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IHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XuMHUM Ha YPOBHE CPEJHETO OOIIero o0Opa3oBaHus pa3padoTaHa Ha
OCHOBE TpeOOBaHUI K pe3yslbTaTaM OCBOEHHUs OCHOBHOM 00pa30oBaTEIbHOM MpOrpaMMBbl
cpenHero obiero oopazosanus, nmpencrasieHHbix B ®I'OC COO.

XuMHs Ha YpOBHE YIIyOJICHHOTO M3Y4YEHUs 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HayqHOro oOpazoBanus ydammuxcs 10 - 11 kmaccoB. M3yuenue npenmera,
peai3yeMoe B yCIIOBUAX TudepeHInpoBaHHOTO, TPOGUILHOTO 00y4YeHHUSI, TTPU3BAHO
oOecreyuTh 00111e00pa30BaTEbHYI0 U OOMIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJISl afanTallui UX K OBICTPO MEHSIOIIUMCS YCJIOBUSIM KU3HU B
COLIMYME, a TaKXe JUIsl MPOJOJDKEHUsI 00ydeHHs B OpraHu3aiusx npodeccuoHaibHOro
0o0pa30oBaHusl, B KOTOPBIX XUMHUSI SIBJISIETCS OJTHOM M3 MPUOPUTETHBIX AUCIUTUIMH.

B mporpamme mo XxvMuM HazHayeHUE MpeaMeTa «XHUMHs MOIy4daeT MOApPOOHYIO
UHTEPIPETAIMIO B COOTBETCTBUU € OCHOBOIMoararonmmu nojoxenusmu @I'OC COO o
B3aMMOOOYCIOBICHHOCTHU 1€, CoAepKaHus, Pe3yIbTaTOB 00yYeHUs U TpeOOBaHUM K
YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB. CBUJETEIBCTBOM TOMY SIBJISIIOTCSl CIIEAYIOIINE
BBITIOJTHSIEMbIE POTPAMMOM 110 XUMUH (PYHKIIUU:

- ”HPOPMALIMOHHO-METOINYECKAS, pean3alnsl KOTOPOil 00ecreuyrBaeT MoaydYeHue
NPEJICTABIICHUsI O NENIX, COAEpKaHUHU, OOIIeH cTpareruu OOydeHHs, BOCIUTAHUSA U
pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH TPEIMETa, U3y4yaeMOro B paMKax KOHKPETHOTO
npodus;

- OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOopas NpeayCMaTpUBAET OIpeaeieHHE:
IPUHITUIIOB CTPYKTYPUPOBAHUS U TIOCTIEIOBATEILHOCTH U3YYCHHSI YUeOHOTO MaTepHaia,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXO0J0B K (hOPMUPOBAHHIO
COJICP)KATENILHOM OCHOBBI KOHTPOJII Y OICHKM 00pa30BaTEIbHBIX JOCTHKEHUHN
OoOydJarmMXCcs B paMKaX MTOrOBOM aTTecTaluu B (popmMe eAMHOr0 rocyIapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma aJis yriyOaeHHOTO U3YYICHHS] XUMHUH:

- YCTaHaBJMBAE€T HWHBAPUAHTHOE IMPEIMETHOE COJEp)KaHUe, 00s3aTerabHOe IS
M3y4eHUS] B paMKax OTACJIbHBIX Mpoduiield, MNpeaycMaTpuBaeT pacupeeieHue u
CTPYKTYpHUPOBAaHUE €ro MO KJaccaM, OCHOBHBIM COJAEPKATEIbHBIM JHUHUSAM/pa3ienam
Kypca,

- JaeT MPUMEpPHOE pacrpelesieHne y4eOHOrO BpPEMEHH, PEKOMEHIYyEeMOro JJjis
W3YYCHUS OTNCTBHBIX TEM;

- TIpeajaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh U3YUEHHSI Y4€OHOr0 MaTepHasa C
Y4€TOM JIOTHKHU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBS3EH;

- JaeT METOAMYECKYI0 MHTEPHpPETAalUI0 LEJIed W 3aJad H3ydyeHUus IpeiMeTa Ha
yriyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO OOILIETO
o0pa3oBaHus, COJIEPKATEIbHOW XapaKTEPUCTUKHU TUIAHUPYEMbBIX PE3YyJIbTaTOB OCBOCHHUS
OCHOBHOI1 00pa30BaTeILHOMN MPOrpaMMBbl CPeAHEro 00IIero o0pa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, TPEIMETHBIX), a TakKe ¢ Y4eTOM OCHOBHBIX  BHJIOB



y4eOHO-TI03HABATENbHBIX JIEWCTBUM O00y4aromierocss MO OCBOCHHUIO COAEP)KaHUS
MpeIMeTa.

[To BceM mo3uiusiM B MporpaMMme MO XHUMHH MPEAyCMOTPEHA MPEEMCTBEHHOCTh C
00y4eHHEM XMMHH Ha YPOBHE OCHOBHOI'O OOILIETr0 0OOPa30BaHUS.

[TporpamMma 1Mo XUMHH CITYKUT OPUESHTHPOM JJISi COCTABIICHHUSI aBTOPCKUX pabodmx
MporpaMM. 3a MpeaernaMu YCTaHOBJIEHHOW MpPOrpaMMOW IO XUMHH 0O0s3aTENbHOU
(MHBapUAHTHOW) COCTABIISIIONICH COJepkKaHUs Yy4eOHOro mpeaMera «XUMUsS» OCTaeTCs
BO3MOXXHOCTb BBIOOpA €r0 BapUAaTUBHOW COCTABIISIIONIEH, KOTOpast JOJIKHA ONPeIeAThCs
B COOTBETCTBHUM C HAMPABJICHUEM KOHKPETHOTrO Mpoduis 00ydeHusi. ABTopaMu padbouux
IporpaMM MOXKET OBITh TPEAJIOKEH WHOW MOAXOJ K CTPYKTYpUPOBaHHIO Y4eOHOTO
MaTepuana U MOCIeNOBAaTEILHOCTH €ro M3y4eHHs, CBO€ BHUICHHUE IMyTe M CIOCOOOB
(dbopMUpOBaHUs CUCTEMbI PEIMETHBIX 3HAHUN, YMEHUI U BUJIOB Y4€OHOM J1€ATEIbHOCTH,
a TaKXe CUCTEMBbI CIIOCOOOB M METOJIMYECKUX MPHUEMOB MO PA3BUTHUIO U BOCIHTAHUIO
00 yJaromuxcs.

B cootBerctBUM ¢ KoHIEeNTYyalbHBIMU TTosoKeHUsIMU PI'OC COO o HazHaueHUU
MpPeIMETOB 0a30BOTO M YriyOJEHHOTO YpOBHEH B cucrteme auddepeHIInpoBaHHOTO
o0y4yeHUs Ha YpOBHE CpeHEro oluiero oOpa3oBaHusi XMMHUS Ha YPOBHE Yr1yOJIEHHOIO
M3Y4YEHUsl HAMpaBIEH Ha peaIn3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaroM
MOTyYEHUS] XUMHUECKOTO 00pa30BaHMsl B paMKaxX M3y4eHHs CIEIHATbHBIX €CTECTBEHHO -
HAyYHBIX W XUMHUYECKHMX JUCIUIUIMH B BYy3aX W OpraHU3alusix CpeIHero
npodeccuoHaabHOro oOpazoBaHusa. B 3Toil cBsi3uM u3ydeHue rmnpeamera «XUMUSD)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YIIIyOJIEHHE TEOPETHYECKON U
MPAKTUYECKON MOATOTOBKM OOYYalOLIMXCsl, BBIOPABIIMX ONPEACICHHBIA MPOPUiIb
oOydeHHs, B TOM YHCII€ C MEPCHEKTHUBOM MOCIEAYIOIIET0 MOJIYYEHHUS] XMMHYECKOrO
oOpa3zoBaHusl B OpraHu3anusax npodeccuoHaibHoro oopa3zoBanus. B cBere TpeGoBanmit
OI'OC COO k miIaHupyeMbIM pe3yjbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTebHON
OporpaMMbl  CpelHEr0  oOIIero oO0pa3oBaHUs U3Y4YEHHE TMpeaMeTra  «XHUMHs»
OPUEHTUPOBAHO TAaKXE HA pEIIEHWE 3a7ady BOCHUTAHUS M COLUAIBLHOTO Pa3BUTHS
oOydaromuxcs, Ha (popMUpOBaHUE Y HUX OOLIEMHTEIUIEKTYalbHBIX YMEHUH, YMEHUH
palMoHanu3aly y4eOHOro TpyJia U 0000IIEHHBIX CIIOCOOOB JIESITEIbHOCTH, UMEIOIIUX
MEXAUCIUTUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

XUMHST HAa YpPOBHE YIJIYyOJICHHOTO M3YYEHHMs BKJIIOYAET YriayOJieHHbIE KypChl -
«Opranuueckass xumus» U «OOmas u Heopranuueckas xumus». [lpu ompenereHun
MOJIXOA0B K OTOOPY M CTPYKTYPHOH OpraHW3alué COJEpP)KaHHUA DJTHX KypCOB B
porpaMMe Mo XUMHHM 3a OCHOBY MpuHATHI nonoxeHuss OI'OC COO o pazmuuusax
0a30BOro M YriryOJICHHOIO YPOBHEW U3y4EHUs MPEAMETA.

OcHoBY conepxkanus KypcoB « Opranuueckast Xumusi» u «OO0111ast 1 HeopraHudeckas
XHMHS» COCTABJISIET COBOKYMHOCTh TNMPEAMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCS K
0a30BOMY YpOBHIO M3YU€HHUsI MpeAMeTa. ITa CUCTEMA 3HAHUU MOIYyYaeT ONpelesIEHHOEe
TEOPETUYECKOE JIOMOJIHEHUE, TO3BOJISIFOLIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OOJBIIHIMA
o0beM (akTonornueckoro marepuana. Ha yriiyOjieHHOM ypoBHE M3y4€HHs IpelMeTa



oOecrieyeHa BO3MOKHOCTh 3HAYUTEIBHOIO YBEIMYEHHSI 00BbEMa 3HAHUM O XUMUYECKHUX
AJEMEHTaX M CBOMCTBaX MX COEJIMHEHHA Ha OCHOBE pACHIMPEHHUS M YrIIyOJeHHs
MPEACTABICHUM O CTPOCHUU BEIIECTBA, XUMHUYECKOW CBA3M U 3aKOHOMEPHOCTIX
MIPOTEKAHMS PEAKINI, pacCMAaTPUBAEMbIX C TOUYKH 3PEHUS XMMHUYECKONM KUHETHKUA W
TepMOJUHAMUKU. 3ydeHne mnepuoauueckoro 3akoHa u Ilepuoanyueckor CUCTEMBI
XUMUYECKUX 3JEMEHTOB 0a3upyeTrcsi Ha COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKUX
MPEICTABIICHUAX O CTPOCHHHM aTOMa. XUMHUYECKasl CBSI3b OOBACHSETCS C TOUKHU 3PEHUS
HHEPreTUYECKUX M3MEHEHUW NpHU ee O0pa3oBaHUU M Pa3pyLIEHUH, a TAKXKE C TOUYKHU
3peHusi MEXaHM3MOB ee oOpa3oBaHus. l3yueHue THUNOB peakUUil JOMOIHSIETCS
(opMUpOBaHUEM NPEICTABICHUN 00 SIEKTPOXUMHUYECKUX MPOLEccax U IIIEKTPOIIN3e
pacIulaBOB U PAacTBOPOB BEUIECTB. B Kypce OpraHM4ecKOd XMMHH IPU PACCMOTPEHUU
PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUH yAaessercss oco0oe BHMMAaHME BompocaM 00
ANEKTPOHHBIX 3((eKTax, 0 B3ZaUMHOM BIHMSHUM AaTOMOB B MOJIEKYJIaX M MEXaHM3Max
pPEaKILINH.

Ocoboe 3HaueHue MMEET TO, YTO Ha COAEpkKAaHHE KYpCOB XUMHUHU YIIIyOJIEHHOTO
YPOBHSI M3y4YEHHS JJIsl KJIACCOB OIpeNeJeHHOro mpodumis (TIaBHBIM 00pa3oM Ha HUX
CTPYKTYPY ¥ XapakTep JAOMOJTHCHHUH K 00IIel cucTeMe PEeIMETHBIX 3HAHHI ) OKa3bIBAIOT
BIIMSIHUE CMEKHBIE NTpEAMETHI. Tak, HalpuMep, B COACPKAHUMU MPEIMETA ISl KJIACCOB
XUMUKO-(pu3nyeckoro npoduis OosblIoe 3Ha4€HHE OyAyT MMETh 3JIEMEHTbl y4eOHOTO
Marepuaia 1o oomen xumud. [lpu n3ydenuun npeamera B JaHHOM CIIy4yae akIeHT OyaeT
c/ieJlaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUM B XUMHUU U B
bu3MKe: aTOMHO-MOJICKYJISIpHAas Teopusi (MOJICKYJsipHasi T€Opusi B (PU3HKE), 3aKOHBI
COXpAHEHHs MacChl U SHEPTUH, 3aKOHBI TEPMOIMHAMUKHU, DJIEKTPOJIN3a, IIPEICTABICHUS O
CTPOEHHH BEUIECTB U IPYTOE.

B conmepxanum mnpeamera IS KJIACCOB XMMHKO-OMOJOTMYECKOro Mpoduiis
OonbIIMI  yaenbHBIM Bec Oyner uMeTh opraHuyeckas xumus. B sToM ciyuae
PEIOCTABISIETCS] BOBMOXHOCTD Jis1 00siee 0OOCTOATEIbHOIO PACCMOTPEHUSI XMMUYECKOM
OpraHu3aluy KIETKM KaK OWOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOM BXOHASAT, K
OpUMEpY, TaKhe CTPYKTYpHbl€ KOMIIOHEHTBI, KaK JIMIHUAbI, OEJIKH, YIJIEBOJBI,
HYKJICMHOBBIE KHCIOTBI M Japyrue. lIpm 3TOM 3HaHMs O cocTaBe M CBOMCTBax
IIPEICTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KAT OCHOBOM IS
U3YyUEHUs CYIITHOCTHU IPOLECCOB (POTOCUHTESRA, JAbIXaHUs, TUIIEBAPEHMUSL.

B muane ¢QopmupoBaHMS ~OCHOB HAy4HOIO MHMPOBO33PEHHS, OCBOCHUS
OOLIEHAyYHBIX METO/IOB IO3HAHUSA W OIbITA MPAKTUYECKOrO MNPUMEHEHHS Hay4HBIX
3HAHMM W3ydeHHe InpeaMera «XHUMHsS» Ha YriayOJEeHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBA3SAX C yYEOHBIMH MPEAMETAMU, BXOASIIUMHU B COCTAB IMPEIMETHBIX
obnacreil «kEcTtecTBeHHO-Hay4YHBIe», «MareMaruka u nuHGopmaTruka» u «Pycckuil si3pIk U
JUTEpPATypar.

[Ipu u3ydyeHnn yueOHOro npeaMera « XuMus» Ha YrilyOJIESHHOM YpOBHE TaKxKe, Kak
Ha YpPOBHE OCHOBHOTO M CpeHero oo1iero oopazoBanus (Ha 6a30BOM YpOBHE), 3a/1aueii
NEPBOCTEIIEHHON 3HAYUMOCTH SBJsieTCs (OpPMHpPOBAHHWE OCHOB HAYKM XUMHUU Kak



00JaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKON MAESITEIbHOCTH YEJIOBEKa H
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOH KYNbTYyphl. Pemienne 3Toil 3ai1ayn Ha yriayOJeHHOM
YPOBHE U3Y4YEHU MPEIMETA NPEANOIAracT pealn3alnio TaKUX LENeH, KaK:

(bopMUpOBaHUE TIPEICTABICHUI:

O MaTepualbHOM EIWHCTBE MHMPA, 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTH SIBJICHUU
IPUPOIBI, O MECTE XMMHHU B CHCTEME ECTECTBEHHBIX HAyK M €€ BEIYIIEH pOJu B
o0ecreyeHu yCTOMYMBOrO  Pa3BUTHS  YEJIOBEUECTBA: B  PELICHUU MPOOJIEeM
HKOJIOTMYECKOM, DPHEPreTUUYEeCKO M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUH MEIUIMHBI,
CO3JJaHMM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DJHEPruM, B OOECreYeHUU
PaIMOHATILHOTO TPUPOAOIIONIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS MU OOIIEH
KyJbTYpbl YEJOBEKa, a TaKXKE JKOJOTMYECKHM OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOAHOU CPELIE;

OCBOCHUE CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHYECKOM COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA: (PyHAAMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPUHI
XUMHH, COBPEMEHHBIX NPEACTABICHUNA O CTPOCHHUM BEIIECTBA HA PAa3HBIX YPOBHSX -
aTOMHOM, HWOHHO-MOJIEKYJIIDHOM, HAJIMOJIEKYJSIPHOM, O TEPMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHUS XMUMUYECKUX PEaKIUi, 0 XUMHYECKOM
pPaBHOBECUM, PACTBOPAX M JUCHEPCHBIX CUCTEMAX, 00 OOIIMX HAyYHbIX MNPUHIIMIAX
XUMHAYECKOT0 IPOU3BOJICTBA;

(dbopMupoBaHue y OOyYarOIIMXCA OCO3HAHHOI'O MOHHUMAaHHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMMHUYECKUX 3HAHUU IS OOBSCHEHHUS KIIOUEBBIX HIEH W Tpoliem
COBPEMEHHOW XWUMWH, s OOBSICHEHUS W TPOTHO3UPOBAHMS SBJICHUMN, HMEIOIIUX
€CTECTBEHHO-HAYYHYI0; TPaMOTHOTO pElIeHHs NpoOJieM, CBS3aHHBIX C XUMHEH,
OPOrHO3UPOBAHMS, AHAIM3a M OLEHKUM C TIO3UIUH 3KOJOTMYECKOH Oe30MacHOCTH
MOCJIC/ICTBUN OBITOBOM W TMPOU3BOJACTBEHHOM ACATEIHLHOCTH YEJIOBEKAa, CBSA3aHHOU C
XUMUYECKUM MPOU3BOICTBOM, UCIIOJIb30BAHUEM U NIEPEPaOOTKOM BEIIECTB;

yrayOJjaeHue MpeACTaBICHUM O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX IS
NpUOOPETEHUS] YMEHUN OPUEHTUPOBATHCSA B MUPE BEUIECTB U OOBSICHEHUS] XUMUYECKHUX
SABJICHUH, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUYECKON AEATEILHOCTU U NTOBCEIHEBHOM
KU3HU.

