaTOpHBIM OO0OpyJOBaHUEM, a TaKkKe
MPaBUIIa00PAIICHUACBEIECTBAMIUBCOOTBETCTBUMCHHCTPYKIIUSIMU

HOBBIHOJ'IHCHI/IIOJ'Ia60paTOpHBIXXI/IMI/I‘-ICCKI/IX OIIBITOB

29

C(pOpMI/IpOBaHHOCTB YMCHHf/'I XapaKTCPU30BaTh XUMHUYCCKUCTIPOUCCCHI,
JCXKaIKre B OCHOBC IPOMBIIIIICHHOI'O ITOJTYYCHHA CepHOI\/’I KHUCJIOTHI,
aMMUaKa, a TaKXC C(I)OpMHpOBaHHOCTL HpCI[CTaBJ'ICHI/Iﬁ 00
06H_[I/IXHay‘{HBIXHpI/IHL[I/IHaXI/IBKOJ'IOFI/I‘-IeCKI/IXl'IpO6JICMaX

XUMHUYCCKOTOIIPON3BOACTBA




XUMUAAMKA3HE. PacyéTrl

3.1

CdopMupoBaHHOCTh TPEACTABICHUNA O XHMHYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B [O3HAHUHU
SBIIGHUH TIPUPONBI, B (OPMHUPOBAHWUU MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TI'PAMOTHOCTH, HEOOXOAMMOM st
PEIICHUSATIPAK TUIECKIX3aIaYMIKOJIOTHIECKO0O0CHOBAHHOTO

OTHOILIEHUSKCBOEMY30POBBIOUIIPUPOIHOMCpE e

32

CdopmupoBaHHOCTH yMEHUI KPUTUYECKHU AQHAIN3UPOBATH
XUMHUYECKYIOUH()OPMALIHIO,10Ty4YaeMyON3Pa3HbIXUCTOUHUKOB

(cpencTBa MaccoBOW KOMMYHHMKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMupoBaHHOCT YMEHHMH COOJIOJATh IpaBUJA HSKOJIOTHYECKU
1eJ1ecO00pa3HOro MOBeIeHUsI B OBITY U TPYIOBOM JEATENILHOCTH B
LEIAXCOXPAHEHUACBOET03J0POBbAHOKPYKAOENTPUPOTHON

Cpenbl

3.4

Oco3HaBaTh ONACHOCTb  BO3JCHCTBUSA HAa JKUBBIE OPraHU3MBbI
OINpEEIEHHBIX BEIECTB, TOHMMast cMblca nokasarens [1/IK, noscHaTs
HapUMepaxcrnocoOblyMEHbIICHUSIUITPEI0TBPAIICHUSIX BPETHOTO

Bo3nelicTBussHaOpraHu3MuenoBeKa

3.5

CdopmupoBaHHOCTb  yYMEHUH MIPOBOUTH BBIUUCIICHUS c
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBasi JIOJI BEIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOIIEHUI Ta30B MPH XHUMHUYECKUX PEAKIUAX, MAacChl
BelllecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIIMH BEIIECTB,
TeroBoroddhexTapeakiMuHa0CHOBE3aKOHOBCOXPAaHEHUSIMACCHI

BCIICCTB,IIPCBPAICHUAN COXPAHCHUS SHCPTHUU




ITPOBEPAEMBIEDSJIEMEHTBICOJAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii3jIeMEeHT CO/IePKAHUS

TeOpeTI/I‘IeCKI/ICOCHOBBIOpFaHquCKOﬁ XHUMHNH

1.1

[IpenMeTopraHnyeCKOMXMMHUN :€EBO3HUKHOBEHHE,PA3BUTUEN3HAYEHNEB
MOJTy4Y€HUMHOBBIXBEILIECTBUMATEPHAIIOB. T €OpUSICTPOCHUSIOPTraHUYECKUX

CoenunenuitA.M.byTtnepoBa,e€0CHOBHBICTIONIOXKECHHS

1.2

CtpykTypHBbIe (POPMYJBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XUMUYECKASCBA3bBOPTaHUYECKUXCOECTMHEHNUSIX—O0JMHAPHBICUKPATHBIECBSI3H.