B nutane peanuzanuu nepBoOYEPETHBIX BOCIUTATEIbHBIX U Pa3BUBAOIIUX () YHKIIUN
[EJIOCTHOM CUCTEMbI CPETHETO O0IIero 00pa3oBaHUsl MPU U3YUEHUHU MPEAMETa « XUMHUS)
Ha YTIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKUE 1IEJIU U 33]1a4H, KaK:

BOCIIUTAHHE YOEXKJIEHHOCTU B IO3HABAEMOCTH SIBIICHUM TPHUPOJIbI, YBAXKEHUS K
MIPOLIECCY TBOPYECTBA B 00JIACTU TEOPETUUECKUX U TPUKIIAHBIX UCCIEIOBAHUI B XUMUH,
(opMUpOBaHUE MUPOBO33PEHUS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO PA3BUTHUS
HayKH;

pa3BUTHE MOTUBAIIMU K OOYYEHHUIO M TTO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHUS 00II€YEI0BEUECKUX LIEHHOCTEM;

pa3BUTHE TIO3HABATEJIBHBIX HHTEPECOB, HWHTEIUIEKTYAJbHBIX M TBOPYECKHUX
CrocoOHOCTeM 00yJarmuxcs, (GOpMHUPOBAHUE Yy HHMX CO3HATEIHHOTO OTHOIIEHUS K



caMOOOpa30BaHUIO U HEMNPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBUIO  YCHEIIHOM
npodeCCHOHATBHON W OOIIECTBEHHOM MEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e *KU3HHU;

dbopMHupOBaHUE YMEHHI M HABBIKOB Pa3yMHOT'O MPHPOIONOIL30BAHMS, PAa3BUTHE
AKOJIOTMYECKOM  KYJIbTYpbl,  NPUOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJE3HOU
DKOJIOTHYECKOU NeITEIbHOCTH.

OO1iee yMCIO YacoB, PEKOMEHJAOBAHHBIX ISl M3YYCHHUS] XMMHUH Ha YrIIyOJIEHHOM
ypoBHe, - 204 gacos: B 10 kiacce - 102 gaca (3 gaca B Hezento), B 11 kimacce - 102 vaca (3
yaca B HEJIEIIO).



COIAEPXXAHUE OBYYEHUA

OPI'AHUYECKASA XUMMUSA

Teopernyeckue OCHOBbI OPraHUYeCKOM XUMUH

[Ipeamer u 3HaYeHUWE OPraHUYECKOW XMMHUU, MPEJCTABICHUE O MHOrooOpazuu
OPraHUYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOEHHUE aToMa YIriepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUSI.
BasnenTHbIE BO3MOKHOCTH aroma yriepoaa. XHWMHYECKas CBs3b B OpPraHUYECKUX
COCMHEHUAX. THUMbl THOpUIM3AIMU aTOMHBIX opOuTaneil yriaepoma. MexaHU3MBbI
o0pa3oBaHUsl KOBAJEHTHOW CBs3U (OOMEHHBIM ¥ JOHOPHO-AKIENTOPHBIN). Tursl
MIePEKPHIBAHUS AaTOMHBIX OpOUTANeH, - U -CBsi3u. OIMHApHAS, TBOWHASI U TPOWHAS CBSI3b.
Crioco0Obl pa3pbiBa CBA3EH B MOJIEKYJIaX OpraHndeckux BemecTB. [lonsTre o cBoOOAHOM
panukane, Hykiaeoduie u 3JaeKTpoduie.

Teopust cTpoeHusi opranudeckux coeguHeHuid A.M. ByriepoBa u COBpeMEHHbIE
MIPEJICTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYE€HUE TEOPUU CTPOEHUS OPraHUYECKUX
coequHeHnii. MonekynsipHble U CTpYKTypHble (Qopmyinbl. CTpyKTypHbIE (OpPMYIbI
Pa3IMYHBIX BUAOB: Pa3BEPHYTAs], COKPALLIEHHAs, CKEJIETHAS.

N3omepust. Buabl n3oMepun: CTpyKTypHast, IPOCTPAHCTBEHHAS.

OnekTpoHHbIE 3G(EKTHI B MOJIEKYJIaX OPraHUYECKUX COSTMHEHUN (MHAYKTUBHBIN U
ME30MEpHBIN 3PPEKTHI).

[IpenacraBnenue o kiaaccudukanuu opraHuueckux BemiecTB. [loHstue o
¢yHkumoHanbHOM rpynmne. ['omonorusi. ['omonornueckue psiabl. CuctemaTudeckas
HOMeHKIaTtypa opranndeckux coenuHenudi (IJUPAC) w  TpuBManbHBIC Ha3BaHUS
OTIEJIbHBIX IIPEICTaBUTEIICH.

OcOoOeHHOCTH U KJacCU(UKAIMS OpraHuYecKux peakuuil. OKHUCIUTENbHO -
BOCCTAHOBUTEJIbHBIE PEAKLIMN B OPTAHUYECKON XUMHUH.

OKCNEpUMEHTAIbHBIE METOABbl M3YYEHMS BEIIECTB W HUX [PEBPAILECHUN:
O3HAKOMJICHHE C o0pa3laMy OpraHMYeCKHX BEIECTB M MaTepHajlaMd Ha UX OCHOBE,
ONBITBI O NPEBPALICHUIO OPraHUYECKMX BELIECTB NPHU HArpeBaHuWU (IUIABJIEHUE,
00yrJaMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOENIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yriesonopoast

Ankanel. ['omomornueckuid psij ankaHoB, oOmias ¢opMmysia, HOMEHKIATypa H
M30MEpHUs. OJEKTPOHHOE U  IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — aJKaHOB,
bp3-rubpuauszanus aroMHBIX OpOHWTaNel yriiepoia, a-cBsi3b. (PH3MYECKHE CBOMCTBA
AJIKaHOB.

XHAMHUYECKUE CBOMCTBA  QJKAaHOB: pEaKUMH  3aMEUICHUS, HW30MEpH3aLuH,
NErUAPUPOBAHUS, IIUKIIU3ALUN, TUPOJIN3A, KPEKUHTa, TOPEHUS.

Haxoxnenue B npupoze. CriocoObl MOMydeHHsl U IPUMEHEHHE aTKaHOB.

[Muknoankansl. OOmias ¢opmyna, HoMeHknarypa W wuzoMmepus. OcoOeHHOCTH
CTPOCHHUSI U XUMUYECKUX CBOMCTB MajbIX (IIMKJIOMPOIAH, MUKIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, IHUKJIOTEKCaH) IMHUKI0oaaKaHoB. CrocoObl MONMy4YeHUs U MPUMEHEHUE



LUKJIOAJIKAHOB.

Anxensl. ['oMonornuyeckuil psii  ankeHoB, oO0mas QopMmyna, HOMEHKIATYpa.
DIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKeHOB, Bp2-rubpuamsanms
aTOMHBIX opOuTanei yriepojga, a - W n-cBa3u. CTpyKTypHass U TeOMeTpudecKas
(muc-Tpanc-) nzomepusi. PU3NYECKHE CBOMCTBA aJIKEHOB.

XHUMHUYECKUE CBOMCTBA: PEAKI[MU TPUCOEANHEHUS, 3AMEILICHUS B a-TI0JIOXKEHHUE MTPH
JIBOMHOM CBSI3H, TOJIMMEPHU3aLMH U okucaenus. [Ipasuiio MapkoBHukoBa. KauecTBeHHBIE
peaKuny Ha JBOWHYIO CBS3b.

CriocoObl OTy4YeHUs U PUMEHEHHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHOB (CONPSKEHHBIC, W30JMPOBAHHBIC).
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMHUUECKUX CBOMCTB COMPSKEHHBIX JIHEHOB,
1,2- u 14-npucoenunenue. IlomuMepusanus CONPSDKEHHBIX JHEHOB. CrocoObl
NOJIYYEHUS U IPUMEHECHHUE AJIKAUEHOB.

Anxunel. ['omonoruueckuil psig ajnkuHOB, oOmIas Qopmyna, HOMEHKJIATypa U
u30Mepusa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKHUHOB,
Sp-rubpuan3aiusi aTOMHBIX opouTane yriaepoaa. dusznyeckrue CBONCTBA aJTKUHOB.

XHWMHUYECKUE CBOMCTBA: pEAKLUU TPUCOEANHEHHUS, TUMEPU3ALMHI U TPUMEPU3aLIUH,
okuciieHus. KuCIIOTHBIE CBOWMCTBA aJKWMHOB, MMEIOIIMX KOHILEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE peakliy Ha TPOWHYIO CBSI3b.

CrocoObl NOay4YeHUs: U MPUMEHEHUE aTKUHOB.

ApomMaTthuecKkue YriieBogopoabl (apeHbl). I'oMonornueckuili psj apeHoB, oOmas
dopmysa, HOMEHKJIATypa U H30MEpUs. DJIIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKYJbl OeH3051a. u3nyeckue CBOMCTBA apEHOB.

XUMHUUYECKHE CBOMCTBa O€H30Jla M €ro TOMOJIOTOB: pEaKUUH 3aMElICHHs B
OEH30JIbHOM KOJIbIIE U YTIIEBOJIOPOHOM paUKalle, peakuu MPUCOEANHEHNU S, OKUCIICHUE
roMmonioroB Oenzona. IlpencraBienue 00 OPUEHTUPYIOIIEM JIEWCTBUM 3aMECTUTENEH B
OCH30JIbHOM  KOJIblIE Ha TpUMEpe AaJKWIbHBIX  PAJUKAJIOB, KapOOKCUIbHOM,
TUAPOKCUIIBHOM, aMHUHO- U HUTPOIPYIIIbl, aTOMOB I'aJIOr€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTupoJia. [lomuMepusanus crupoia.

CrnocoObl noyYeHus: U MPUMEHEHNE apOMaTUYECKUX YTIIEBOI0OPOIOB.

[Mpuponusiii ra3. IlomyrHele HedTsHbIe Ta3bpl. HedTh u ee MpoOMCXOXKIEHUE.
KameHHblii yroiab 1 IpOAYKThI €ro NepepadoTKu.

CnocoObl  mepepabOTKM  HEPTH:  TEPEeroHKa, KPEeKUHr  (TEPMHUYECKUH,
KatanuTtuyeckuit), pudopmunr, nuponus. IIpoaykTel mnepepaboTku HePTH, UX
MIPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY Pa3JIMUYHBIMU KIJIACCAMU YIJIE€BOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE  TaJOr€HIPOM3BOJIHBIX  YIIEBOAOPOAOB.  Peakuuu
3aMeIleHUs TaJloreHa Ha TUIpoKcorpymmy. JleiicTBue Ha rajloreHupou3BOJHbIE BOJAHOIO
U CIIMPTOBOIO PACTBOpa IIEIOYM. B3anMOAEHCTBHE NHUralOreHaJIKaHOB ¢ MAarHWeM H
IMHKOM. Vcronb3oBaHue rajioreHnpou3BOAHBIX YIIEBOJOPOIOB B OBITY, TEXHUKE U MIPU
CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCNEepUMEHTAIbHBIE METObl M3YUYECHHMs BEILECTB U MX MPEBPAIICHUI: U3ydeHUe



(Gu3HIeCKNX CBOWCTB YIJIEBOJAOPOAOB (PaCTBOPUMOCTH), KaueCTBEHHBIX PpEaKIIHMA
YIIEBOJOPOIOB PA3IMYHBIX KJIACCOB (0OecrBeYMBaHUE OPOMHON MM HOAHOW BOJIBI,
pacTBOpa MepMaHTaHaTa Kajus, B3aMMOJICHCTBHE alleTHICHA C aMMHUAYHBIM PAaCTBOPOM
okcuja cepedpa(l’)), kauecTBeHHOE OOHApYKEHUE YIIepo/ia U BOJOPO/ia B OPraHUYECKUX
BEIIECTBAX, TOJyIEHUE ITHUIICHA U U3yUEHHE €r0 CBOMCTB, 03HAKOMIICHUE C KOJUICKITUIMU
«Hedte» 1 «Yrompy», ¢ obpa3namu miiacTMacc, KaydyKoOB M PE3WHBI, MOACITUPOBAHHE
MOJIEKYJT YTIIEBOIOPOIOB U TaJOTCHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconep:xamue oprannyeckue coenHeHus

[IpenenbHble oqHOaTOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJ (Ha TPUMEpPEe METAHOJIA U
sTa”ona). l'omosnoruueckuit psa, obOmas ¢dopMyna, H30MEpHUsi, HOMEHKJarypa u
knaccuukanus. Du3nyecKue CBOMCTBAa MPEIECIbHBIX  OJHOATOMHBIX  CIIUPTOB.
BonopoHbIe CBSA3M MEXAY MOJIEKYJIAMU CIIUPTOB.

XHWMHUYECKUE CBOWCTBA: PEAKUMU 3aMELIEHUs, JEruAparalud, OKHUCIECHUS,
B3aMMOJICICTBHE C OpPraHMYECKUMHU M HEOpraHM4ecKnuMH Kucnotamu. KauecTBeHHas
peakuys Ha OJHOATOMHBIE CHMPTHI. JlelicTBHE 3TaHOa M METAHOJIa Ha OpPraHu3M
yesnoBeka. CrocoObl MONy4YeHUsI 1 IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upb;, HOMEHKIaTypa W wu3oMmepus. OCOOCHHOCTH (PU3NYCCKUX H
XUMHYECKUX CBOWCTB.

MHOroaToMHbIE€ CHUPTHI - ITUICHIJIUKOIIb U TIULEpUH. PU3HNUECKUE U XUMUYECKUE
CBOICTBA: peakuuy 3aMeNIeHMs], B3aUMOECIHCTBUE C OPraHUYECKUMU
YU HEOPraHMYECKUMH KHCJIOTaMH, KauYeCTBEHHAas pPEaKIMsl Ha MHOTOATOMHBIE CIUPTHI.
JeiicTBue Ha opranu3M 4enoBeka. CrocoObl MOoMy4eHus: U MPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIMSHHUE TUAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. ®@usznueckue cBoiicTBa (eHosia. OCOOEHHOCTH XMMHUYECKHMX CBOMCTB (peHoIIa.
KauectBennble peakuuu Ha (enon. TokcuyHocTh (penona. CrnocoObl MONyYEHHS U
npuMmeHeHue ¢penona. eHondopmaibaeruaHas cMoJa.

KapOonunbHble coenMHEHUs - albJETUbl U KETOHBL. DJEKTPOHHOE CTPOCHUE
KapOOHWIBbHON rpymnmbel. ['oMonornyeckue psapl ajdbJAETHAOB M KETOHOB, 0OIIas
dopmyna, u3oMepusi 1 HOMEHKIaTypa. PU3nYecKue CBOMCTBA aJbJETUI0B U KETOHOB.

XHWMHUYECKUE CBOWMCTBA aIbJIETUAOB M KETOHOB: pEaKIUU MPUCOCAUHEHUS.
OxuciieHue anbIeruoB, KAYeCTBEHHbIE pEaKUU Ha abaerubl. CrocoObl NOMTydeHUS U
MIPUMEHEHUE ANbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTBHl. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss u HoMeHknaTypa. dusnyueckue CBOICTBa
OJTHOOCHOBHBIX IMpPEAEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT.

XHUMHUYECKUE CBOICTBA: KUCIOTHBIE CBOMCTBA, peaklusl dTepUuPUKALINM, PEAKIINH C
Y4acTHEM YTJIEBOJOPOAHOIO pajuKaa.

Oco0EHHOCTH CBOMCTB MYpPaBbUHOW KUCIIOTHI.

[TonsTHE 0 MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT - CIIOXKHBIX 3(pupax.



MHuorooOpa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMNpEAEIbHBIX U
apOMaTUYECKUX KApOOHOBBIX KHUCIOT, JUKAPOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX
kucnot. IlpencraBuTenu BbICIIMX KapOOHOBBIX KHUCIIOT: CT€APUHOBAS, MaJTbMUTUHOBAS,
oJIeMHOBAasi KUCJIOTH. CIIOCOOBI MOJIYyYeHHS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMmonornueckuii psg, oOmas ¢dopMmyna, H30MEpUS H
HOMEHKJIaTypa. Ouznueckue 1 XMuMHUYECKUE CBOMCTBA: THAPOJIU3 B KUCIOW U IIEIIOYHOU
cpene.

Kuppl. Crpoenue, pu3nyeckue M XMMHUYECKHE CBOMCTBA >KMPOB: THAPOJIH3 B
KUCIOW W 1ienoyHoi cpeae. OCcOOEHHOCTU CBOMCTB KMPOB, COJIEpKAIIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCTOT. JKUpbI B IPUPOJIE.

Mpbuia KaKk COJM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIIEE JEHCTBHUE.

O6mas xapakrepuctuka yriieBojoB. Kimaccudukauust yrneBogoB (MOHO-, AU- U
MOJIUCaXapuU/Ibl).

Monocaxapuipl: TJI0K03a, (Ppykro3a. Puznyeckue CBOMCTBA M HaXOXKJICHHUE B
npupoae. PoToCUHTES.

XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUH C YUAaCTUEM CITUPTOBBIX U abIETUIHON
IpyINI, COUPTOBOE U MOJIOYHOKUCIIOE OpoxkeHue. [I[puMeHeHre riroko3bl, ee 3HaueHHE B
KU3HEACATEIbHOCTH OpPraHu3Ma.

Juncaxapuasl: caxaposa, MaJIbTO3a. BoccTranaBnuBaromye 1 HEBOCCTaHABINBAOLINE
nucaxapuabl. ['uaponus nucaxapunoB. Haxoxaenue B npupoie 1 IpUMEHEHUE.

[Tonucaxapuapl: Kpaxmai, TJIMKOT€H W Meiunosio3a. CTpoeHue MakpOMOJIEKYJI
KpaxMaja, TJINKOT€HAa U LeJUItoa03bl. Du3nyeckue CBOMCTBA Kpaxmasia M ILIEJIII0JIO3bI.
XHAMUYECKUE CBOWCTBA Kpaxmayia: THApPOJIN3, KAadyeCTBEHHAs pEaKkUUs C HOJIOM.
XUMUYECKUE CBOMCTBA IEJUIIOJO03bl: THAPOIU3, MOJydyeHHUE H(PUPOB IEIUIFOIIO03bI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBINA HIEJIK).

OKCIIEpUMEHTAJIbHBIE  METOJbl HM3Y4YEHHUs BEIIECTB W HMX IPEBPAILCHUI:
PacTBOPUMOCTh Pa3JIMYHBIX CHOUPTOB B BOJE, B3aUMOJCHCTBHE STAaHOJA C HATPHUEM,
OKHCJIEHWE OTWJIOBOI'O COMPTa B aJBJIETU] HA PACKAJICHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE JTWUJIOBOI'O CHHUPTa JUXpPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), KAYECTBEHHbIE pEAKIMM Ha aIbJeruabl (C  THAPOKCUIOM
nuammuHcepeopa(l’) u ruapoxcunom meau(Il)), peakuus rauuepuHa ¢ THAPOKCUAOM
meau(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJCUCTBUE
pacTBopa rioko3bl ¢ rugpokcugom meau(I'T), B3aumopaeiicTBue Kpaxmalla ¢ MOJIOM,
peIIeHne SKCIEPUMEHTAIBHBIX 3a1a4d 1Mo TeMaMm «Crupthl u PeHomas», «KapOoHOBBIC
KUCTOTHI. CJI0XKHBIE dPUPBI».

A3oTcoaepskaniye Opranmdeckue coeInHeHus1
AMUHBI - OpraHu4yeckue Mpou3BOJHbIE amMmuaka. Kiaccudukanus aMHUHOB:
anudaTuyecKue U apoMaTUYECKHe; MEePBUYHBIC, BTOPUYHBIE U TpeTuuyHble. CTpoeHue
MOJIEKYJI, oOmas Qopmyrna, u30MepHus, HOMEHKIaTypa W (U3HUYSCKHE CBOMCTBA.
XUMUYECKUe CBOMCTBA anu(aTuyecKuXx aMUHOB: OCHOBHBIE CBOMCTBA, aJKHJIMPOBAHMUE,
B3aMMO/ICVCTBUE EPBUYHBIX AMUHOB C a30TUCTOM KUCI0TOM. CoJ aJIKUJIaMMOH USl.
AHUIVH - TpEeACTaBUTENb aMHUHOB apoMaTuyeckoro psiga. CTpoeHUE aHUIIMHA.



B3auMHOe BiaMsSHWE Tpymnm aTOMOB B MOJeKyle aHmIMHA. OCOOCHHOCTH XMMHUYECKUX
CBOMCTB aHWINHA. KaueCcTBEHHbIE peaKIIMU HA AaHWJIUH.

Cnioco0ObI mosTy4eHus U NpuMeHeHue anudaTtuyeckux aMuHoB. [lonyduenne aHuImHa
13 HUTPOOEH307a.

AmuHokuciotel. Homenkmarypa u  wuszomepusi. OTOEnbHBIE MPEICTABUTEIIN
a-aMMHOKMCJIOT: TJWIMH, aJlaHuH. Du3ndeckue CBOMCTBA aMHMHOKHCIOT. XMMHUUYCCKHUE
CBOICTBAa AaMHUHOKHCJIOT KaK aMQOTEpHBIX OpPraHUYECKUX COCAUHEHHM, peaKius
MOJIMKOHJACHCAIIUU, O0pa3oBaHWE TENTUIHONW CBSI3U. buojoruyeckoe 3HadYeHUE
aMUHOKHUCIOT. CUHTE3 U TUAPOIIU3 ENTUIOB.

benku kak npupoaHsie nosmmepsl. [lepBuunas, BTopuyHas ¥ TpETUYHAs CTPYKTypa
OenkoB. XHUMHUYECKHE CBOMCTBA O€JKOB: THAPOIW3, JEHATypalus, KaueCTBCHHBIC
peakIuu Ha OeJIKH.

DKCNEPUMEHTAIbHBIE METObI U3YUYCHHUS BEIIECTB U UX TPEBPAILICHUN: paCTBOPEHUE
OeNKOB B BOjJE, JcHATypalus OEJKOB MpHU HarpeBaHWU, IIBETHHIE PEaKIMU Ha OEJKH,
pElICHUE HSKCHEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOAEpIKAIUEe OpPraHuYEeCKUe
coeauHeHUsD» U «Pacro3HaBaHne OpraHnyeCcKuxX COCTUHECHUIN.

BricokomoJieKy IsIpHbIE COeHHECHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIUH, CPEIHSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECOUHEHUH - MOJUMEpHU3alus U
MOJIMKOHIEH CAIlUA.

[lomumepubie  matepuansl.  Ilmactmaccel  (HOJNMATUIIEH,  TOJUIPOIUJIEH,
MOJINBUHWIXJIOPH I, MOJIUCTUPOII, MOJIMMETUIIMETAKPUJIAT, NOJMKapOOHATHI,
nojusTUIeHTepedTanar). Y tunuzauus u nepepaboTka IIacTHUKA.

DnacToMephl: HAaTypaJbHbIA KaydyK, CHHTETHYECKHME Kaydyku (OyTaJaHeHOBBIN,
XJIOPOIIPEHOBBIN, N30 PEHOBHIN). Pe3una.

Bonokna: HaTypajibHbIe (XJIONOK, WIEPCTh, WIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapoH U JIaBCaH).

OKCHNEpPUMEHTAIbHBIE METOAbl M3YYEHMsS] BEIIECTB W MUX [PEBPAILECHUIA:
O3HAKOMJICHHE C O00pa3llaMM MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacc,
Kay4yKOB, PELICHHE IKCIIEPUMEHTAIbHBIX 3a/1a4 Mo TeMe «Pacno3HaBaHue miacTMace u
BOJIOKOH.

Pacuernslie 3amaun.

HaxoxaeHne MoneKyJIspHOi (OpMYJTbl OPraHUYECKOTO COETMHEHUS 110 MACCOBBIM
JOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTAaB, HaXOXKIECHHE MOJEKYIAPHOH (HOPMYJIbI
OpPraHMYECKOr0 COEIMHEHMs N0 Macce (00BbEMY) MPOAYKTOB CTOPAHHMS, IO KOJIUYECTBY
BelecTBa (Macce, O00BEMY) TMPOAYKTOB PEAKIUM W/UIM HMCXOJHBIX BEIECTB,
YCTaHOBJIEHUE CTPYKTYpPHOH (OpMYJbl OPraHMYECKOro BELIECTBA Ha OCHOBE €ro
XUMHUYECKHUX CBOWCTB WJIM CHOCOOOB IMOJY4YEHHUS, ONpeAeeHUE JOIU BhIX0/1a MPOAYKTa
peaKuuu OT TEOPETUUYECKU BO3MOXKHOTO.

MexknpeaMeTrHbie CBA3H



Peanmm3anus MeXnpeaMeTHBIX CBSA3€M NPU U3y4YEHMM OpraHuyeckod xumuu B 10
KJIACCE OCYIIECTBJISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHM, IPUHATBIX B OTACJIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO1mMe ecTecCTBEHHO-HAy4YHbIE MOHSATHA: SIBICHHE, HAay4YHbIA (PaKT, rumoresa,
TEOpUs, 3aKOH, aHalM3, CHUHTE3, KiacCcu(puKauus, HaOM0IEeHUe, HW3MEPEHHUE,
AKCIEPUMEHT, MOJENb, MOJEINPOBAHHUE.

dusuKa: Marepusi, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJA, IHEPIETUYECKUN
YpOBEHb, BELIECTBO, TeNO, O0BEM, arperaTHoe COCTOSTHUE BELIECTBA, (PU3UYECKHE
BEJIMYMHBI, €AMHULIBI U3BMEPEHUS, CKOPOCTh, SJHEPT U, Macca.

buomorus: KJIETKa, OpraHu3M, SKOCUCTEMA, ouocdepa, MmeTaboJIMU3M,
HaCJIE/ICTBEHHOCTb, AaBTOTPO(MHBI M reTepoTpoHBIM THUI NUTaHUS, OpOKEHUE,
(oTrocuHTE3, ABIXaHUE, OCIIKU, YIIIEBObL, KUPbl, HYKJICMHOBBIE KUCIOThI, (PEPMEHTBI.

I" eorpadust: mosne3Hsle UCKONaeMble, TOILUINBO.

TexHomorus: NUILeBbIe NMPOAYKTHI, OCHOBBI PallMOHAJIBLHOI'O IUTAHUSA, MOIOLIHE
CpEZICTBa, MaTEpUabl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

OBIIASA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckue 0OCHOBbI XUMMHU

AtoMm. CocTaB aTOMHBIX s1ep. XUMUYECKUH deMeHT. M30TOmBI.

CtpoeHue 3JeKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIE UHMCIA. DHEPreTHUYECKUE
YPOBHU U TOJNYpOBHU. ATOMHBIE opOuTanu. Krnaccudukanms XuMHUYECKHX 3JIEMEHTOB
(s-, p-, d-, f-amementhr). PacnpeneiieHWe SJEKTPOHOB IO aTOMHBIM OpPOMTAJISM.
DONeKTpOHHbIE KOH(UTypaliu aTOMOB 3JIEMEHTOB IMEPBOTO - YETBEPTOro MEPHOIOB B
OCHOBHOM U BO30YKJIEGHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallid HOHOB.

DIIEKTPOOTPUIIATETHHOCT.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucrema XMMHYECKUX deMeHTOB [[.I.
MenpneneeBa. CBsi3b EpUOAMYECKOr0 3aKoHa U [lepuonnueckoi cuCcTeMbl XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 110
rpynmnam u nepuogam. 3HadeHue rnepuoandeckoro 3akona .M. Menneneesa.

XuMHu4ueckass CBsI3b. BuABI XUMHUYECKOM CBA3M: KOBAJICHTHAs, WOHHAf,
MeTajunyeckas. MexaHu3Mbl 00pa3oBaHMs KOBAJIGHTHOM CBSI3U: OOMEHHBIN U JOHOPHO -
AKLENTOPHBIN. DHEPrus U JuInHa CBs3H. [IosIpHOCTH, HAPABIEHHOCTH U HACBIIIAEMOCTD
KOBWJIEHTHOW CBs3U. KparHele cBA3u. BonmopomHas cBs3e. MeEXMOJEKYISPHBIE
B3aUMOJIEHCTBHSL.

BaJIeHTHOCTh M BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBSA3b JJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C MX TE€OMETPUYECKHM CTPOEHHEM (Ha MpUMEpe COENMHEHHI 3JIEMEHTOB
BTOPOT'0 EPUOJIA).

[IpeacraBineHne O KOMIUIEKCHBIX coelIMHEHUAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOO0pa30BaTesb, JUraHabl. 3JHAYEHUE KOMIUIEKCHBIX coenuHeHuil. [lonstue o



KOOPAWHALMOHHON XUMUHU.

BemectBa ~ MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO  CTpO€HUs.  TuIbl
KPUCTAJUNTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BELLIECTB.

[lonsitue o aucnepcHsix cucremax. MctuHHble pacTBOpbl. CHIOCOOBI BBIpAKEHUS
KOHIICHTPALlMM PacTBOPOB: MaccoBas JOJSA BEHIECTBA B PACTBOPE, MOJIAPHAS
KOHLEHTpalusi. HacellieHHble W HEHAaChIIEHHbIE  PacTBOPbI, PacTBOPUMOCTb.
Kpucrammoruaparsr.

Knaccudukauss M HOMEHKJIaTypa HEOPraHWYeCKHX BelleCTB. TpuBHANIbHbBIE
HA3BaHMS OTJENbHBIX MPECTABUTENICH HEOPTraHUYECKUX BEIIECTB.

Krnaccudukaims XuMHU4eCKUX peakuii B HEOPraHUYeCKOM U OpraHNnYeCcKONd XUMHUH.
3aKOH COXpaHEHUs! MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBpPALICHUS SHEPIHU MPH
XUMHMUYECKUX peakiusax. TernoBbie 3pPexTsl XUMUUECKUX peakiuil. TepMoXuMuyeckue
YPaBHECHHUS.

CKOpOCTb XMMHYECKOM peakluu, €€ 3aBUCHUMOCTb OT Pa3IM4HbIX (HakTopoB. I
OMOT'€HHBIE U FE€TEPOreHHbIe peakunu. Karanus u kaTaims3aTropsl.

O6parumble W HeoOpaTUMbIE peaKIUHU. XUMHYECKOe paBHOBecue. DakTophl,
BIUSIOIINE HA TMOJOXEHUE XUMHUYECKOTO PABHOBECHS: TEMIIEparTypa, AaBICHUE U
KOHIICHTPALIMH BEIECTB, YYaCTBYIOMMX B peakuud. [Ipuanumn Jle [larense.

OnektponuTuyeckas auccounanus. CuibHble U ciaaOble 3JeKTpoiuThl. CTeneHb
mucconmann. Cpena BOOHBIX pPAacTBOPOB: KHCIIOTHAs, HEUTpaJbHas, IIEIOYHAS.
Bonopoausiit nokazarens (pH) pactBopa. I uaponus coneil. Peakiiuy HOHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakinu. CTeneHb okuciaeHus. OKUCIUTeNb U
BOCCTaHOBUTEIIb. [Iponiecchl OKMCIEHUST U BOCCTAHOBJICHUS. BakHelue OKUCIUTEN U
BOCCTaHOBUTENIU. METO/ 3JIEKTPOHHOrO OajlaHca. DJIEKTPOJIU3 PACTBOPOB M PAaCILIABOB
BEILECTB.

OKCNepUMEHTAIbHBIE METO/IbI M3yYEHUs BEIIECTB U UX MPEBPALICHUI: PA3I0KEHUE
NEPOKCUA BOJIOPOIA B MPUCYTCTBUU KAaTaAIM3aTOPa, MOJIEIN KPUCTALINYECKUX PELIETOK,
IPOBEICHNE pPEaKlUii MOHHOIO OOMEHA, ONpEAENICHUE CpPEelbl pacTBOPOB C MOMOILBIO
UHAMKATOPOB, M3y4YEHHE BIUSHUS PA3IMYHBIX (AKTOPOB HAa CKOPOCTh XUMUYECKOU
PEaKLUH U MOJOKEHUE XUMUYECKOTO PABHOBECHS.

Heoprannueckas xumusi

[Tonoxenne HemerawioB B [leprnoanueckon cucteme XMMHIECKUX dnemeHToB J1. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS UX aTOMOB. PU3HUECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpONUsi HEMETAJUIOB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yriepoaa).

Bonopon. Ilonmyuenue, ¢usnueckue W XUMHUYECKHE CBOMCTBA: pEaKIUU C
MeTa/llaMHd U HEMETAJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | MIpHIbL.

["amorenbl. Haxoknenue B mpupone, crnocoObl MOJAydeHus, (U3NYECKHe U
XUMUYECKHE CBOWCTBA. ['ajmoreHoBomopoAbl. BaxHelme KuciaopoicoaepxKaiiue
COCIMHEHHUs TrajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MMOJIYYEHUS
rajioreHoB. [I[ppuMeHeHre rajloreHoB U UX COeTMHEHMI.

Kucnopon, o30H. JlaGopaTopHble U IPOMBIIIJICHHBIE CIOCOOBI MOTYYEHHS



kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA U IPUMEHEHHE KHUCIOPOJa U O30HA.
OKcuibl ¥ IEPOKCHU/IBI.

Cepa. HaxoxneHnue B nmpupojie, CocoObl MOMy4eHus1, GU3NIecKue 1 XuMUIECKHE
cBoiictBa. CepoBonopoa, cynbbuabl. Okcun ceprl(I'Y), okeun cepri(Y[). CepHucras u
CepHas KUCJIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB cepHOU KUCHOTHI. [IpuMenenue cepsl
U €€ COCIMHECHUN.

Azot. Haxoxaenue B mpupojie, criocoObl MoaydeHus, Pu3ndeckue 1 XUMHUIECKUe
cBoiicTBa. AMMHaK, HUTPUIbl. OKCUIBI a30Ta. A30THUCTAst M @30THAsI KUCIIOTHI U UX COJIH.
OcoOEHHOCTH CBOMCTB a30THOW KHUCJIOTHIL. [IpuMeHeHHMe a30Ta W €ro COCIMHCHH.
ABOTHBIC yI00peHUs.

®ochop. Haxoxnaenue B mpupoae, CHOcOoObl TMONYy4YEeHHS, (QU3NYECKUE U
xumudeckue cporictBa. @ochunsl u pochun. Oxcuas pocdopa, dhochopHas KucaoTa u
ee conu. [Ipumenenue dpocdopa u ero coenquuenuii. docopHbie ynoOpeHus.

VYrnepon, HaxoxJeHue B Mpupoae. AioTponHbie moaudukanuu. dusndeckue u
XUMHUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepoaoM. Okcup
yraepoaa(Il), okcun yrinepona(lV), yrojibHas KUCIOTa M €€ COJMU. AKTUBHUPOBAHHBIN
yroiib. [I[ppuMeHeHre mpoCcThIX BEIIECTB, 00PAa30BaHHBIX YIIIEPOAOM, U €0 COCTUHEHUM.

Kpemunii. HaxoxzaeHnue B mpupoge, crnocoObl MoJaydeHus, (Qusndyeckue u
xumudeckue cBoiictBa. Oxcun kpemuHusi(I'Y), KpemMHueBas KHUCIIOTa, CHJIUKATHI.
[IpuMenenne KpeMHus U ero coeqnHeHUM. CTEKII0, €r0 MOJly4eHHUE, BUIBI CTEKIIA.

[Tonoxxenne wMetamwioB B Ileproauyueckord CHUCTEME XUMHYECKUX JJIEMEHTOB.
Oco00EHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0UYEK aTOMOB METAJIIOB.

O6mue ¢usnueckue cBoWcTBa MeTawioB. llpuMeHeHune MeTamioB B ObITY U
TexHuke. CriiaBbl METAJUIOB.

DIEKTPOXUMHUUYCCKHUI Psiji HampshkeHUH MetayuioB. OOmue crnocoObl MOTydeHUS
METAJUIOB: THAPOMETAILTYPrUs, MUPOMETAUTYprusi, sjekTpometamutyprus. [lonsrtue o
KOppo3un MeTamuioB. CriocoObl 3alUTHI OT KOPPO3UHU.

O6mras xapakrepuctuka wmetawioB |A -rpynmer  [lepuomndeckoil  cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. Hartpuii m kanuii: monydyenue, (pU3MyYeCKUe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

Oo6mas xapakrepuctuka MetamuioB |IA-rpynmer  [lepuognyeckoil  cucTembl
XUMHUYECKUX AJEMEHTOB. Marnuii U KaibIUil: MoJdydeHue, (PU3NYECKue U XUMHUYECKHEe
CBOMCTBA, MPUMEHEHUE MPOCTBIX BEIIECTB M HX COeAMHEHHH. JKEeCTKOCTh BOABI U
CIOCOOBI €€ YCTPaHECHHUS.

AIOMUHMI: TOdydeHue, (u3MUecKue W XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOr0 BEIIECTBA U €ro CoeqUHEHUN. AMGBOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHUIA
ATIOMHUHUS, TUIPOKCOKOMIJIEKCHI aTFOMUHUS.