[IpencraBienue o knaccupUKay OpraHuYeCKUX BELIECTB

1.3

HomenknarypaoprannueckuxcoeAMHEHUN(CUCTEMAaTHYeCKas )M TPUBUAIIbHBIE

Ha3zpanusgBaxHEUIINXIIPEICTABUTEIECHKIACCOBOPTAHNYECKUX BELIECTB

VYri1eBoaopoIbl

2.1

AJIKaHbI:COCTaBUCTPOEHUE,TOMOIOTMUECKUIps . MeTaHuITaH—TIpOCTENIIIIE
[IpencraBuTenuankanoB: QU3NIECKUENXUMUYECKHECBOMCTBA(PeaKIM3aMEIICHHS

Y TOPEHHUs ), HAXOKJEHUE B IPUPOJE, IIOJIyUEHUE U IPUMEHEHHE

22

AJIKEHBI: COCTaB M CTPOCHME, I'OMOJIOIMYECKMH pAld. ODTUIEH U IPOIWIEH —
pocTeiilive MpeACTaBUTENN aJIKeHOB: (U3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuMUruApUPOBaHUS, TAJIOTEHUPOBAHUS, THIpaTallii,0KUCIICHUS U

MMOJIMMEPU3 aHI/II/I) LJIOJTYYCHUCUTIPUMCHCHUEC
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Anxanuensl: OyraaueH-1,3 u MetwnOyranueHn-1,3: cTpoeHue, BaxKHEWIINE
XUMHYECKHE CBOMCTBA (peakuus noaumepusanun).Ilomyuenne cuHTeTHYECKOTO

Kay4dyKa U pEe3UHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUH, TOMOJIOTHYECKHUI pAA. AI_ICTI/IJ'IeH -
HpOCTCI\/’IH_II/II\/‘I NpeACTAaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (I)I/I3I/I‘IGCI(I/IG )51
XUMHYECKHE CBOMCTBA (peaKI_II/II/I THUAPUPOBAHUS, TAJIOTCHUPOBAHUA, TUApPATAlUH,

T OpeHI/Ifl),HOJ'Iy‘-IeHI/IeI/I IIPUMCHCHUC

2.5

Apenbl. beHszon: coctaB, crpoeHHe, (U3MYECKHME M XHUMHUYECKHE CBONCTBA
(peakiuy raJoreHupoBaHMUs U HUTPOBAHUS), OJyYeHHUE U TpUMeHeHue. Tomyout:
cocTaB, CTpoeHHe, (u3MyeckMe M  XUMHUYECKHME CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHHUA), TOJyYEeHUE M NpUMeHeHHe. TOKCHYHOCTh
apeHoB.] eHeTnYeCKasCBA3BMEXKAY yTJIEBOAOPOJAMU, TPUHAIIECKAIMMHUK

PaznugnbIMKIIaccaMm

2.6

[TpupoaHbIeNCTOUHUKUYTIIEBO10p010B. [IprpoiHbIiira3y nmomnyTHbIeHe()TIHbIE




ra3sl. HedTp u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEe(PTH: NEperoHkKa,
KPEKUHT (TePMHUYECKUH, KaTalnuTU4eckuid), muposus. [IpoaykTel mepepaboTku
HEPTH,UXTTPUMEHEHHEBIIPOMBIIIUIEHHOCTUUBOBITY. KaMeHHBIYTONTE 1

POIYKThIEronepepadoTku

KucnopoacoaepxaiimeopraHuuecKuecoeJMHEHNS

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJI: CTPOCHHE, PUINUECKUE
M XUMHYECKHEe  CBOMCTBAa  (peakuMM C  aKTUBHBIMM  METaJulaMu,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), MpUMeHeHHe. BoJgoponHble CBS3U MeXay
MOJIEKYJIaMH CHUPTOB. JleficTBME MeTaHOJIa U 3TaHOJIa Ha OpPraHU3M 4YeJIOBEKa.
MHOroaToOMHBIE CIIUPTHI. DTHJICHTIUKOIb U TNIMIEPUH: CTPOCHUE, (PU3UYECKHIE U
XUMHYECKHE CBOICTBa  (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH  METaJUIaMu,
KauyeCTBeHHAasIpeaKIIMSIHAMHOT 0aTOMHBIECTIUPTHI). J[elicTBHUeHA0praHu3M

‘ICJ'IOBeKa.HpI/IMeHCHI/ICFHI/IHepI/IHaI/ISTI/IHCHFJII/IKOJIH
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denou: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IC n XHUMHYCCKHEC CBOICTBA.