OOmas  xapakTepucTuka  MeTauioB  moOouHblx — noarpymnn  (b-rpymnm)
[lepuoandeckoi CUCTEMbI XUMHYECKUX AJIEMEHTOB.

du3nyecKne M XUMHUUYECKHE CBOWCTBA XpomMa M €ro coeauHeHuil. OKCHAbl U



ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(YI'). XpomaTel U AHXpOMAThl, HX
OKHCIIUTEIbHBIE CBOMCTBA. llomyuenne u npuMeHenne xpoma.

Pu3NUeCKre U XMMUYECKUE CBOMCTBA MApraHia M €ro CoeInHeHun. Baxuenmme
coenudHenus Mapranua(ll), wmapranna(I'y), wmapranna(YI')) wu  wmapranna(VYII).
[TepmaHraHar Kanus, €ro OKMCIUTEIbHBIE CBOMCTBA.

@u3nuecKkne W XUMHUYECKHE CBOMCTBA Kejle3a M ero coeauHeHuil. OKCHIBL,
ruapokcuanl U conu xeneza(ll) u xxeneza(lll). [TonydyeHue u npuMeHEHUE Kelie3a U ero
CILJIaBOB.

DOU3NYECKUe U XMMHUYECKHE CBOWCTBA MEOU U €€ coenuHeHuiu. [lomyuenue wu
MPUMEHEHHUE MEJIU U €€ COCUHECHUN.

[unk: nmonydyeHue, pu3nUecKUe U XUMUYECKHE CBOMCTBA. AM(OoTEepHbIE CBOWCTBA
OKCHJIa U TUAPOKCUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne uHKa U €ro
COeIUHEHUM.

OKCIEpUMEHTAIBHBIE METOJbl U3YYEHHS BEUIECTB M UX IMPEBPAILLCHUI: U3y4CHUE
00pa310B HEMETAJIJIOB, TOPEHUE Cepbl, Pocdopa, xKene3a, MarHus B KUCIOPOJIe, U3ydeHUE
KOJUIEKIIMHA «MeTasuibl U CIUIaBbDY, B3aUMOJICHCTBUE IIEIOYHBIX U HIET0YHO3EMENBHBIX
METaVIOB C BOAOW (BO3MOKHO HCIOJIb30BAHHE BHUIEOMATEPUAJIOB), B3aUMOJECUCTBUE
IAHKAa M JKele3a C pacTBOpaMM KHCJIOT M INEJI0YEM, KA4YECTBEHHbIE PEaKUUHd Ha
HEOPraHWYECKUE AHUOHBI, KATHOH BOAOPOJAa M KATHOHBI METAJUIOB, B3aMMOICHCTBHUE
TUJPOKCHIOB aTIOMUHMS M IIMHKAa C PAacTBOPAMM KHUCIOT W WIEIOYEH, PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «I' anorensn», «Cepa u ee COeIUHEHUN», «A30T U
dbochop U ux coeauHeHHs», «MeTauibl TIAaBHBIX MOATPYM», «MeTamibl MOOOYHBIX
MTOATPYIII.

XUMMS 4 )KU3Hb

Ponb xumuu B 00€CrieueHr YCTOMYMBOIO pa3BUTHS YEJIOBEUECTRA.

[ToHsITHE O HAYYHBIX METOJIaX MTO3HAHUS U METOJIOJIOTUH HAYYHOT'O UCCIIEIOBAHMS.

Hay4Hble IpUHIUIIBI OpraHU3alu XUMHAYECKOT0 NPOU3BOACTBA. [IpoMblIlIeHHBIE
CIOCOOBI MOJYYEeHUS BaXKHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOU3BO/ICTBA aMMHaKa, CEPHO
KHUCJIOTBhI, MeTaHona). [IpoMbllieHHbIE CHOCOOBI TMOJYYEHUS METaUIOB U CIUIABOB.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAKOLIEW CpeAbl M €ro MnocieacTBusa. Ponb xumuu B
o0ecreueHnr YHEPreTUYECKO 0€30MacHOCTH.

Xumus " 310poBbe YenoBeka. JlekapcrBennsle cpeacrtsa. [lpaBuna ncnonbs3oBanus
JIEKaPCTBEHHBIX MPENnaparoB. Poiap XuMuu B pa3BUTUU MEAULIMHBI.

XWMUs MU OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J00aBKkH. Poib Xumuu B
oOecreyeHn NuIIeBoi 0€30aCHOCTH.

Kocmernueckue wu mnapdromepHbie cpeactBa. beiToBas xumus. [IpaBuna
0€30MacHOr0 UCTOL30BaHUS MPENAPATOB OBITOBON XMMHUU B TTOBCETHEBHOM KU3HH.

XuUMUS B CTPOUTEILCTBE: BAXKHEUIIINE CTPOUTEIbHBIC MaTepralbl (IIEMEHT, O€TOH).

XuMUs B CEJIbCKOM X03siicTBe. OpraHM4ecKue U MUHEPAIbHbBIE YI00PEHUSI.

CoBpeMEeHHbIE KOHCTPYKIIMOHHBIE MAaTEpUAIIbI, KPACKH, CTEKJIO, KEPAMHUKA.

PacuetHble 3agaun.



Pacuerpl: Macchl BellecTBa WJIM O0ObEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WJIH O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUHUH BEIIECTB, MACChI
(oObeMa, KOJIMYECTBa BEILIECTBA) MPOJYKTOB PEaKIMH, €CIM OJHO M3 BEIECTB UMEET
MpUMecH, Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOAYKTA PEAKLUH, €CIM OJHO U3
BEILIECTB JAaHO B BHJIE pPacTBOpa C OMNPEACICHHOM MAacCOBOM JIOJEH PACTBOPEHHOTO
BEIIECTBA, MACCOBOM JIOJIM M MOJSIPHOM KOHIEHTpAIlMU BEIleCTBa B PacTBOpE, IOJIU
BBIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUICCKU BO3ZMOMKHOTO.

MexknpeaMeTrHbie CBA3H

Peanuzanusa MexnpeIMEeTHBIX CBsI3€d MpU M3y4EeHUU OOIIe M HEOpraHu4yecKoi
xuMuH B 11 Kiacce ocyiecTBIseTcs yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO -
HAay4YHBIX NOHSTUH, TaK W IOHATHM, IPUHATHIX B OTIAEIBHBIX IIPEIMETAX €CTECTBEHHO-
Hay4YHOT'O LIMKJIA.

OO1ue ecrecTBEHHO-HAy4YHbIE TOHATHA: SBJIEHUE, HAay4HbI (akT, TUIOTE3a,
TEOpHsi, 3aKOH, aHalu3, CHUHTE3, KIacCHU(pHUKaIus, MEePUOAUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJIEIIb, MOACIUPOBAHUE.

®u3uka: Marepusi, MUKPOMHUDP, MAaKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIBI, PAaAUOAKTHUBHOCTb, MOJIEKYJIA, DHEPIETUYECKUW YPOBEHBb, BELIECTBO, TEIIO,
0o0BEM, arperaTHoe COCTOSIHHME BEILECTBA, WJICAIbHBIM ra3, (pu3nUecKue BEIUYHHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kierka, OopraHusM, 3KOcUCTeMa, Ouocdepa, MeTadoM3M, MakKpo- H
MHUKpPORJIEMEHTbI, O€NKH, >KUPbI, YIJIEBOIAbI, HYKJIEUHOBBIE KHUCJIOTHI, (HDEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK SHEPTUU B DKOCUCTEMAX.

['eorpacdusi: mMuHepanbl, TOpPHBIE MOPOABI, MOJE3HBbIE HCKOMAEMBbIE, TOIUIMBO,
peECYpCHL.

TexHomorus: XuMHUYecKas NPOMBIIUIEHHOCTb, METAJULYpPIrusi, CTPOUTEIbHbBIE
Marepuaibl, CEIbCKOXO3MCTBEHHOE TMPOU3BOACTBO, IMHILEBAs MNPOMBIIUIEHHOCTD,
(dapmalieBTHUECKasi MPOMBIIUIEHHOCTh, TMPOU3BOJACTBO KOCMETHYECKUX MPErnapaTos,
IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAlIOB, JJEKTPOHHAs IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUSI 00ydatOIIUMUCS
IporpaMM CpEeIHEro oOIIero oO0pa3oBaHUs: JUYHOCTHBIM, METANPEIMETHBIM U
PEAMETHBIM.

B CcOOTBeTCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM TIOJAXOJAOM B  CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEAHEro OOLIEro
00pa30BaHUs BBIJCIICHBI CICYIONINE COCTABIISIFOIITHUE:

OCO3HaHME 00YYAIOIMMHUCS POCCUICKON IpaXkIaHCKON UIEHTUYHOCTH;

TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOTIPEEICHHUIO;

HAJIMYME MOTUBAIUH K O0yUEHUIO;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCA NPUHSTHIMU B
OOIIECTBE MPaBUIIAMH U HOPMaMU MTOBEACHMUS;

HaJU4yue MPaBOCO3HAHMUS, IKOJIOTUUECKOU KYJIbTYPHI;

CIIOCOOHOCTB CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHHSI  NpeaMera  «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh ONbITA TMO3HABATEIILHOM M  MPAKTUUYECKOM  JIESATEIbHOCTH
00y4JaromMXcs B MPOLECCE peaTu3ali 00pa3oBaTeIbHON JEATEIbHOCTH.

JIuyHOCTHBIE ~ pe3ynbTaThl  OCBOCHUSI  mpeaMera  «XUMHUS»  OTpPa)karoT
chOpPMUPOBAHHOCTh ONBITA [MO3HABATEIILHON W  MPAKTHYECKOW  JEATEIbHOCTU
oOy4Jaromuxcs B MPOLIECCe peaanu3alud 00pa30BaTEIbHON AESITEIbHOCTH, B TOM YHUCIE B
YacCTH:

1) rpaxmaaHcKoOro BOCIHHTAHMSA:

OCO3HAaHMSI OOYYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEM,
YBAXKEHUS K 3aKOHY U IIPABOMOPAJIKY;

MPEACTABIIECHUS O COLIMATbHBIX HOPMaX U MpaBUIaX MEKJIMYHOCTHBIX OTHOIIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIbHOCTH NPHU CO3JIaHUU Y4EeOHBIX
MPOCKTOB, PEUICHWHU Y4YE€OHBIX M IMO3HABATENBHBIX 33J]]a4, BBIMOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJIM3€ PA3JIMYHBIX BUJIOB Y4€OHOM J1eATeTbHOCTH;

2) MATPHOTHYECKOr0 BOCIIMTAHMA:

LIEHHOCTHOI'O OTHOILIEHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUIO OTEYECTBEHHON
XUMUH,;

YBa)XEHMS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO
IIPUJIOKEHNS] XMMUH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKU €CTh PE3YyJbTaT JIUTEIbHbBIX
HAO0JII0IEHNH, KPOMOTIUBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, IIOCTOSTHHOTO TPY/1a YYEHBIX



U IIPAKTUKOB;
WHTEpECa U IO3HABATEJIBHBIX MOTHUBOB B IOJIYYEHHHM W ITOCIIEIYIOIIEM aHAJIU3E
MH(OpMaIK O MEPENOBBIX TOCTHXKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU;

3) MYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMS, ATUYECKOTO ITIOBE/ICHUS,

CIIOCOOHOCTH OIICHMBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH SBICHUSIMU, U
IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUECHTUPYSICh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
Y LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U ITOCTYIIKM CBOMX TOBAPUIIEH C MTO3UI MU
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUM MTOCTYIKOB;

4) cdopmMupoBaHHS KYJbTYPbI 310POBbSI:

MMOHUMAaHUs [ICHHOCTEH 3JJ0pOBOro M 0€30I1MacHOr0 00pa3a JKU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (U3HYECKOMY M TIICHXHYECKOMY
3JI0pPOBBIO;

coOIO/ICHUsT TpaBuJI  Oe3omacHOro oOpallieHus ¢ BeIeCTBaMH B OBITY,
TIOBCETHCBHOM JKU3HH, B TPYIOBOH JCSITCIILHOCTH;

MMOHUMAaHUs I[ICHHOCTH TPAaBWJI HHIAMBUAYAJIbHOTO U KOJUISKTMBHOTO OE30IacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 37TOPOBBIO M )KM3HHU JIIOJICH;

OCO3HAHUS TIOCJICJICTBUH M HENPUITUS BPEIHBIX MPUBBIYEK (YIOTpeOICHUS
AJIKOTOJIs1, HAPKOTHUKOB, KYPEHUS);

5) TpyaoBOro BOCIIMTAHUSI:

KOMMYHHKATHBHOM KOMIICTEHTHOCTH B y4eOHO-HUCCIIEAOBATEILCKOM AEATEIbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTrUX BUAAX JEATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHE B PEIIEHHH MPAKTUYECKUX 3aJad COLMAaIbHOM
HAIpaBJICHHOCTH (B paMKax CBOET'0 KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYCCKOMY U3YdEHHIO MPO(ECCHil pa3InyHOro poja, B TOM YHUCIIC
Ha OCHOBE MPUMEHCHHUS TPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIOIAM TPY/a U pe3ybTaTaM TPYA0BOH e TeIbHOCTH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBH/yaIbHON TPAEKTOPUHU 00OpPa30BaHM,
Oyay1iei npodeccun U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IIJIAHOB C YUETOM
JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, HHTEPECOB M IOTPEOHOCTEH 001IIecTBa;

6) IKOJOrM4ecKOro BOCIIMTAHUS:

HKOJIOTMYECKH LIEJIECOO0pa3HOro OTHOLIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUsl TIJ00AJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOJeM, BIUSHUSA
SKOHOMMYECKHX ITPOLIECCOB HA COCTOSTHUE TPUPOJHON U COLTUATBHOM CPENBL;

OCO3HAHMSI HEOOXOJIMMOCTH HUCIOJIb30BAaHUSA JTOCTHXKEHUN XUMHUHU Ui pEUICHUS
BOIPOCOB PALIMOHAIIBHOT'O IPUPOIOIOIb30BaAHUS;

AKTUBHOTO HENPUATHS ACHUCTBUM, NPUHOCIIIMX BPEJ OKPYKAIOLIEH MPUPOIHOU
cpele, YMEHHs MPOTHO3UPOBATh HEOJIArONPUSATHBIE 3KOJOTMYECKUE MOCHEACTBUS



MPEANPUHUMAEMBIX JEHCTBUM U MTPEAOTBPAILATD HX;

HaJIM4Us Pa3BUTOI0 HKOJIOTUYECKOT O MBILIIJIEHUS, YKOJIOTHYECKOU KYJIbTYPBI, OIIBITA
NEATEIIHOCTU JKOJOTMYECKOW HAIIPAaBIIEHHOCTH, YMEHHUS PYKOBOJACTBOBATbCA WMH B
MO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIBHOW MPAKTHKE, CIIOCOOHOCTH U YMEHHUS
aKTUBHO NMPOTUBOCTOATH UCOIOTHUH XeMOPoOuH;

7) TMEeHHOCTH HAYYHOI'O MO3HAHHUSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKHU U
OOIIECTBEHHOU MPAKTHUKY;

NOHUMAaHHUA CrieUM(UKA XUMHUM KaK HayKHd, OCO3HAHHUA €€ PO B (OPMUPOBAHUU
pPallMOHAIILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJOCTHOTO TMpEeACTaBICHUs 00
OKpYKaroluieM MHUpE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKa, B MO3HAHWUU IMPUPOIHBIX
3aKOHOMEPHOCTEN U PEUICHUH MPOOJIeM COXpaHEHHs MPUPOAHOIO PABHOBECHS;

yOeXJIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUH JIJIsI COBPEMEHHOW LIMBUIIM3AINH: B €€
TYMaHUCTHYECKON HAMpaBIIEHHOCTH M BaXXHOW pOJM B CO3JAaHUM HOBOM 0a3bl
MaTepuaibHON KYyJIbTYphl, B PEHICHUU TIO0ATBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA - ChIPbEBOM, YHEPreTUUECKOM, MUILIEBOM 1 IKOJIOTMYECKO 0€3011acCHOCTH,
B Pa3sBUTHUM MEIUIMHBI, OOECIEYEHUM YCIIOBHM YCIEIIHOTO TpyAda M HKOJIOTMYECKU
KOM(OPTHOM KU3HU KaXI0T0 YjieHa 00IECTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHMMAHMS CYIIHOCTH METOJOB IO3HAHUSA,
UCMOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIY4aeMble
3HaHUSA JUI aHajdu3a U OOBSICHEHMS SIBJICHUM OKPY’KaloIIEero MUpa U MPOUCXOAAIIUX B
HEM W3MEHEHMH, YMEHHs JelaTh OOOCHOBAHHbBIC 3aKJIIOUEHHSI HAa OCHOBE Hay4HbIX
(paKTOB U UMEIOIUXCA JaHHBIX C LIEIbI0 MOTYyYEHHS TOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS Ui PELICHUS
npobJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENBCKON AEATENbHOCTH; TOTOBHOCTH U
CHOCOOHOCTH K HEMPEPhIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUM 110 XUMUHU B COOTBETCTBUHU C )KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyJa B pasIUYHbIX cdepax NpodecCHoHaTbLHON
NEeSATENbHOCTH.

METAIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI TPOrpaMMbl IO XHMHH Ha YpPOBHE
cpenHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE TUTST dhopMupOBaHUS MHPOBO33PCHUS o0yJarommxcs
MEXIUCIUIUIMHAPHBIE  (MEXIPEAMETHBIC) OOIEHAyYHBIE TIOHATHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh Hay4YHON KapTHUHBI MUpPa U CIICIU(PUKY METOIOB ITO3HAHHMS, UCTIOIB3YEMBIX
B ©CTECTBEHHBIX HayKax (MaTepwsi, BEIECTBO, DHEPTHs, SIBICHHUE, MPOIECC, CUCTEMA,
Hay4HBIH (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, MCCIICOBAHUE,
HAOJTI0ICHHUE, U3MEPEHUE, IKCIICPUMEHT U JPYTHE);

YHHBEpCAJIbHBIE y4eOHBIC JCHCTBUSA (TIO3HABaTENbHBIC, KOMMYHUKATUBHEIC,



perynsaTHBHEIE), oOecreunBaromue (GpopmupoBanne (HYHKIIMOHAILHONH TPaAaMOTHOCTH H
COLIMAIbHOM KOMIIETEHIIUU 00Yy4aroluxcs;

CIIOCOOHOCTh OOYYArOIIMUXCS HCIIOJNIB30BaTh OCBOCHHBIE MEXKIMCITUIIINHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAHUS U YHUBEpCAJIbHbIC YUeOHbIC JEHCTBUS B MIO3HABATEILHON U
COLMAIIBHOM MTPaKTHUKE.

MertanpeaMeTHbie pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIHHBIMU YU€OHBIMU
IT03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCUCTBUSIMU.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHBIC 1eiICTBUS
ba3oBble JJornueckue JeHCTBUS:

CaMOCTOSITEIFHO (DOPMYJTUPOBATH M AKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENEIIATh LENU JCATENBbHOCTH, 33/1aBasi NApaMETPbl U KPUTEPUU UX JOCTUKEHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C MIOCTABICHHBIMU LIESIMU;

WCIIOJIb30BATh MPU OCBOCHUMW 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICIIATh
XapakTEpPHbIE TMPHU3HAKU TOHSATUM M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE MTOHATHUS JIsl OOBSICHEHUS OTACIbHBIX (DAKTOB U SBICHU;

BBIOMpAaTh OCHOBAHUSI M KPUTEPUHU IS KJIaCCU(PUKAIIUU BEIIECTB M XUMHUYECKHUX
peaKium;

YCTaHABJIMBATh MPUYNHHO-CJIEJICTBEHHBIE CBA3U MEXKAY N3YUAEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJCHUSI (MHAYKTUBHBIC, I€NYKTHUBHBIC, TIO0 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTM W NPOTUBOPEUMS B PACCMATPUBACMBIX  SIBIICHUSX,
(hOpMyIIMPOBATh BHIBOBI U 3aKIFOUCHHUS;

MPUMEHATh B IMPOLECCE ITO3HAHUS HCHOJIb3YEMbIE B XUMHHU CHUMBOJIMYECKHUE
(3HAaKOBBIC) MOCIH, MPEOOPa30BLIBATh MOCIBHBIC MPEACTABICHUS - XUMHUYCCKUM 3HAK
(cumBOII) BNeMEHTa, XUMHUYecKas (GopMysa, YpaBHEHHE XUMUYECKOW pPEaKIuH - TPH
pelIeHnr y4eOHBIX TMO3HABATENBHBIX M MPAKTHYECKUX 3a/lad, MPUMEHITh Ha3BAaHHBIC
MOJICJIbHBIE TPEACTABICHUS I BBISBICHUSA XapPAKTEPHBIX NPU3HAKOB H3Yy4aEMBbIX
BEILIECTB U XUMUYECKUX PEAKIUN.

ba3oBble ucciienoBaresbCKue 1eiCTBUS:

BJIQJIETh OCHOBaMH METO/IOB HAyYHOI'O MMO3HAHUS BEILIECTB U XUMUYECKUX PEAKITUN;

dbopMynupoBaTh LETU U 3aJa4d UCCIEIOBAHUS, WCIOIb30BATh IMOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JiIsl (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXIICHUU;

BJIQJIETh HaBbIKAMHU CAMOCTOSATENIBHOTO TJIAHUPOBAHUS U IPOBEICHUS YUCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHpoBaTh OOOOIICHUS W
BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH pE3YyJbTATOB HCCIEIOBAHUS, COCTABIIATH
00OCHOBAHHBINM OTYET O MPOICIIAHHON PadoTe;

MPUOOPETATh OMBIT YUCHUUECKON MCCIEN0BATEILCKOM M TPOSKTHON JIeATEIHLHOCTH,



IIPOABJIATD CITOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbBHOMY ITOUCKY MCTOAOB PCIICHUSA
MMPaKTHYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHbIX MCTOA0B ITIO3HAHUA.

Pabora ¢ undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGOPMAIMU (HAYYHO -TTOMYJIIpHas
JTUTEpaTypa XUMHUYECKOTO COJEp KaHMs, CIpaBOYHbBIE MOCoOus, pecypchl UHTepHeTa),
aHAIM3UPOBATh MH(MOPMAIIMIO PA3IMYHBIX BUAOB M (HOpPM TPEICTABICHUS, KPUTUUECKH
OILICHMBATh €€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U IPUMEHSTh PA3IMYHbBIE METOBI TIPU MOUCKE U 0TOOpE
nHpopmaru, HeoOXOUMOM JIJIs1 BHIIOTHEHUS YU€OHBIX 3a/1a4 OMPEICIICHHOTO TUTIA;

MIPHOOPETATh OMBIT UCITOIb30BAHMSI WH()OPMAITMOHHO ~-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BHIOMpAaTh ONTHMAIBHYIO (OPMY MpelcTaBlIeHUs WHGOPMAIH
(cxemsbl, rpaduKu, AUArpPaMMBbl, TaOJUIIbI, PUCYHKH U JPYTHE);

UCTIOJIhb30BaTh HAYUYHBIM SI3BIK B KAueCTBE CPENICTBA MPU pabdOTe C XUMHYECKOM
nHOpMAIUEH: TPUMEHITh MEXIpeIMETHbIC ((PU3NUecKre 1 MaTeMaTHIECKHUE) 3HAKU U
CHUMBOJIBI, (POPMYIIbI, a00peBUATYpPbI, HOMCHKIATYPY;

WCTIOJIh30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISAHOCTH.

KoMMmyHHKaTHBHbBIE YHUBEPCAJIbHbIE Y4YeOHbIE HeiiCTBHS:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKJIaeMOM TE€Mbl B XOJi€ IHAJIOTa W/WIH
JMCKYCCHUM, BBICKa3bIBaTh HJEH, (GOPMYIMPOBATh CBOM MPEJIOKEHUS] OTHOCUTEIIHHO
BBITIOJIHEHUSI TIPEJIOKEHHON 3aa4H;

BBICTYNIaTh C TIPE3CHTAIlMENd pEe3yJbTAaTOB I[IO3HABATEJIbHOW JI€SITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIA COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJHEHUH
XUMUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOM paboThl MO WCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pPeaM3alli y4eOHOro MPOEeKTa, U (HOPMYIUPOBATH BBHIBOIBI 10
pe3yabTaTaM MPOBEICHHBIX HCCIEAOBAHUN IyTEM COIJIACOBaHUS IMO3UIMHA B XOJ€
00CYXJIeHUSI 1 OOMEHA MHCHUSIMH.

PerynsiTuBHbIe YHMBEPCAJIbHbIE YUeOHbIE IEHCTBUS

CaMOCTOSITEILHO  IUIAHUPOBATH M OCYILIECTBJIATH CBOKO  ITO3HABATEIBHYIO
NEATEIbHOCTh, ONpeNessisi €€ LenM M 3aJayd, KOHTPOJIMPOBaTb M IO MEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh NPEjIaraéMblii alTOPUTM JIEUCTBUN MPU BBINOJIHEHUH
y4€OHBIX M UCCIEN0BATEIbCKUX 3a]a4, BEIOMpaTh Hanbosnee 3(hPeKTUBHBIA COCOO UX
pPELIEHUS C YIETOM NOJIyY€HHUs HOBBIX 3HAHUU O BEIIECTBAX U XUMHYECKUX PEAKLIMIX;

OCYHIECTBIAITH CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOaHAM3a |
CaMOOLICHKH.

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS MPOrpaMMbl MO XHMHH Ha YIIIYOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs BKIIOYAIOT cHelUpUYECKUe s
ydeOHOro mnpeamera «XWMHUsS» Hay4dHble 3HAHUS, YMEHUS W CIIOCOOBI JACHCTBUM IO
OCBOCHHIO, WHTEpHpETAlMd M TPeoOpa30BaHUIO0 3HAHUM, BHIbBI JESITEILHOCTH 10



IMOJYUYCHHIO HOBOI'O 3HAHUA U ITIPUMCHCHUIO 3HAHUU B Ppa3IMYHbIX y‘-IC6HBIX CuTyalusix, a
TAaK)KC B PCAJIbHBLIX JKHU3HCHHBIX CHUTYyaAllUAX, CBA3AHHBIX C xumuei. B nporpaMmme 110
XUMUH ITPCAMCTHBIC PE3YJIbTATHI HIPECACTABJICHLI 110 T'OJaM U3YUYCHMA.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ysbTaThl OCBOCHUS Kypca «OpraHuyeckasi XUMHsA» OTPaXKaroT:
c(OpPMUPOBAHHOCTh MPEJCTABICHUI: O MECTe€ M 3HAYEHUU OpPraHUYECKONM XHMHUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ poJIi B OOECNEYEeHUU YCTOMYMBOTO pa3BUTHS
YeJoBeUEeCTBA B PEHICHHWU MPOOJIeM HDKOJOTMYECKOM, SHEPreTUYECKOW U MHUIIECBOU
0€30MacHOCTH, B pa3BUTUM MEIUILIMHBI, CO3JAHUU HOBBIX MATEPUATIOB, HOBBIX
UCTOYHUKOB JSHEPruHM, B OOECHEYEHHH palMOHAIBHOIO MPUPOAOINOIb30BAHUS, B
(bopMUpPOBaHUU MUPOBO33PEHUSI U OOIIECH KYJIbTYphl YEJIOBEKA, a TaKXKe HKOJIOTMYECKU
00OCHOBaHHOTO OTHOILIEHHS K CBOEMY 3J0pPOBBIO U MPUPOIHOW Cpele; BiIaJCHHE
CUCTEMOM XMMHMYECKHX 3HAHWW, KOTOpas BKJIOYAET: OCHOBOIIOJATAKOLIME TOHATHS -
XAMUYECKHI JIEMEHT, aTOM, PO M AJIEKTPOHHAasi 000I0YKa aroma, S-, pP-, d-aTOMHBIE
opOuTanu, OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aToOMa, THOpUAM3ALds aTOMHBIX
opOutaneil, HOH, MOJEKyla, BaJEHTHOCTh, AJIEKTPOOTPUIIATEIHLHOCTh, CTEIEHb
OKHCJICHHSI, XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsA Macca, MOJISIPHbIA 00bEM, YIIIEpOIHbBIN
CKeneT, (YHKUMOHAJbHAsl TPYIIA, paguKall, CTPYKTypHblE (opMyibl (pa3BEepHYTHIE,
COKpAalllEHHbIE,  CKEJETHBIE), HM30MEpUs  CTPYKTYpHasT M  IPOCTPAHCTBEHHAas
(reomeTrpuueckasi), HM30MEpPbl, TOMOJOTMYECKUA Ppsil, TOMOJIOTH, YIIIEBOJOPO/BI,
KUCJIOPOA- M a30TCOIAEpKAIIUE OPraHUYECKHE COCOUHEHMS, MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS,

TeOpuH, 3aKoHbl (mepuoanveckuit 3akoH JI.M. MeHnneneeBa, Teopusi CTpOEHUS
oprannyeckux BemectB A.M. byriepoBa, 3aKOH COXpaHEHMsS MacChl BEUIECTB, 3aKOH
COXpaHEHHsSI W MPEBPAIICHMS SHEPIHH MPU XMMHUYECKUX PEaKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWUMHHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAINMEe B OCHOBE
NOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI;

MPEACTABICHUS O MEXAaHM3MaX XUMHYECKUX PEaKIUi, TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3AKOHOMEPHOCTSIX UX MTPOTEKAHMS, O B3AMMHOM BIIMSIHUM aTOMOB M TPYIIII
aTOMOB B MOJIEKYJaX (MHIYKTHUBHBIN U Me3oMepHbIN 3¢ dekTsl, opueHTanTsl [ u Il poga);

(bakTONIOrHYecKue CBEACHHMS O CBOMCTBax, COCTaBe, MOJYYEHUM U O€30MacHOM
WCIOJb30BaHUM BAKHEUIINX OPraHWYECKUX BEIIECTB B OBITY M MPaKTHYECKON
JESTENbHOCTU YeJIOBEKA, OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOIO MPOU3BOACTBA (Ha
npuMepe MPOU3BOJICTBA METaHOa, EPEepadoTKH HEDTH);

c()OPMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEpPHbIC MPU3HAKK IOHSATHUH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIUE IMOHATHS IIpU
ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COEIUHEHN;

c(OpMUPOBAHHOCTh YMEHUIA:

UCIIONb30BATh XMMHMYECKYIO CHMBOJIMKY JUISI COCTAaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTBIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJ OpPraHUYECKUX



BELIECTB;

COCTABJIATh YpPAaBHEHUS XUMUUYECKUX PEaKIMd UM pacKphiBaTb HX CYIIHOCTD:
OKHUCJIMUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIMI MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOIO
OasaHca PTHX peakIui, peakiuil HOHHOTO OOMEHa MyTeM COCTAaBJICHHS WX IMOJHBIX U
COKpAIlleHHbIX HOHHBIX YPABHEHUI;

M3rOTaBJIMBaTh MOJEIM MOJIEKYJI OPraHMYECKUX BEIECTB JJIsl WILTIOCTPALIMU HX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHMS;

chOpMUPOBAHHOCTh YMEHHUI: YCTAHABIWBATh MPUHAMICKHOCTh HW3YYCHHBIX
OpPraHMYEeCKUX BEILECTB MO MX COCTaBY U CTPOEHUIO K OINpeNesIEHHOMY KJacCy/Tpyrie
COCIMHEHHM, MaBaThb MM Ha3BaHWsA MO cuctemaTwueckor HomeHkiarype (IUPAC) u
MPUBOAUTH TPUBUAIBHBIE HA3BAHUS MJI1 OTIEIbHBIX MPEJICTABUTEICH OPraHUYECKUX
BEIIECTB (ITUIJICH, alleTUIICH, TOTYOJI, TJINIEPUH, dSTUIICHTIIUKONb, (DeHO, hopMabIeTH I,
aleTalbJIeru], AaleTOH, MypaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTa, CTEapUHOBAi,
OJIEMHOBASI, MAJILMAUTHHOBAS KHUCIIOTHI, TJIMIIMH, AJJAHWH, MaJIbT03a, (PPYyKTO3a, aHUJIVH,
JTUBUHWII, U30MPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

Cc(OPMHUPOBAHHOCTb YMEHHSI OMPEACIATh BU XUMUUYECKON CBSI3H B OPraHMYECKUX
COEIMHEHHUAX (KOBAJECHTHAsI U MOHHAsS CBSI3b, a- U N-CBsI3b, BOJOPOAHAS CBS3b);

c(hOPMUPOBAHHOCTh YMEHUSA TMPUMEHSITh  TMOJOXKEHUS TEOPUU  CTPOCHHUS
opranuuyeckux BemiectB A.M. byrtnepoBa s 0OBSACHEHUS 3aBUCUMOCTH CBOWMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTpPOEHUE, (pU3MUYECKue H
XUMUYECKUE CBOMCTBA THIUYHBIX MPEACTABUTEIECH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BEIIECTB: AJKAHOB, IMKJIOAIKAHOB, AJIKEHOB, AJIKAJAUEHOB, AJIKUHOB, apOMaTHYECKHUX
YIIEBOJOPO/IOB, CIUPTOB, AIbJETH]IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBHIX H
CIIOKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHWN W aMUHOB, aMUHOKHCIIOT, OEJIKOB,
YIJIEBOJIOB (MOHO-, AW- M TOJIMCAXapUAOB), WJUIIOCTPUPOBATh T'E€HETUYECKYIO CBS3b
MEK]ly HUIMHU YPaBHEHHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (POpPMYII;

chOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIaTh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUU OT KPaTHOCTH U
TUIMA KOBAJICHTHOM CBSI3M (a- U M-CBSI3U), B3AUMHOT'O BJIUSIHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKH YIIIEBOAOPOTHOTO ChIPhs
(HedTh, NPUPONHBIA Ta3, Yroyib), CHOCOOBI €ro TmnepepaboOTKM W MPAKTUUECKOE
MIPUMEHEHUE TPOAYKTOB IepepadoTKH;

c(OpMUPOBAHHOCTH BJIAJICHUS CHCTEMOM 3HAHHMI O €CTECTBEHHO-HAYYHbBIX METOAAX
MO3HAHUS - HAONIOJCHUM, W3MEPEHUH, MOJAEIUPOBAHUM, HKCIIEPUMEHTE (pEallbHOM U
MBICJICHHOM) U YMEHUS MPUMEHSITh 9TH 3HAHUS,

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSTh OCHOBHBIE ONEPALUHU MbBICIUTEILHON
JeSITeIbHOCTHU - aHAJIW3 U CUHTE3, CPaBHEHUE, 0000IIEHNE, CHCTEMAaTU3all1I0, BBISIBICHUE
MIPUYUHHO-CJIE/ICTBEHHBIX CBSI3€M - JJI1 M3Y4YEHHUsI CBOMCTB BEIECTB M XUMHUYECKUX



peakum;

c()OPMUPOBAHHOCTh YMEHHUI: BBISBIATH B3aUMOCBA3b XUMHUYECKHUX 3HAHUUA C
MOHATUSIMH U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJisA OoJjee
OCO3HAHHOI'O0 TIOHMMAaHHUS CYIIHOCTH MAaTE€pUajbHOIO €IUHCTBA MHpPA, HCIIOJIB30BATh
CUCTEMHbIC 3HAHUS IO OPraHMYECKOH XWMHUU ISl OOBSICHEHHS U IMPOTrHO3MPOBAHMS
SBJICHUW, IMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOAY;

C(OPMUPOBAHHOCTh YMEHUM: MPOBOAUTH pacueThl MO XUMHUUECKUM (QopMmysaM U
YPaBHEHHUSM XUMUYECKHX PEaKIUil C HCIOIb30BaHHEM (U3NYECKUX BEJIMYUH (Macca,
00BbEeM ra3oB, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMUYECTBEHHOM
CTOPOHBI: pacyeThl MO HAXOXKJIECHUI0O XMMHUYECKOH (POpMysbl BellecTBa MO M3BECTHBIM
MacCOBbIM JOJISIM XMMHYECKUX JJIEMEHTOB, IPOAYKTaM CrOpaHusi, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AHAJIM3UPOBATH U OIECHUBATH C
MO3UIMI AKOJIOTMYECKON OE30MacHOCTH TMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JESITETbHOCTH YEJIOBEKa, CBSA3aHHOM C TepepabOTKOM BEIIECTB, HCIOIb30BaTh
MOJIyYCHHbIE 3HAHUS ISl MPUHATUS TPAMOTHBIX PEIIEHUH MpOOJEM B CHUTYaLUsX,
CBSI3aHHBIX C XUMUEH;

c()OPMUPOBAHHOCTh YMEHHMI: CaMOCTOATENIbHO IUIAHUPOBATh U  IMPOBOAUTH
XUMHUYECKUN HKCIIEPUMEHT (IOJIyYEHUE U M3YYEHHE CBOWMCTB OPraHMYECKUX BEILECTB,
Ka4eCTBEHHBIEC PEAKLIHUH YTJIEBOJOPOJAOB PA3IUYHBIX KJIACCOB U KUCIOPOICOAECPKAIINX
OPraHWYECKUX BEIIECTB, PEIICHUE HKCHEPUMEHTAIBHBIX 3a7a4 M0 PacrO3HABaHUIO
OpPraHMYEeCKUX BEIECTB) C COOJIOJEHUEM TMpaBUJ 0O€30MacHOro OOpalleHust ¢
BEIIECTBAMU U JIaDOpaTOPHBIM 00Opy/OBaHUEM, (HOPMYITUPOBATH II€]Ib UCCIEIOBAHUS,
NPEICTaBIATh B pPa3NIuYHONW (opMmMe pe3yibTaTbl SKCIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTh; CPOPMHUPOBAHHOCTH YMEHUM:

coOMroAaTh MpaBUiIa DKOJOTHYECKH I€€CO00pPa3HOTO TOBEJACHUS B OBITY U
TPYAOBOW JEATEIIBHOCTA B LENAX COXPAHEHUS CBOETO 3/10POBbS, OKPYKAIOIIEH
IIPUPOIHOM CPenbl U JOCTUKEHHUS €€ YCTOUUYNBOIO Pa3BUTHS;

OCO3HAaBaThb ONACHOCTb TOKCHYECKOI'O0 JECHCTBUS HAa JKUBBIE OpPraHU3MBbI
OIpPEEIICHHBIX OPraHMYECKUX BEIIECTB, MIOHMMAas cMblc nokazarens [TIK;

aHATM3MPOBATh  1€1eCO00Pa3HOCTh MPUMEHEHHUS OpPraHWYECKUX BEIIECTB B
MPOMBIIIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS! PUCK-TIOJNb34,;

chOpPMUPOBAHHOCTh ~ YMEHHH:  OCYIIECTBISATh  IEJICHANPABICHHBIA  TTOUCK
XUMHUYECKON HH(POpMalUKU B Pa3IUYHBbIX HCTOYHHUKAX (HAy4dHass M y4eOHO -Hay4dHas
JUTEpaTypa, CpeAcTBa MaccoBodM uH(opmanuu, WHTEpHET M Apyrue), KpUTUYECKH
AHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMALIMIO, MepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHUU C MOCTABJICHHON y4eOHOU 3a1aueid.