Toxcuunoctbdenona.llpumenennedenona
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AnbieruipInKeTOHBl. DOopMaIbIeT i1, alle TaIbACTHI: CTPOCHUE, DU3HYCCKUEH
XHUMHYECKUECBONCTBA(PEAaKIIMMOKUCIICHUIMBOCCTAHOBJICHH S, KAYECTBEHHBIE

peaKHI/II/I), MNOJIY4YCHHC U IIPUMCHCHUC

3.4

OI[HOOCHOBHLIG IMpCACIbHBIC Kap6OHOBLIe KHCJIOTHI. MypaBBI/IHaH H YKCYCHad
KI/ICJ'IOTHZCTpOGHI/Ie,(I)I/I?»I/I‘ICCKI/IGI/IXI/IMI/I‘IGCKHCCBOﬁCTBa(CBOﬁCTBa,O6H_II/IG,Z[J'I$I
KilacCa KHCJIOT, pCaKIusd 3TepI/I(1)I/IKaI_II/II/I), INOJIydeHHEC U IPUMCHCHHC.
CTeapI/IHOBaSII/IOIIeI/IHOBaﬂKI/ICJ'IOTI)IKaKHPGI[CTaBI/ITeJ'II/IBI)ICHII/IXKap6OHOBI>IX

KI/ICJ'IOT.MBIJ'IaKaKCOHI/IBBICIHI/IXKap6OHOBBIX KHUCJIOT,UX MOIOHI@@)I@IZCTBI/IG

3.5

CroxHBIeIPUPHIKAKITPOU3BOAHBIEKAPOOHOBBIXKUCIOT. ] UIPOITN3CIIOKHBIX

a¢upoB. Kupsl.I naponuzxupos.lIpumenenunexupos. bruoiaornueckasipoiib )KUpOB

3.6

VYraeBoapl: cocTaB, Kiaccu(UKaLus YrieBoJOB (MOHO-, IU- U TOJHMCAXapHJIbI).
['mokxo3a — mpocrelmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbI,
duznuecknenxuMmuueckruecBoiicTpa(Bzaumoeiictsuecrugpokcugommenu(1l),
OKHCIICHHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBieHue,
Opo’keHHEe TJIOKO3bl), HAXOXJAEHUE B MPHUPOJE, NPUMEHEHHe, OHonornyeckas
posb. DotocunTe3. PPyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u 1emnoiao3a Kak
npupoaHbIenonuMepsl. CTpoeHHEeKpaxMallaulleuTioN03bl. u3nyeckuen

XUMHYeCKUECBOMCTBAKpaxMaia(IuIpoan3,KaueCTBEHHASPEAKIIUSICHOI0M )

A3OTCOI[ep)KaU.II/IeOpFaHI/I‘-ICCKI/ICCOGI[I/IHCHI/ISI

4.1

AMI/IHOKI/ICJIOTBIKaKaM(I)OTepHLICOPF aHUUYeCKHecoeIuHEeHUS. DU3NISCKUEN

XHUMHUYECKUECBONCTBAAMIUHOKHUCIIOT(HapUMeperuiinaa). buonornaeckoe




3HauenneaMuHOKUCHOT. I lenTrabl

4.2

benkn Kkak nOpUpOAHBIE BBICOKOMOJEKYJSpHblE coequHeHus. [lepBuunas,
BTOPUYHASTUTPETUUHAACTPYKTYpaOeaKkoB. XUMHUECKUECBONCTBAOETIKOB:

FI/II[pOJ'II/I3,I[CHaTypaI_[I/IH,Ka‘IeCTBeHHbIepeaKHI/II/IHa6eJ'IKI/I

BrIcokOMOIEKYIIpPHBIECOETUHEHUS

5.1

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOIJICKYJIAPHBIX CO@ﬂHHCHHﬁI MOHOMCp,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMCpPU3allun, CPCAHASA MOJICKYJIAPpHAA
MaCCEl.OCHOBHBIGMCTOI[BICI/IHTGSaBI)ICOKOMOJ'IeKYJ'IHpHBIXCOCI[I/IHCHI/If/'I—

HOJ'II/IMepI/I3 AMAUITIOIIMKOHACHCAI A
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3KCHepI/IMeHTaJIbHBI€ MCTOJAblI H3YUCHHA BCHICCTB U HUX npeBpameHHﬁ:
O3HAKOMIJICHHEC CO6p33LIaMI/IHpI/IpOI[HHX HCKYCCTBCHHBIX BOJIOKOH,IIJIACTMAcC,

Kay4yKOB .HOJ’Iy‘IeHI/IeCI/IHTeTI/ILIeCKOFOKB.y‘-IYKaI/IpCBI/IHI)I

11 KJIACC

Kon

HpOBCpﬂCMLIﬁC}J’[GMGHT CoACpKaHusA

TeOpeTI/I‘leCKI/ICOCHOBBIXI/IMI/II/I

1.1

XuMu4eckuil s1eMeHT. AToM. fpo atoma, M30TOMbI. DJIEKTPOHHAs 000JIO0YKa.
DHepreTuvyeckue YpoBHH, MOTYPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-IJIEMEHTHI.
OcoOeHHocTHpacTIpeACTICHUSICKTPOHOBIIOOPOUTATIIMBATOMAX AIEMEHTOB

[TepBbIX4UeTHIPEXTIEPHOI0B. DIEKTPOHHASIKOH(DUTYpaLIUIaTOMOB

1.2

[Tepnonnueckuitzakonul leppoguyeckascucreMaxuMuIecKkux3aeMeHToB/1. 1.
MenpeneeBa. CBsa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOWCTB XMMMUYECKHUX DJJEMEHTOB U
00pa3yeMbIXUMUIIPOCTHIXUCII0KHBIXBEIIECTBIOTPYIITAMUTIEPHUOAM.

3HaueHUenepruoANIeCcKOr03aKOHaBPa3BUTHNHAYKH

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHAB XUMHUYECKOW  CBSI3H
(xoBalleHTHAs HEMOJSpHAas W TOJSApHAs, WOHHAas, MeTauinueckas). VoHBI:
KaTHOHBI U aHUOHBL. MeXxaHn3Mbl 00pa30BaHMs KOBAJICHTHOM XUMUYECKON CBS3U

(0OMEeHHBINNJOHOPHO-aKIIENTOPHBIN ). BotopoaHascBsI3h

1.4

BaneHnTHOCTS. BHCKTPOOTPI/ILIB.TCHBHOCTB.CTCHCHLOKI/ICHCHI/IH

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BeIIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEILIECTBOTTUITAKPUCTAIIINYECKOMpEIETKH. I [oHsITHEO IMCTIEPCHBIX

CI/ICTeMaX.I/ICTI/IHHI)IeI/IKOJ'IJ'IOI/IJIHBIepaCTBOpBI.MaCCOBaH}IOHﬂBeHIeCTBaB




pacTBope

1.6

KnaccuukanusaeoprannueckuxcoeuHeHnit. HomeHk1aTypaHeopraHnaecKux

BCHIICCTB

1.7

XuMHU4IecKas peaxuus. Knaccudukanus XUMHYCCKUX peakumit B
HeoprannueckoiinopraHnuecKoMxuMnn. 3aKkOHCOXpaHEHUSIMACChIBEIIECTB, 3aKOH

COXpaHEHUs U NIPEBPALLCHUS JHEPTUU TP XUMHUECKUX PEAKLIMAX

1.8

CKopoCTbpeakIiu,e€3aBUCMOCTbOTPAZTHYHBIX ()aKTOPOB

1.9

Oo6parumbiepeakiny. XuMHIeCKoepaBHOBecHE. DaKTOPHI, BIUSIOLIICHA

CocrosauexumuueckoropasHoBecus. I IpunuunJlellarense

1.10

9.]'[eKTpOHI/ITI/I‘ICCKaH,Z[I/ICCOHI/IaHI/IH.CI/IJ'IBHBIGI/ICJ'I36BICBJ'ICKTPOJ'II/ITBI. Cpez[a
BOI[HBIXpaCTBOpOBBeH_ICCTB2KI/ICHaH,HeﬁTpaﬂbHaﬂ,H.[GJIO‘IHaH.PeaKHI/II/II/IOHHOFO