[IpeameTHbIE pe3ynbTaThl OCBOEHHUS Kypca «O0Iasi 1 HEOPraHM4YecKass XuMH»
OTpaXaroT:
C(OPMHUPOBAHHOCTD IPE/ICTABICHUIA:



O MaTepuaJbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTHU SIBJICHUU
MPUPOJIbI, O MECT€ M 3HAYEHWHU XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJH B
00€CTICUeHUU YCTOMYMBOIO Pa3BUTHS, B PEUICHUU MPOOJEM  SKOJIOTHYECKOM,
HHEPreTUYECKON M MUILEBON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepUaioB, HOBBIX HCTOYHUKOB OHEPrUM, B OOECHNEYEHUU PAI[MOHAIBLHOTO
IPUPOIONIOJIb30BAHUS, B POPMUPOBAHUU MHUPOBO33PEHUS U OOIICH KyJIbTYphl YEIOBEKa,
a TaK)Ke HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M TIPUPOIHOMN
cpexne;

c(hOpMUPOBAHHOCTH BIIAJICHUS CUCTEMON XUMUYECKUX 3HAHUHN, KOTOPAsi BKITIOYAET:

OCHOBOIIOJIATAIOIINE MOHATHS - XAMUYECKUU 3JIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIGKTPOHHAsT 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHUTAIM, OCHOBHOE U BO30YKICHHOE
COCTOSTHUSI aTOMa, THOpUIU3alNsl aTOMHBIX OpOWTaNel, MOH, MOJIEKYJia, BaJICHTHOCT,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas CBsI3b (KOBaJICHTHAs,
WOHHAas, METaJUIMYecKas, BOJOPOJAHAs), KPUCTALIMYECKAs pelIeTKa, XUMHUYECKas
peakuusi, pacTBOp, JIEKTPOIUTHI, HEANEKTPOJUTHI, INEKTPOIUTHUECKAS ITUCCOIUALIMA,
CTEIEHb JUCCOLUAIMHA, BOJAOPOJHBIM IOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEID,
TerI0BON 3((HEKT XUMUYIECKON PEaKIiu, CKOPOCTh XUMUYECKON PEaKINH, XUMUIECKOES
PaBHOBECHE;

TEOPUM U 3aKOHBI (TEOpHUS BJIEKTPOJIUTHUUECKON JTHUCCOLUALNH, TEPUOTUYECKUI
3akoH [[.MI. MeHneneeBa, 3aKOH COXpPaHEHUS MacChl BEHIECTB, 3aKOH COXPAHEHHS U
MpEeBpaleHUs] DHEPTUM TPU XUMHUYECKHUX PEaKIMUsAX, 3aKOH TOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKANIME B OCHOBE IIOHMMAaHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUECKUX SIBJICHUW;, COBPEMEHHBIE MPEACTABICHUSA O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX;

MPEACTaBICHUS O MEXaHM3MaX XWMHYECKUX PEAKIUM, TePMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O XUMHUYECKOM paBHOBECHH,
pacTBOpax U AUCHEPCHBIX CUCTEMAX;

(haKTONOTHYECKHE CBEICHHSI O CBOMCTBAX, COCTaBe, MOJYUYCHHH W 0€301macHOM
WCITOJIb30BAaHUM BAKHEWUIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NESTENHPHOCTH YEJIOBEKa, OOIIMX HAYIHBIX MPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

chOpPMUPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEepPHbIC TMPU3HAKUA TIOHSTHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOIIME TOHATHUS TIPU
OMMCAaHWUU HEOPTAHUYECKUX BEILIECTB U UX MIPEBPAICHUN;

chOpMUPOBAHHOCTh YMEHHSI HCIOJb30BATh XUMUYECKYI0 CHUMBOJUKY JUIS
coctaBlieHUs (pOpMyIT BEHIECTB U YPABHEHUM XMMHUYECKUX PEaKIIUM, CHCTEMaTUYECKYIO
HomeHkatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OT/ICIbHBIX BEIICCTR;

chOpMUPOBAHHOCTh YMEHHUS ONPEIEISITh BaJICHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJI XUMHUUECKOU CBs3M (KOBaJICHTHAsI, HOHHAs,
METAJTMYECKasi, BOJAOPO/IHAS ), TUIl KPUCTALIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJA



XUMUYECKOM CBSI3U U TUIA KPUCTAJUIMYECKON PEIIeTKH, OOMEHHBIN U
JIOHOPHO-AKIIETITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOW CBSI3H;
c(OpMHUPOBAHHOCTh YMEHHUIA:

KJIacCU(UIIUPOBATh: HEOPraHMYECKHE BEIIECTBA IO HMX COCTaBy, XUMHYECKHUE
peakiuu MO pa3IU4YHbIM TpU3HAKaM (YUCIY M COCTaBY pEarupyrolux BEIIECTB,
TEMJIOBOMY 3(PQPEeKTy peakiuu, HU3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB,
00paTUMOCTH, YIACTHUIO KaTaanu3aTropa u IIpyrue);

CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHWUSI M KPUTEpUM ISl KIAacCUpUKAITUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN;

chOpMUPOBAHHOCTH YMEHHUSI PACKPBIBATh CMBICI Mepuoindeckoro 3axkona J[. 1.
MenpeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILIYIO, OOBSICHUTEIBH YIO U
POrHOCTUYECKYIO (PYHKIIMU; cHOPMUPOBAHHOCTH YMEHUI:

XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XUMHYECKHUX IJIEMEHTOB
nepBoro-uerseproro nepuoos I[lepuognueckoii cucremsl JI.11. MeHaeneeBa, UCIONb3ys
TIOHATHS «IHEPTETUYCCKHE YPOBHMY», «IHEPTETHUCCKUE TIOTYPOBHMY, «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE YHEPTeTUUECKUE COCTOSHUS aTOMay;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOMCTB XMMHUYECKHX AJIEMEHTOB M HX
coeauHeHur 1o nepuoaaM u rpynnaMm llepuommnueckou cucremsl [[.M. Menneneesa,
BAJICHTHBIE BO3MOYKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS HX JJIEKTPOHHBIX
000JI0YEK;

c(OpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (OMHUCHIBATH) OOLIME XUMHYECKHE
CBOMCTBA BEILECTB PA3JINYHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHUE I'€HETHYECKON
CBSI3U MEX]y HEOPTaHUYECKUMU BEIIECTBAMU C IOMOIIBIO YPAaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTH YMEHHUS PACKPBHIBATH CYIIHOCTb:

OKHCIIUTENBHO-BOCCTAHOBUTEBHBIX PEAKIIAMN IIOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTr 0 0anaHca 3TUX PeaKInil; peakiuil HFOHHOTO OOMEHA ITyTeM COCTABJICHUS UX
MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHUI; peaKUi THIPOJIn3a;

peakiuii KomIuiekcooOpa3oBaHusl (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB ILIMHKA U
ATIOMHUHUA);

c(OPMHUPOBAHHOCTh YMEHHSI O0BACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
pEaKui C y4ETOM HUX IHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep U3MEHEHUS CKOPOCTH
XUMHUYECKON pPEaKIMu B 3aBUCUMOCTH OT pa3iUYHbIX (DaKTOPOB, a TAKXKE XapakTep
CMEIIECHUSI XUMUYECKOT0 PAaBHOBECHS IO/ BIMSHUEM BHEIIHUX BO3JAEHCTBUMN (ITPUHIUIL
Jle llaTenne);

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMHUUYECKHE PEAKIUH, JISKAIIUE B
OCHOBE MPOMBIIUICHHOTO MOJY4Y€HUs CEPHOW KHUCIOThl, aMMHaKa, OOIIMEe Hay4YHbIE
MPUHIUITBI XUMUYECKUX ITPOU3BOJICTB; LIEIECO00Pa3HOCTh MPUMEHEHUSI HEOPTaHUYECKHUX
BEIIECTB B MMPOMBIIIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHUI O METOAAaX HAy4YHOIr'o MO3HAHUS



ABJIICHUA TPUPOABI - HAONIONEHHE, W3MEPEHHUE, MOJAEIUPOBAHUE, SKCIEPHUMEHT
(peanbHBIN U MBICIICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSITh
STU 3HAHUS TpPH SKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB U ISl OOBSICHEHHUS
XUMUYECKUX SIBIICHHM, HMMEIOIIUX MECTO B MPUPOJIE, HPAKTUYECKOW AEATEIbHOCTH
YEJIOBEKA U B IIOBCEIHEBHOM KU3HH;

chOpMUPOBAHHOCTh YMEHHUSI BBISIBIATh B3aUMOCBA3b XHUMHUUYECKHX 3HAHHHN C
MOHSTUSIMU Y TPEJCTABICHUSAMU APYTUX €CTECTBEHHO -HAYYHBIX MPEIMETOB i OoJiee
OCO3HAHHOI'O MIOHUMAaHUsl MaTEPUAIbHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI:

C UCMOJB30BAaHUEM MOHSATUN «MaccoBasi AOJISl BEUIECTBA B paCTBOPE» U «MOJISIPHAs
KOHIIEHTpALUs»;

Macchl BEIECTBA WM 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
W1 00beMY OJHOTO U3 YYaCTBYIOIIUX B PEAKI[MH BEILIECTB;

TEIUIOBOro 3(pdexTa peakuuu;

3HAYEHUs BOJOPOJIHOIO IOKA3aTeNll pacTBOPOB KUCIOT M LIENOYEH C M3BECTHOM
CTENEHBIO TUCCOLIMAINY;

Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOJYKTA pPEaKlHMH, €CIU OJHO U3
WCXOAHBIX BEIIECTB JIAHO B BHUAE pPAcTBOpa C ONPEACICHHOM MAcCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA UJIU JaHO B U30BITKE (MMEET MPUMECH);

JIOJIM BBIXOZa MPOAYKTA PEaKIIHH;

O00BEMHBIX OTHOLIEHUH T'a30B;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTENBbHO IUJIAHUPOBATh U  IMPOBOIUTH
XMMHUYECKUH 3KCHEPUMEHT (MPOBEIEHUE peakluil HMOHHOTO OOMEHa, MOJITBEp)KICHHE
KAueCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIIECTB, OINPEIECICHUE CpEeAbl PacTBOPOB
BEIIECTB C TIOMOIIBI0 HHAMKATOPOB, U3YYCHHE BIUSHUS PA3IUIHBIX (PAKTOPOB HaA
CKOPOCTh XUMHUECKON peaklnH, PEIICHUE SKCIEPUMEHTANBHBIX 3aJad [0 TeMam
«Metamsl» u «Hemerannbl») ¢ coOnrogeHreM HpaBUil 0€30MaCHOrO OOpaIIeHUs C
BEIIECTBAMH U JIAOOPATOPHBIM 000pYyAOBaHHEM, (POPMYIUPOBATH L€/ UCCIIEAOBAHUS,
NPEICTaBIATh B PA3NUYHOU (opMe pe3ynbTaThl HSKCIEPUMEHTa, AHAIM3UPOBATH U
OLICHMBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHH: COOJIOJATh IpaBUJIA TMOJIH30BAHHS XHUMHYECKOU
nocyzoi u 1abopaTopHbIM 000pyAOBaHKEM, OOpAIlIEHNs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XWMHUYECKUX OIBITOB, YKOJIOTUYECKU
1e71ecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOW JEATEILHOCTH B LENSX COXPAHEHHS
CBOETO 3J0pPOBbS, OKPYKAIOIIEH MPUPOIAHON CpPEIbl U JOCTHXKEHHUS €€ YCTOWYHBOTO
pa3BUTHS, OCO3HABAaTh OMNACHOCTh TOKCHYECKOIO JCHCTBUS HA YKUBBIE OpPraHU3MBbI
OTpEEIICHHBIX HEOPIaHMUECKUX BEILECTB, MOHUMAas cMbIch nokaszaresns [1/1K;

c(hOPMUPOBAHHOCTh ~ YMEHMI:  OCYIIECTBIISITh  IEJICHANPABICHHBI  TOUCK
XUMUYECKON HH(pOpMalUd B Pa3IUYHbIX HCTOYHUKAX (HaydyHas U y4eOHO -HaydHas
JIUTEpaTypa, cpeAcTBa MaccoBod wuH(opmaruu, WHTEpHET W Jpyrue), KPUTHUYECKU
aHATM3UPOBATH XUMUYECKYI0 HH(OpMaIMIo, TepepadaThiBaTh €€ W HUCIOJIb30BaTh B



COOTBETCTBUH C MTOCTABJICHHOW Y4eOHOH 3a1ayei.



TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanpHas padouas mporpamma | Xumus. 10-11 knaccst (yriayOaeHHBIH YPOBEHB)

10 KJIACC
Ne Komnuectso OCHOBHBIE BUIIBI JEATEILHOCTH
HanmeHoBaHue pa3ieos [TporpamMmHOe coaepKaHue
/1 4acoB 00 yJarommxcs

U TeM y4eOHOro npeamMera

Pasne

J 1. TeopeTnueckne 0OCHOBBI OPraHN4YeCKOM XUMHUH

1.1

[IpenmeT opraHn4ecKou
XUMUHU.

Teopust cTpoeHus
OpPraHUYECKHUX
coenuueHnii A. M.
bytiepoBa

8

[IpenmeT 1 3HaYEHUE OPraHNYECKOU
XUMHH, [IPEJICTABICHNE O MHOT000pa3uu
OpPraHMYECKUX COEAMHEHUMN. DIEKTPOHHOE
CTPOEHHUE aTOMa YIJIepo/ia: OCHOBHOE U
BO30YKIECHHOE COCTOsIHUA. BaneHTHbIE
BO3MO>KHOCTH aTOMa yriepoza.
XrMHUECKas CBSA3b B OPraHMYECKUX
COETMHEHUSX.

Tunel rubpuau3aluy aroma yrieposa.
MexaHn3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBs13u (OOMEHHBIN U JJOHOPHO-
AKIICITOPHBIN ).

Tunsl nepexkpbIBaHUSI AaTOMHBIX OpOUTAJICH:
a- U M-CBA3U.

OpnunapHasi, 1BOMHas U TPOMHAs CBSI3b.
Cnoco0OnI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux Bemiects. [lonsTue o
cBOOOZAHOM paauKaie, Hykjieoduie u

hieKTpoduIe.

PackpbIBaTh CMBICI U3y4aeMbIX
NOHATUH (BBIIETATh UX XapaKTEPHbIE
NPU3HAKH) U IPUMEHATH 3TU NOHATHUS
IIPU ONMCAHUHU COCTABA U CTPOCHUS
BELIECTB, 1JIs1 O0BACHEHHSI OTIEIbHBIX
(akToB U siBIEHUI. PacKpbIBaTh CMBICI
ITOJIOKEHNW TEOPUU CTPOCHUS
OpraHn4yecKux BemecTs A. M.
BbyTtnepoBa u npUMeHSTh UX 175
00BSICHEHUSI 3aBUCUMOCTH CBOWCTB
BELIECTB OT COCTaBa U CTPOCHUS.
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIMKY JUISL COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpPAIEHHBIX,
CKEJIETHBIX) (POPMYJI OPraHUYE€CKUX
BEILIECTB.

Onpenensats BUJIbl XUMUYECKON

29



®denepanpHas padbouas mporpamma | Xumus. 10-11 knaccst (yriayOaeHHBINH YPOBEHB)

Teopust cTpOCHUST OPraHUYECKUX
coennHenu A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHE -
CTPYKTYpHasi TEOPUSI OPraHUYECKUX
COCIMHECHUI. 3HAUCHUE TEOPUHU
CTPOCHUSI OPTraHUYECKHUX
coequHeHn . MONEKYJIIApHBIE U
CTPYKTYpHbIE (hOPMYJIbI.
CtpyKTypHBIE POPMYIIBI Pa3TMUHbBIX
BUJIOB: pa3BEpHyTasi, COKpalleHHas,
CKEJICTHAs.

N3omepus. Bunsl nzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
OnextpoHHbIe 3G (HEKTH B MOJIEKYIIax
OPraHUYECKUX COCTMHECHUU.
NHIYKTUBHBIN U ME30MEPHBIN

3¢ HEKTHI.

[IpencraBienue o Ki1accupUKaALUU
OpraHUYECKUX BEIIECTB.

[TonsiTue 0 GYHKIIMOHAILHOM TPYIIIE.

I' omomorus. I' omonornueckue PAOBI.