oOMeHa

1.11

OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJII)HI)IepeaKIII/II/I

HeOpraHI/I‘leCKaHXI/IMI/IH

2.1

Hemerannsbl. [lonoxxenne HemetayuioB B Ileproauueckoil cucteMe XUMHUYECKUX
anemenToB J[.MI. MenzeneeBa U 0COOEHHOCTU CTPOEHUSI aTOMOB. Pusznyeckue
CBOMCTBaHEMETAILIIOB. AJITIOTPONIMSIHEMETAJUIOB(HAIIPUMEPE KUCIOPOAA,CePHI,

docdopanyraeponaa)

22

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJOr€HOB, CEpbI, a30Ta,
dochopa, yrmepoga M KpEeMHHS) HW  UX  COCAMHCHHN  (OKCHJIOB,
KHCIIOPOJICOAEPKAIUXKUCIIOT,BOIOPOAHbIXcoeinHeHnH ). [ [puMeHeHne

BaxaeHmmxueMeTaNIOBUNX COeINHEHN

2.3

Meramnsl. Ilonoxenune MeramioB B llepuoanyeckod cucreMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMoBMeTaioB. O0mrepu3ndeckuecBoiicTBaMeTaioB. CrijIaBbIMETAIIIIOB.

DNEeKTPOXUMHUECKUUPSAAHANPSKECHUIMETAIIIOB

24

XUMUYEeCKUECBOMCTBABAKHEUIITXMETAITOB(HATPU I, KaIHiA, KaTTbIIU I, Mar HU i, aITto
MUHUH,ITTHK,XPOM,KeJe30,Me b )uuxcoequHeHuit. Oorme

CHOCO6LIHOHy‘ICHI/I$IMCTaHHOB.HpI/IMeHeHI/IeMeTaJ'IJ'IOBB6LITYI/ITCXHI/IKC

2.5

FGHCTI/IHGCKa}ICBHBLHeopFaHI/I‘{eCKI/IXBeH_[eCTB,HpI/IHaI[J'Ie)KaI_I_II/IXKpaSJ'II/I‘-IHHM

Kj1accaM

XUMHUSAUKA3HD

3.1

PonpxumMunBoOECTICHEHUMAIKOIOTHIECKOM, D HEPTETHIECKOMUITUIIICBOI
0€301acHOCTH,pa3BUTUUMETUIIUHBL. [ [OHATHEOHAY UHBIXMETOJaX TTO3HAHHS

BEIIECTBUXUMHUYECKUXPEAKIIUI
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Hpe,Z[CTaBJ'IeHI/IHO606IJ_II/IXHay‘-IHBIXI'IpI/IHLII/IHaXHpOMBIIJ_UICHHOF OIIOJIYYCHUA




BOXHEHIIMX BewecTB. YUenoBEeK B MHUPE BELIECTB U MATEPHAIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHalbl, KOHCTPYKIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpaMUKa,MaTepUAIBLIUISAAIEKTPOHUKN, HAHOMATEPUAJIBL, OPTAHUYECKUEN

MUHEpAIbHBICY100pEHHS

XuMHsiT W 3I0pOBbE UEJIOBEKAa: IMPaBWJA MCIOJIb30BAHUS  JIEKAPCTBEHHBIX
33 MPerapaToB,paBriIa0e30MacCHOT OMCIIONE30BAHHUSIIPETIAPATOBOBITOBOMXUMHHY B

HOBCEIHEBHOU KU3HU

YuyeOHO-MeTOANYECKOE o0ecTieyeHne
YMK «Xumus. 10 kiaace»
1. Tabpuensa O.C. Ilporpamma kypca xumuu g 8-11 kimaccoB 00meo0pa3oBaTeNbHBIX
yupexaeHuii. — M.: JIpoda.
2. Tabpuensu O. C. Xumusa. 10 kmacc. ba3oBblil ypoBeHb: y4eOHHMK Ui 00Ie00pa30BaTENIbHBIX
opranuzanuii / O. C. I'abpuensa. — M.: llpoda,2018.
3. Tabpuensia O.C., MackaeB ®@.H. u ap. Xumus. 10 knacc. [IpodunbHblii ypoBeHb: Y4eOHUK IS
o0mieo0pa3zoBarenbHbIX yupexaenuid /.— M.: [Ipoda,2014.
4. Tabpuensn O.C. HacronbHas kaura ams yuutensd. M.: biuk u K, 2024.
5. Xumusa. 10 kmacc: KOHTpPOJIbHBIE U TpoBepouyHble paboThl K y4yeOHuky O.C. ['abGpuensHa
«Xumust. 10 kmace. bazoserit yposenb» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u 1p..
— 3-e 3., crepeorurt. — M.: [Ipoda, 2013. — 253, [3] c.
6. Tadpuensn O.C. «Xumus. 10 kmacey». Pabouas Terpans. M.: Ipoda, 2024
7. T'abpuenssu O.C., A.B. SAmyxoBa. Xumusa.10 knacc: pabouas Tterpagp k yueOHuky O.C.
I'abpuensna «Xumus. 10 xnacc. ba3osenii ypoens. -M.: Ipoda,2024 -MeTtoauueckue mocoousl.
8. Tabpuensu O.C., OctpoymoB N.I'. Meroauueckoe mocobue st yuurtens: HacronbHas kHura

yuurens. Xumus. 10 knace/ M.: [Ipoda,2024.

9. Pa6oB M.A. YyeOHO-MeTOAMYeCKHI KOMILIEKT. COOpHUK 3aJlaHUi U yNpakKHEHUH M0 XUMUHU K
yuebHuky O.C.I'abpuensiHa u np. «Xumus.10 knace». -M.: [lpoda. U3narensctBo «Ik3amen»,2008.

10. Cyposuesa. P. II. Tectsl no xumuu.10 xnacc: YueObHo-metoguueckoe nocodue.- M.: JIpoda,
2000.

11. Xomuenko W.I'.. Pemenne 3amau mo xumuu. 8-11 (pemenusi, Meroauku, coersl). -M.: OO0
«3narenscteo HOBAS BOJIHA».2005 -/lugaktuueckuii MmaTepuall.

JlonoTHUTEIbHAS Y4eOHO-MeToIHYecKasi JUuTeparypa:

1. Oprannyeckas XuMHs B TecTax, 3agavax, ynpaxkHeHusx. 10 xkmacc: ydel.mocoOue ist
obmeobpasosar. yupexaenuit / O.C. Tl'abpuensu, U.I'. Octpoymos, E.E. OctpoymoBa. — 3-¢ wusm.,
crepeoturt. — M.: [Ipoda, 2013. — 399, [1] c.

2. Penierutop mo xumuu / oxa pen. A.C. Eroposa. — U3xa. 30-e. — PocroB v//l: @enukc, 2020. — 762,
[1] c.: un. — (AGuTypHUEHT).

3. Xwumus. IloaroroBka x EI'3-2023. 30 TpeHMpOBOYHBIX BapuaHTOB 1o aemosepcuu 2023 roxa:
yduebHo-meroanueckoe nocooue/ B.H. Jloponkun, A.I'. bepexnas, B.A. ®eBpanesa; nox pen. B.H.
Hoponkuna. — PoctoB v/l Jlernon, 2022.

4. Ormmunank EI'D. Xumus. Pemenne cnoxabix 3amad. [lon pepakmumeit A.A. Kasepunoit / ®UTIA. —
M.: UnTennext-Lentp, 2020.



5. Equnsiii rocynapctBennbiit sx3ame 2012, Xumus. YHUBepcaabHble MaTepuaibl JUisl OJTOTOBKU
yuamuxcs / OUIN. — M.: Uaremnekt-Lentp, 2019.

6. T'abpuensan O.C., OctpoymoB WN.I'., CnankoB C.A. Kuura nns yuutens. Xumus. 10 k. ba3zoBbrit
ypoBeHb: MeToaudeckoe mocooue. — M.: Ilpoda,2014

7. Xomuenko M.I'. Pemenne 3amay no xumuu. — M.: OOO «M3narensctBo HoBast Boanay, 2015. 8.
Xomuenko I'.I1. Xumus ains nocrynaromux B By3sl: Yue0.mocobue. — M.: Boicin.mk.,2015. — 367 c., ni.