HoMenkiiatypa opraHudecKkux
COCIMHEHUH (CUCcTeMaTHYecKas u
TPUBHUAJILHBIC Ha3BaHUS).
OcobeHHOCTH U KI1accupuKarus
OPraHUYECKUX PEAKIIHH.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE

PEaKI B OPraHUIECKON XUMHUH.
CBsI3M (OAMHApPHBIE, KPaTHbBIE) B
OpPraHUYECKUX COCTMHCHUSX.
XapakTepu3oBaTh poJib U 3HAUCHHE
OpPraHWYEeCKOW XUMHUH B PEIICHUN
po0JIeM IKOJIOTUUECKOM, TTUIIEBOMN
0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JJaHUU HOBBIX
MaTepHuaoB, B 00ecredyeHun
paIoHaIBLHOT O
IPUPOJIONIOJIb30BAHUS;
MOJITBEPKIATh €€ CBA3b C IPYTUMHU
HayKaMHU.

Hcnonbs30BaTh MOAEIN OPraHUYECKUX
BEIIECTB U1 WJUTIOCTPALIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO
ctpoeHus. HabmronaTe U ONMCHIBaThH
JI€EMOHCTPAIMOHHBIE OIBITHI;
IPOBOJIMTH U OINKCHIBATh
nabopaToOpHbIE OMBITHI
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JKCNepUMEeHTATbHbIE MeTOAbI U3Y4YeHHSA
BELIECTB M UX NpPeBpPalllCHUN:

* JleMoHCTpauuu:

- O3HaKOMJIEHHE C 00pa3lamMu
OpPraHUYeCcKUX BEIIECTB U MaTepuaIaMu Ha
UX OCHOBE;

- OIBITHI 1O MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (TUIaBJICHHE,

OoOyTJIMBaHUE U TOPEHHE).
» JlabopaTopHBIE OIBITHI:

- MOICINPOBAHHC MOJICKYJI OPIraHUYICCKUX
BCIICCTB

Hroro no pazgeny

Paznen 2. YrieBoaopoabl

2.1

[IpenenbHbie
YIJIEBOJOPOIBI - AJIKAHBI,
HUAKJIOATKAHbI

AunkaHnbl. [ oMonoruueckuii psijy aJIKkaHoB,
oOmas gpopMysia, HOMEHKJIATypa U
U30Mepus. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
QIKaHOB, -TUOPUAN3AIINS ATOMHBIX
opOuTaieit yriepona, a-cBsizb. duznueckue
CBOMCTBA aJIKaHOB. XNUMHUYECKHUE CBOMCTBA
AJIKAaHOB: PEAKIIUM 3aMEIICHHUS,
M30MEpHU3aIU, 1ETUAPUPOBAHNS,
IUKJIM3alAN, TUPOJIN3a, KPEKUHTA,
ropenus. Haxoxenue B nmpupoe.
Crioco0nI

Braners n3ydaeMbIMU XUMUYECKUMU
MOHSATUSIMU.

BBISBISTE XapakTepHbIE MPU3HAKU
MOHSTUH, YCTaHABIUBATH UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIIUE MMOHSATHUS MIPU
OIMKMCAHUM COCTaBa, CTPOCHUS U
MPEeBpAILEHUNA OpraHUYECKUX
COCIMHECHUM.

Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIMKY JIJIS COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX




MOJIYICHHSI ¥ TIPUMCHEHHUE aJIKAHOB.
Huknoankansl. O6mias hopmyna,

HOMEHKJIaTypa U U30MEPHSL.
OCOOEHHOCTH CTPOCHUS U XUMHIECKUX
CBOMCTB MaJIbIX (IIUKJIOIPOIIaH,

IIUKJI00yTaH) ¥ OOBIYHBIX (IIMKJIONEHTAH,
IIUKJIOTEKCaH) MUKJI0aKaHoB. CriocoObl

IIOJYYCHHA U ITIPUMCHCHHUC TMKJIOAJIKAHOB

2.2

Henpenensubie

YIJII€EBOAOPOADBI:
AJIKCHBI, aJIKaJIUCHEI,

AJIKMHBI

14

AuikeHbl. [ OMOIOrH4ecKkuil psij aJkeHOB,

obm1as ¢hopMyiia, HOMEHKJIATypa.
DIEKTPOHHOE U IIPOCTPAHCTBEHHOE

CTPOCHUE MOJIEKYJI AJIKEHOB,
A-ruOpuan3anys aTOMHBIX OpOUTaIen
yriiepoaa, a- u n-csizu. CTpyKTypHast 1
TEOMETPUYECKAS (Yuc-mparnc-) N30MEPHUSL.
Pu3NYEeCKUe CBOWCTBA aJIKEHOB.
XUMHUUYECKHUE CBOMCTBA: PEAKLIUU

MPUCOCANMHEHUSI, 3aMEICHUS
B A-TIOJIOKEHUE MPU JBOWHOM CBS3H,
MOJMMEPHU3aALMU U OKHUCJICHUS.

[Ipeocmasnenue o mexanuzme peaxyuu
INeKMPODUILHO2O NPUCOCOUHEHUSL.

[IpaBuno MapkoBHuKoBa. KauecTBeHHBIE
pEaKIuy Ha TBOMHYIO CBSI3b.

CnocoObI MoTydeHHs ¥ IPUMCHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanms

(pa3BepHYTOI, COKpAIICHHOM,
CKeJIETHOH ) (hOpMYIT YTJIEBOIOPOJIOB.

Y craHnaBnuBaTh IMPpUHAIJICKHOCTD

BEILIECTB K OIPEACICHHOMY KJIacCy
YIJIEBOJIOPOJIOB IO COCTaBYy

U CTPOCHUIO, HAa3bIBATh UX

M0 CUCTEMATHUYECKOM HOMEHKJIATYPE;

IIPUBOJUTH TPUBHUAJIbHBIC HA3BaHU
OTACIbHBIX HpeHCTaBHTeHCﬁ

YTJIEBOJIOPOJIOB.
OrnpeaensiTh BUJIbI XUMAYECKOU

CBSI3U B MOJIEKYJIaX YIJIEBOJOPOAOB
(KoBaJIeHTHas1 HEMOJsIpHAas

Y TIOJISIpHAs, a- U M-CBS3b).
[ToaTBepxkaaTh HAa KOHKPETHBIX
IIPUMEPAX XapaKTep 3aBUCUMOCTH
PEaKIIMOHHOW CLIOCOOHOCTH

YIIIEBOAOPOIOB OT KPATHOCTU U THIIA
KOBAJICHTHOM CBSI3M (a- U M- CBSI3H),
B3aMIMHOTO BJIMSTHUSI aTOMOB M TPYIIIT

aTOMOB B MOJICKYJIaX; a TaK¥XKEC
OT 0COOCHHOCTEH pcaim3aln

Pa3TIMYHBIX MEXAHU3MOB IIPOTEKAHUS
peaKLnil.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3nuecKue

1 XMMHMYECKHE CBOMCTBA, BaXKHEHIIINE




aJIKaJUEHOB (COMpPSIKEHHBIE,
W30JIMPOBAHHBIE, KYMYIUPOBAHHBIE).
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS
Y XUMUYECKUX CBOMCTB CONPSKEHHBIX
JUEHOB, 1,2- u 1,4-ipucoeiuHeHNE.
[Tonmumepu3anys CONps>KEHHBIX AUEHOB.
CnocoObl NoayYeHUs: U MPUMEHEHNE
aJIKaIUEHOB.

AnkuHbl. [" OMOJIOTHYECKUH Psifl AJIKUHOB,
obrmras hopMysa, HOMEHKJIATypa

1 U30MepHs. DJICKTPOHHOE

U MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
QIKUHOB, SP-TUOPUAN3AIINS JIEKTPOHHBIX
opOuTasneit aroma yrieposa.

du3nyecKue CBOMCTBA aJKUHOB.

XHUMHYECKHE CBOMCTBA: PEAKIIUHN
MIPUCOCIUHCHMS, TUMEpU3alNU
1 TPUMEpHU3ALMU, OKHUCICHUS.
KucnorHble cBOMCTBA aJIKUHOB,

MMEIOIIMX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE peaKInU Ha TPOMHYIO

cBs13b. CIIOCOOBI MOTYUEHUS

U IIPUMCHCHUEC AJIKUHOB

2.3

ApomaTtuueckue
YTJIEBOJIOPO/IbI (ApEHBI)

ApOMaTHUYECKHUE YTIIEBOOPOIBI.
I" omonoruueckuii psij; apeHoB, o01Iast

dbopMyia, HOMEHKIIATypa U U30MEPHSI.

DIEKTPOHHOE U IPOCTPAHCTBEHHOE

CITOCOOBI TTOJIYYEHHUS YTJIEBOJIOPO/IOB,
MPUHAJICKAINX K Pa3IHUYHBIM
KJIaccaMm.

BBIABISATS TEHETUUECKYIO CBSI3b
MEXY YIIIEBOAOPOIAMU PA3IIMYHBIX
KJIAaCCOB U MOJTBEPKIATh €€ HATUYHUE
YPaBHEHUSIMHA COOTBETCTBYIOLINX
XUMHUYECKUX PEAKIIUN

C MCIOJIb30BAHUEM CTPYKTYPHBIX
(dbopMyIT BEIIECTB.

XapaKkTepu30BaTh UCTOYHUKHU
YIIE€BOJOPOIHOTO ChIpbs (HEPTBH,
IPUPOJIHBIN a3, yrojb), CIOCOOBI X
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHUE TIOTY4aEMBbIX ITPH 3TOM

IIPOJIYKTOB.
Hcmonb30BaTh 00IICHAYIHBIS
METO/IbI TTO3HAHUS

IIPH CAMOCTOSTEIILHOM

IJIaHUPOBAHHUH, ITIPOBCACHUN
N OITMCaHHUHU XUMHNYCCKOI'O

JKCIIepUMeEHTa (J1abopaTOpHbIE
OITBITHI I IPAaKTHYECKHUE pabOTHI).

CrnenoBathb npaBuiaM 0€30MacHON
paboThI B J1abopaTopuu

IIpHU UCIIOJIb30BAHHUH XUMHYECKOMN

TOCYABI M 000PYIOBAHMS, 4 TAKKE




CTPOEHUE MOJIEKYJIbl OeH3051a. DU3NYeCcKue
CBOMCTBA ApEHOB. XMMUYECKHE CBOMCTBA
OeH301a ¥ €r0 TOMOJIOTOB: PEaKINu
3aMelleHns B 0€H30JIbHOM KOJIbIIE U
YIJIEBOJIOPOJTHOM pajniKalie, peakiinu
MPUCOCTUHEHUSI, OKUCIICHHE TOMOJIOTOB
oenzomna. [Ipencrarienue 06
OPUEHTHUPYIOIIEM JEeHCTBUM 3aMECTUTENCH
B OCH30JIBHOM KOJIbIIE Ha TIPAUMEPE
AIKUJIbHBIX PaJIUKaIOB, KApOOKCUIIbHOM,
TUAPOKCUIIBHBIN, aMHUHO- ¥ HUTPOTPYIITI,
aTOMOB TaJIOTCHOB.

Oco0EHHOCTH XUMUUYECKUX CBOMCTB
ctupodna. [lonmumepusaius ctupoiia.
CnocoObl oay4YeHus U MPUMEHEHNE
apOMATHYECKUX YTJIEBOJIOPOJIOB

2.4

IIpupoaHbIe UCTOYHUKH
YIJIEBOJOPOJOB U UX
nepepadoTKa

[Tpupoausrii ra3. [lonyrHeie HedTaHbBIE
ra3sl. HedTh 1 ee mpoucxoxaeHue.
KameHHbIN yroap 1 MPOIYKTHI €ro
nepepadoTKu.

CniocoObI nepepaOdOTKN HEPTHU: IEPETOHKA,
KPEKHHT (TEpMHUYECKUH, KaTaTUTHUYECKUI ),
pudopMuHr, nupoaus. [IpoayKTel
nepepadoTku He(TH, UX NIPUMEHEHHE B
IPOMBIIIEHHOCTH U B OBITY.

npaBujiaM OOpallleHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSIMHU
BBITIOTHEHUS Ta00PATOPHBIX OIMBITOB U
MPAKTHYECKUX paOOT 10 MOTY4CHHUIO U
M3YYCHHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBiarh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3anmucu
YPaBHEHHI COOTBETCTBYIOIIUX
peaKInii 1 J1enaTh BHIBOJBI HA UX
OCHOBE.

[IpoBOANTDH BHIYHCICHUS IS
OIIPEJIETICHUS] MOJIEKYJIIPHOU
(hopMyJIbl OpraHUYECKOro BElIeCTBA
M0 YPaBHEHUIO XUMUYECKON PEAKIINH
Y TI0 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIINX B €r0 COCTaB,
o Macce (00beMy) MPOTYKTOB
CTOpaHusl.

CaMOCTOSITENIbHO TUIAHUPOBATh U
OCYIIECTBJISTh CBOIO MTO3HABATEIHHYIO
JESITENbHOCTD; MPUHUMATh aKTUBHOE
y4acTHe B IpyNIOBOM yuyeOHOMH
JesITeNIbHOCTU




[' eneTnyeckas CBA3b MCIKAY pa3IM9YHbIMHA
KJIaCCaMH YIJICBOJOPOI0B

2.5

[ anoreHnpon3BOIHBIC
YIJIEBOJOPOJIOB

DIEKTPOHHOE CTPOCHUE
raj0reHOMPOU3BOHBIX YIIEBOAOPOAOB.
Peakuuy 3aMelleHus rajioreHa Ha
CUPOKCHUI, HUTPOTPYIITY, IIUAHOTPYIIITY,
aMUHOTPYIIITY.

[lelicTBUE HA TaJIOT€HITPOU3BOJHBIE
BOJHOT'O ¥ CIIUPTOBOTO PacTBOpa LIEIOYH.
B3anMoielicTBUE AUTAIOT€HATIKAHOB C
Marauem u uHKoM. [lonsrue o
METAJUIOOPTAHUYECKUX COEUHECHUSIX.
Vcrionb30BaHUE TaIOT€HIIPOU3BOIHBIX B
OBITY, TEXHUKE U B CHHTE3E.
JKCIEePUMEHTAIbHbIE MEeTObI U3y4YeHHs
BELIECTB M UX MpeBpPallleHUM:

* JleMoHCTpaIuu:

- JeMoHcTparus (U3NIECKUX CBOWCTB
VTJIEBOJIOPOJIOB (PaCTBOPUMOCTB);

- KAueCTBEHHBIE PEAKIIMU yIIEBOAO0POI0B
Pa3IMYHBIX KJIacCOB (00ECIIBEUNBaHUE
OpOMHOI WJIM MOHOM BOJIBI, paCTBOpa
MepMaHraHara Kajusi, B3auMO/ICHCTBHE
areTusIeHa

C aMMHaYHbIM PACTBOPOM OKCHJa cepedpa);




- 00pas3upl IIacTMace, KAy4ykoB U

PE3UHBI;
- xomekuuu «Hedte» u «Yromnby;

- BugeodparmenT «Bynkanuzamus

PE3UHBI.
 JlaGopaTopHbI€ OMBITHI:

- O3HAKOMJICHHE C 00pa3amMu
IJIacTMacc, KaydyKoB U PE3UHBI,

- MOJEJIIMPOBAHUE MOJIEKYJ
YIJIEBOAOPOJIOB U
raJIOr€HOIPOU3BO/IHbIX;

- TIO0Jly4YE€HHE METaHa U U3yYEHUE €ro
CBOIICTB;

- TIOJyYEHHUE aleTUIIeHa U U3yYEHUE €ro
CBOMCTB.

* IlpakTuueckue paboOTHI:

Ne 1. TlonyuyeHune 3THIIEHA U U3yYEHHUE €TO

CBOMCTB.
e Pacuernrle 3a11aun:

- ONpEIETIECHUE MOJIEKYJIIPHON
(OpPMYITBI OpPraHUYECKOrO BEIIECTBA

10 MACCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISAIIMX B €0 COCTAB;

- HaXOXJEHHE MOJIEKYJISIPHOU (HOpMYIIbI
OpPraHNYEeCcKOro COSTUHEHHUS M0 Macce
(06BEmMY) TPOYKTOB CrOPaHUS;



pacyeThl 10 YPaBHECHUIO XUMUYECKON
peaKiuu

Hroro no pazneny
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Pa3znen 3. Kuciaopoacoaep:xaiiue opraHuueckme coeanHeHust

3.1

Crouptsl. @eHon

11

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI.

CrtpoeHue Moeky (Ha mpUuMepe MeTaHoJIa
u 3Ta”ona). I' omosnoruveckuit psij, oo1as

dbopMmya, u3oMepus, HOMEHKIATypa 1
kiaccudukaius cnuptoB. GuznYEcKue
CBOMCTBA ciupTOB. BomopoaHas cBA3b.
XUMHUYECKUE CBOMCTBA: PEAKIIUN
3aMelIeHus, JeTuapaTaluu, OKUCICHUS,
B3aUMOJIEMCTBHE C OPraHUYECKUMU U
HEOPraHUYE€CKUMH KUCIIOTaMHU.
KauecTBeHHas peakius Ha OJJHOATOMHBIC
criupThl. PUBUOJIOTUUECKOE JEUCTBHUE
ATAHOJIa U METAHOJIa HA OPTAaHU3M
yesioBeka. CrocoObl MONTy4eHus U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 2pupbl, HOMEHKIATYpa U
uzomepusi. OcoOeHHOCTH (PU3NYECKUX U
XUMUYECKUX CBOWCTB.