9. I'muakaH.JI. O6mas xumus. M3narensctBo «MHTErpan-npecc» - M.: 2008.

10. T'abpuensa O.C., OctpoymoB N.I'. Opranuueckass XuMusi B TECTaX, 3ajJadax, yrnpaxHeHusx. 10
ki1 — M.: [Ipoda,2005.

11. XKypun A.A.. 3amanus U ynpaxHeHus o XuMuu. Jlugaktuaeckue MaTepuaisl 1 yyanmxcs 10-
11 xnaccos. -M.: llIkonsHas npecca,2005.

12. Ky3nenosa H.E., JléBkun A.H.3ajmaynuk no xumuu s ywammxes 10 kiacca
obmieobpa3zoBarenbHbIX yupexaeHuid: [Ipodunsusiii ypoBens. — M. :Bentana-I'pad,2007.

13.  Tectror mo xumum: 10-if xi1.: x yueOnuky O.C.I'abpuensna um np. «Xumms. 10 xmacey /
M.A.Ps608, P.B. Jlunsko, E.FO.HeBckas. — M.: «3k3amen»,2006. — 158 ¢

Cpeacra undgopmaTuzanuu
IIporpaMMHO-TeXHOJIOTHYECKHE KOMILIEKCHI
HNuTepHeT-pecypcebl:

1. «Enunas komtekmwmst Ludposeix O0pazoBarenbHbIX PecypcoB» (Habop mUPPOBBIX PeCypcoB K
yueonukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

2. http://him. 1september.ru/index.php— sxypHan « XuMus».

3. http://him.1september.ru/urok/-Matepuansl K ypoky.

4. http://formula44.narod.ru Kypc oprannyeckoit xumuu 3a 10 xnacc.
5. http:/www.schoolchemistry.by.ru lllkosbHast XuMus — CIpaBOYHHUK.
6. www.edios.ru — Di10C — EHTP AUCTAHIIMOHHOTO 00Pa30BaHUA.

7. www.km.ru/education - yuyeOHble MaTepuaibl U cioBapu Ha caiite «Kupumn u Medoamin».
8. http://djvu-inf.narod.ru/ - anexTponnas Oudanoreka.

9. http://www.alhimik.ru IIpencrtaBieHsl pyOpUKH: COBETHl AOUTYpUEHTY, YUYMTENIO XHUMUH,
CIPaBOYHMK (04eHb OOJbIIas MoaAOOpKa TaOIUI] U CIPABOYHBIX MaTepuasoB), Beceaast XMMHUsI, HOBOCTH,
OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUUYECKUX CBEICHHIA).

10. http://www.hij.ru XKypuan «Xumus 1 Xu3Hb» TMOHATHO M 3aHUMATEIILHO PacCcKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOUT B HAYKe U B MUPE, B KOTOPOM MBI KUBEM.

11. http://chemistry-chemists.com/index.html DnexTpoHHBI XypHan «XUMHUKU U XUMHS», B
KOTOPOM MPEJCTABICHO MHOXECTBO OINBITOB MO XUMHH, 3aHUMAaTeNbHOW MH(pOpMAINU, MO3BOJISIOMIEH
YBJIEYbh YIEHUKOB dKCIIEPUMEHTAILHON YaCThIO MPEeIMETA.

12. http://c-books.narod.ru BeceBo3moxkHast aureparypa o XuMuH.

13. http://www.drofa-ventana.ru M3BecTHoe wu3naTenscTBO yueOHOW muTepaTypbl. HoOBHHKH
HAYYHO-TIONYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XUMUU.

14. http://1september.ru  KypHan gis yuurteneil u HE TOJIbKO. BoibIoe KoaudecTBO paboT
YUEHHKOB, B TOM YHCJIE€ U UCCIIEIOBATEILCKOTO XapaKTepa.



15. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIA MOPTal CO CChUTKaMHU
Ha 00pa3oBaTeNbHbIC CAUTHI 10 XUMUH.

16. www.periodictable.ru COOpHUK cTaTeli O XMMHYECKHX OHIIEMEHTaX, WJUTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM

17. «Enunas xomteknus L{udpossix O0pazoBarenbHbIX PecypcoB» (Habop mudpoBbIX pecypcoB

k yuebnukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

18. http://him. Iseptember.ru/index.php — xxypHan «XumMus».

19. http://him.1september.ru/urok/- Matepuanbl Kk ypoky. Bce paGoTel, Ha OCHOBE KOTOPBIX

CO3JIaH CalT, ObUIM OIyOJIMKOBAHBI B )KypHase «XUMHUs». ABTOpaMH caiiTa pojeiana 0onpmas pabora
[0 CHUCTEMATH3UPOBAHMIO T'a3€THBIX CTATeH ¢ YYETOM HIKOJBHOW y4eOHOW MpOTrpaMMbl MO MPEIMETY
"Xumus"

20. www.edios.ru — Di10C — IEHTP AUCTAHIIMOHHOTO 00PA30BAHMS

21. www.km.ru/education - yueOHbIC MaTepUaibl U ciIoBapH Ha caiite « Kupumn u Medoauii»

22. http://djvu-inf.narod.ru/ - anexTpoHHast OubIMOTEKA.

23. www.drofa.ru — anekTpoHHBIN yueOHHUK

Menuapecypcsbi:

CD, CD-ROM - /Iucku mo XuMuu
e Xwumus 7-11 knacc. Bam penierutop. UHTepakTUBHBIE JIeKIMH. Pelienre3anay.
o Xumus obmas u Heopranuueckast 10-11 kmacc amas NoAroToBKY Ipu noctyruienud B BY3.
e Xumus 8-11 kiacc. Bupryanbnas naboparopus. YueOHOe JIEKTPOHHOE U3JaHKe

YMK «Xumus. 11 kiacc. ba3oBblil ypoBeHb»

1. Xumus. 10 knace: yueOHuK ais oOuieoopazoBarenbHbix opranusanuii / O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnagkos.

bazoBelii ypoBeHb. YueOnuk. — M.: IIpocemenue, 2019 2. O. C. 'abpuenan u op. Xumus. 11 xnacc.
bazoBelii ypoBenb. Metoauueckoe nocooue. 3. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 knacc.
ba3oBbIi1 ypoBEHB.

Hupopmayuonnsie cpeocmea Humepnem-pecypcol na pycckom sa3vike

1. http://www.alhimik.ru [IpencraBnens! cienyromue pyOpUKH: COBEThl a0UTYPUEHTY, YUUTEIIO0 XUMHH,

CIpaBOYHMK (OUeHb O0JIbIIast MOJ00pKa TabJIMII U CIPABOYHBIX MaTepHaJIOB), BecEnas XMMHUs, HOBOCTH,
OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHH). 2.
http://www.hij.ru/ XKypran «XuMus 1 )KU3HHIIOHATHO U 3aHUMATEJILHO paccKa3bIiBaeT 000 BCEM

HHTCPCCHOM, YTO ITPOUCXOAUT B HAYKC U B MUPE, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIH KypHan1 « XUMUKH U XUMUsD». B sxypHane
MPEJICTaBICHO MHOXKECTBO OMBITOB MO XMMHUH, COJIEPKUTCS MHOTO 3aHUMATENbHON HH(pOpMAIIIH,
MO3BOJIAIONIEH YBIEUb YYEHUKOB KCIIEPUMEHTAILHON YaCThIO MpEIMETa. 4.
http://c-books.narod.ru JIuteparypa no Xxumumu.

5. http://1september.ru/. XKypnuan «IlepBoe ceHTAOps» 715 yunuTenel U He TOabKO. B HEM mpeacTaBieHO

00JIBIIIOE KOJTMYECTBO PAOOT YUEHUKOB, B TOM YHCIIE U HCCIIEA0BATEIBCKOTO XapaKTepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuil IKOIbHBIN MOPTAJ CO CChIJIKAMU Ha

00pa3oBaTebHBIC CAUTHI IO XMMUH. 7.
www.periodictable.ru



http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/
http://www.drofa.ru/
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