MHoOroaToMHEbIE CIIUPTBI: OTUICHIJTIMKOJIb U

riuuepuH. Gusnyeckne u XUMUYECKHU e
CBOICTBA: PEAKIIMU 3aMEIICHUS,
B3aNMOJICHICTBUE C OPraHUYECKUMHU

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUH (BBIIEIATh UX XapaKTepHbIE
MPU3HAKK) U IPUMEHATH 3TU TOHITHUS
[P ONMCAHUU COCTABA U CTPOCHUS
BEIIECTB, AJIs1 O0BSCHEHUS OTACIbHBIX
¢dakToB u sBIeHUH. Mcons30BaTh
XUMHUYECKYI0 CUMBOJIMKY JJIsI
COCTAaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpalieHHoM) hopmy
KHCIIOPOICOAEPIKALUX OPTraHUUECKUX
BEILIECTB. Y CTaHABIUBATh
MIPUHAJIE)KHOCTD
KHCJIOPOJIOCOAEPIKAIINX OPTaHUYECKUX
BEILECTB K OMPEACIICHHOMY KJaccy o
COCTaBY M CTPOECHUIO, HA3bIBATh UX I10
CHUCTEMATUYECKOM HOMEHKIATYypPE;
MPUBOAUTH TPUBUAIIbHBIC HA3BAHUS
OTZIEJIbHBIX IIPEICTaBUTEIIEH
KUCJIOPOJACOAEPHKALIUX COCTUHEHUM.
XapakTepu30BaTh COCTaB, CTPOEHUE,
npyUMeHeHue, GU3NIeCcKue




1 HEOPraHUYECKUMU KHCIOTaMH,
Ka4eCTBEHHAs PeaKIisl Ha MHOTOATOMHBIE
cnupThl. OU3NOIOTHYECKOE ACHCTBHE HA
opranusM yesnoBeka. CriocoObl Mony4eHus
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.
®enon. CTpoeHne MOJIEKYJIbI, B3AUMHOE
BIIMSIHUE TUAPOKCOTPYIIIBI U OEH30JIbHOTO
saapa. Pu3ndeckue CBOMCTBA peHoa.
Oco0E€HHOCTH XUMHYECKUX CBOMCTB
denona. KauecTBeHHbIE peakiuu Ha (PEHOJL.
TokcuunocTh (heHosa. CriocoOsl
MOJIyYeHHs U IPUMEHEHHE (PeHoa.
denondopmanbaeruiHas cMoia

3.2

KapOoHunbsHbIC
COCITUHEHUS: aJIbJICTH bl
1 KeToHbl. KapOoHOBBIE
KUCTOTHI. CIIOYKHBIC
rupsl. XKups
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KapOOHUIbHBIE COeTMHEHUS: alTbACTUIbI U
KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOM TPYIIIBL.

[ oMOJIOrMYecKue psAibl AIbJIETUAO0B U
KETOHOB, 00111as (hopMyIna, u3oMepus u
HOMEHKIaTypa. PU3n4ecKkue CBOMCTBA
QJIbJIETUI0B U KETOHOB.

XHUMHUUECKHUE CBOMCTBA alIbJIETUIIOB U
KETOHOB (pEaKIMU MPUCOCTUHEHUS).
OxuciieHue anberuoB, KAYeCTBEHHbIE

peakiuu anbAaeruaoB. CrocoObl

1 XMMHUYECKHE CBOMCTBA, BAXKHEHIIINE
CHOCOOBI MOY4YEHUs MTPEACTABUTENEH
Pa3IMYHbBIX KIACCOB
KHCIIOPOACOAEPKAILMUX COCTMHEHUI;
BBISIBJIATh TEHETUYECKYIO CBSI3b MEXKTY
HUMH U OJTBEPKIATh €€ HAIMYUE
YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLIAN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyn BemectB. [loaTBepknars Ha
KOHKPETHBIX ITPUMEpaX XapaKTep
3aBUCUMOCTH PEAKLIMOHHON
CIIOCOOHOCTH KUCIOPOJICOAEPHKAITIX
OpPraHNYECKUX BEILECTB OT

(G YHKIIMOHAIBHBIX TPYII

B COCTaBE€ UX MOJIEKYJ, B3AUMHOI'O
BJIMSIHHSI aTOMOB U TPYIINT aTOMOB B
MOJIEKYJIaX; a TAK)KE€ OT OCOOCHHOCTH
peanr3aluy pa3TuIHbIX MEXaHU3MOB
IIPOTEKAHUsI PEAKLUN.

OmnwuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TPUMEHEHUE KUPOB U
YIJI€BOJIOB, XapaKTepHU30BaTh UX
3HAYCHHE JTS )KU3HEAEATEIIbHOCTH

OpPraHU3MOB.




NOJIYYECHHUSI U IPUMEHEHHE abIETH/I0B
Y KETOHOB.

OIHOOCHOBHBIE TPEACTBHBIC
KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH
CTPOEHUS MOJIEKYJI KapOOHOBBIX
KHCIIOT. MI30Mepusi 1 HOMEHKJIATypa.
dur3nyecKrue CBOMCTBA, BOAOPOIHBIC
CBA3U. XMMHUYECKHE CBOWCTBA:!
KHCJIOTHBIE CBOICTBA, pEAKIUs
3TepuUKaLUU, PEAKIINH C yIaCTHEM
YIIE€BOJOPOIHOTO PaIuKaa.

[ToHsiTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT: CIOXKHBIE 3(pupbl. OCOOEHHOCTH
CBOMCTB MYPaBbHUHOU KHCIIOTHI.
MHuoroo0pa3ue KapOOHOBBIX KUCIOT.
Oco0eHHOCTH CBOWCTB HENPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHCIIOT,
I'MJIPOKCUKApOOHOBBIX KUJIOT.
[TpencraBuTenn BbICIIUX KapOOHOBBIX
KHCJIOT: CTEAPUHOBAsL, aJIbMUTHHOBAS,
osienHoBas. CriocoObI MOMy4eHUs U
npUMEHEHUE KapOOHOBBIX KUCIIOT.
CrnoxHble 3pupsbl.

I" omonoruueckuit psia, oo1as
dbopMya, U30Mepusi U HOMEHKIIATypa.
Oco3HaBaTh OMMACHOCTH BO3JIEHUCTBUS HA

KUBBIC OPraHU3MBI OTIPEICIICHHBIX
KHUCTIOPOJCOAEPKAIINX OPraHUYECKUX
BEIIECTB U MOSCHATH Ha IpUMepax
CIocoObl YMEHBIIICHUS U
IPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBHSI HA OPraHU3M YEJIOBEKa.
Hcnonp3oBaTh 001I€HAYYHBIE METOIBI
MO3HAHUSI IPH CAMOCTOSATEITHBHOM
IUTAaHWPOBAHUH, TIPOBEICHUU U
OMHUCAaHUU XUMHUYECKOT0 IKCIIEpUMEHTA
(J1abopaTOpHBIE OMBITHI U MTPAKTUUYECKUE
pabotel). CrieoBaTh IpaBUIIaM
0e301macHoi padoTHI B JIAOOpATOPUU IIPH
UCTIOJIb30BAaHUHN XUMUYECKON MOCYABI U
000pyI0BaHMs, @ TAKXKE MpaBUIaM
oOpallieHus ¢ BEIIeCTBaMU B
COOTBETCTBHH C HHCTPYKIUSIMU
BBITIOJTHEHUS JJa0OPATOPHBIX OMBITOB U
MPAKTUYECKUX pabOT MO MOTY4ECHHUIO U
U3YYCHHUIO OPTraHUYECKUX BEIIECTB.
[IpencraBisTh pe3ynbTaThl
DKCIIEPUMEHTA B (popMe 3anucu
ypaBHEHUH COOTBETCTBYIOIIUX



JKupbl: ctpoenune, pu3ndecKue u
XUMUYECKUE CBOMCTBA KUPOB: THAPOJIN3 B
KHCJION U 1enouHol cpepax. OcoOeHHOCTH
CBOWCTB KHPOB, COAEPKAIIUX OCTATKH
HEIPEACIbHBIX KUPHBIX KACIOT. JKupsl B
rpupoae. Mblia Kak COJIU BBICIIUX
KapOOHOBBIX KHCIIOT, KX MOIOIIIEE ICUCTBUE

pEeaKLUi U JeJaTh BBIBOABI HA UX
OCHOBE.

[IpoBOAWTH BBIYMCIICHUS JJIS
ONPEAEIIEHUS] MOJIEKYIISIPHOU
(bopMyIIBI OPraHUIECKOTO BEIIECTBA
110 YPAaBHEHUIO XUMUUYECKON PEAKIIUN
Y 110 MacCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €r0 COCTAB,

3.3

Y T1€BOJIEI

OO0mr1ast XapakKTEPUCTHKA YTICBOIOB.
Knaccudukamus yriaeBomoB (MOHO-, TU- U
MOJIUCAXaPHU/IbI).

MoHocaxapuJibl: TJIFOK03a, (PPYKTO3a,
pubo03a, rajlakTo3a, Je30KCuprodo3a.
du3nYecKrue CBOMCTBA U HAXOXKICHUE B
npupone. PorocuHTes.

XUMHUYECKHUE CBOMCTBA IJIIOKO3bI: C
YY4ACTUEM CIUPTOBBIX U abJACTHIHON
[PYII, CIUPTOBOE U MOJIOYHOKHCIIOE
OpO’KEHHE TIFOKO3BI.

[[puMeHeHue TIII0KO3bI, €€ 3HAaUEHUE B
KU3HEACATEILHOCTH OpraHU3Ma.
Jlucaxapuibl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBnuBaronue u
HEBOCCTAHABJIMBAIOIIME qucaxapuisl. I
NIpoau3 caxaposbl. Haxoxxnenue B
npupojie u npuMmeHeHue. [lonucaxapuip:

KpaxmaJl, INIMKOI'CH

a TaK)Ke Ha ONpeIeJICHUE I0JIM BBIX0JA
IPOAYKTA PEAKUU OT TEOPETUUECKH
BO3MOXHOT0. CaMOCTOATENILHO
IJIAHUPOBATH U OCYHIECTBIISATH CBOKO
MO3HABATEIbHYIO ACSITEIbHOCTD;
NPUHUMATh aKTUBHOE y4acTHUE B
rpyNnoBoOi y4eOHOU NesTeNbHOCTH




U 1esuiono3a. CTpoeHue MakpoMOJIEKYII
Kpaxmaja, TJIMKOT€HA U IEJUTIOJIO3bI.
®u3nvecKue CBOMCTBA KpaxMmasa u
LEJUTI0JIO3bl. XMMHUUECKHUE CBOMCTBA
KpaxMana (TuApoian3, KaueCTBEHHAs
peakuus ¢ Hogom). XuMMHUYECKUE CBOICTBA
LEJUTI0I03bI (TUIPOJIN3, PEAKIIHS
noJTy4yeHue 3QUPOB LEIUTIOIO3bI).
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN IEJK).
JKCNEePUMEHTAIbHbIE METO/bI
U3y4eHNs BelleCTB M UX NMpeBpalleHuii:
* JleMoHCTpanuu:
- CBOMCTBa CIUPTOB: PaCTBOPUMOCTH B
BOJIC, B3aMMOJICHCTBUE dTaHOIa
C HATPUEM, OKUCIIEHHUE STUJIOBOTO CIIHPTA
JUXPOMATOM Kayusi (BO3MOYKHO
HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB);
- KaueCTBEHHBIE PEAKIIUH AJIbJIETU]IOB: C
aMMHA4YHBIM PACTBOPOM OKCHJa cepedpa u
rugapokcuaom meau(11);
- XMMHYECKHE CBOMCTBA pacTBOpa

YKCYCHOM KUCIIOTBI.
* JJaGopaTopHBbIE OIBITHI:

- peakius TIulepruHa ¢ TUIPOKCUIOM
menu(Il);




- OKHCIIEHHE 3THJIOBOIO CIIUPTA B
aJbJIETU] PACKAJICHHOW MEIHON
ITPOBOJIOKOW;

- B3aMMOJICIICTBUE pacTBOPA ITFOKO3BI C
rugpokcugom meau(Il);
- B3aMMOJICMCTBHE Kpaxmaya ¢ UOJOM.

* [IpakTueckue paboTHI:

No 2. Pemienue sxcrepuMeHTaIbHBIX 33124
1o TemMe «CrpThI ¥ PEHOIBIY;

Ne 3. Pemienne skcniepuMeHTaNbHBIX 33124
1o Teme «KapOOHOBBIE KUCTOTHI.
CnoxxHbie 3Qupb».

* Pacuernnie 3aga4u:

- oMpefesieHre MOJEKYISIpHON (hOopMYyIIbl
OpPraHMYECKOro BEIleCcTBa

10 MAaCCOBBIM JOJIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €T0 COCTaB; MO Macce
(0OBEMY) TPOAYKTOB CrOpaHUs; 1O
KOJIMYECTBY BelecTBa (Macce, 00bemMy)
MIPOYKTOB PEAKITUHU W/WITH UCXOTHBIX
BEIIECTB;

- pEIlICHHE paCueTHBIX 3aJ1ay Ha
OIpE/IeNIEHUE IOJIM BBIX0Ja IPOAYKTA
peaKIuu OT TEOPETUUECKH BO3MOKHOT'O

Hroro no paszneny
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Pa3nen 4. A3orconep:kaiiue o

3raHn4Yec¢CKHuEe COCANHCHUA

4.1

AMUHBI.

AMWHOKHUCJIOTBI. benku

12

AMUHBI - OPraHMYECKUE MPOU3BOHBIC
ammuaka. Knaccudukaiys aMuHOB:
amdaTHIEeCKUE U apOMATHYCCKUE;
MepBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crtpoenue Monekyi, oomast hopmyina,
W30MepHsi, HOMEHKJIATypa ¥ (PU3NIECKUe
CBOMCTBa. XMMHYECKOE CBOMCTBA
anmaTHaecKuX aMHMHOB: OCHOBHBIC
CBOICTBA, AIKWJIMPOBAHUE, PEAKIINU C
a30TUCTOM KHCJIOTOM.

Comnu aJKuiIaMMOHHUS.

AHWINH - IPEJICTABUTE]Ib aMUHOB
apoMatuueckoro psaa. CTpoeHrue aHWINHA.
B3anMHOe BIIMSIHUE TPYIIT aTOMOB B
MoJieKyse aHuiuHa. OcoOEHHOCTH
XUMHYECKUX CBOMCTB aHHMJIMHA.
KauecTBeHHbIE peaklMy HA aHUJIUH.
CniocoObl MoTyYyeHUe U MPUMEHEHNE
anmidaTnuecKkux aMMHOB U aHWUJIMHA U3
HUTPOOEH301a.

AMuHOKHCIIOTEL. HOMeHKkaTypa u
n3oMepusi. OTACNIbHBIC PEICTABUTEH
a-aMUHOKHCJIOT: TJINIIAH, aJIJAHKH.
dusznyecKkue cCBONMCTBa aMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBAa aMUHOKHUCIIOT KaK

PackppiBaTh CMBICT N3y4aEeMbIX
MOHSATHUM (BBIAEISATh UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSATH 3TH TTOHSITHUS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, JIs1 O0BSICHEHUSI OTICIbHBIX
(dakToB u sBneHUi. Miconb30BaTh
XUMUYECKYIO0 CUMBOJIUKY JJIsI
COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaleHHo#) hopmy
a30TCOJEPIKALMX OPraHUYECKUX
BELIECTB.

Onpenenars NPUHALICKHOCTh
a30TOCOAEPKALIUX BEILIECTB K
OTIpECIICHHOMY KJIAaCcCy M0 COCTaBY U
CTPOEHHUIO, HA3bIBATh UX IO
CHUCTEMATHYECKON HOMEHKIATYypE;
MPUBOAUTH TPUBHAIIbHBIE HA3BAHUS
OTJIENIbHBIX MPEJICTaBUTEIIECH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
NpUMEHEHUE, GPU3NIECKUE U
XHMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI OJTYYEHUSI TUITUYHBIX
MpeICTaBUTEIIEH a30TCO/IEpKAILNX
COEJTMHEHUH.

OnuceiBaTh COCTAB, CTPYKTYDPY,




aM(OTEPHBIX OPTaHUYECKUX COCTUHCHHUM,
peaknus MOJIMKOHICHCAINH, 00pa30BaHHE
TIENITUAHOM CBSI3U. brosornueckoe
3HaYE€HHE aMUHOKHUCIOT. CUHTE3
MIEITH/IOB.

benku kak pUpoaHBIC TTOJIMMEPHI.
[lepBruuHasi, BTOpUYHAS U TPETUUHAS
CTPYKTYypa 0eJIKOB. XMMUYECKHE CBOMCTRA
OCJIKOB: TUAPOIM3, JICHATYypaIus,
KaueCTBEHHBIC PEaKIIMKU Ha OCJKH.
IKCIEePUMEHTATbHbIE MeTO/bI
U3y4eHHsl BellleCTB U MX MpeBpaleHuii:
» JleMOHCTpauuu:

pacTBopeHue OEIKOB B BOJIE;

JieHaTypaiusi 0€JIKOB MPU HarpeBaHUM;
IIBETHBIC PEaKIIUN OSIKOB.

* IIpakTudeckue pabOTHI:

No 4. PerieHue 3kCiepuMeHTaIbHbBIX 33724
1o TemMe «A30TcoepIKalre
OpraHUYECKHUE COCTUHCHUS;

No 5 Pemrenne skcniepuMeHTaNIbHBIX 3a]1a4
o Teme «Pacro3HaBaHue OpraHMYEeCKUX
COCIUHCHUI.

- PacuerHsle 3a1a4n: onpeaciIcHUE
MOJIEKYJISIPHOU (POPMYIIBI

OCHOBHEIE CBOMCTBA OCIKOB;
MOSICHATH HA IpUMeEpax 3HaUYCHUE
OEJIKOB JUIsl OpraHn3Ma YeJioBeKa.
[IpoBOAUTH BEIYUCIICHUS TS
ONPEACIIEHUS MOJIEKYJIIPHOU
(GhopMyJIbl OpraHUYECKOro BelecTBa
10 MacCCOBBIM JOJIIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €r0 COCTAaB, a
TaKXe M0 YPaBHEHUSIM XUMHYECKUX
pEaKIIUN.

Hcnonb30BaTh 00IIEHAYYHBIE METOBI
MO3HAHUS TIPU CAMOCTOSITETbHOM
IJIAHUPOBAHUH, IPOBEJACHUN U
OMMUCAaHUU XUMHUYECKOTO
sKcIiepuMeHTa (JlabopaTopHbIE
OTBITHI U MIPAKTUYECKUE PAOOTHI).
CaMoCTOATENBHO MJIAaHUPOBATH U
OCYLIECTBIIATH CBOKO MIO3HABATEIBHYIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON Y4eOHOM
NEATENIbHOCTH



OpPraHMYecKOro BEIIECTBA IO MAaCCOBBIM
TTOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B €T0
cocTaB; Mo Macce (00BeMY) MPOTYKTOB
CTOpaHUs; IO KOJMYECTBY BEIIEeCTBA

(macce, 00beMY) IPOTYKTOB PEAKITUN W/UITH

VMCXOJHBIX BEIIECTB;
- pElIeHUE PACUETHBIX 3a7a4 Ha
OIIPEJIECIICHNE IO BbIXOJa ITPOIYKTA
pEaKIMH OT TEOPETUYECKU BO3MOXKHOTO

Wtoro mno pazaeny

12

Pa3nen S. BbICOKOM0J1eKYJISIPHBIE COEIMHEHNS

5.1

BBICOKOMOHGKYHSIPHBIC

COCAMHCHUA

6

OCHOBHBIE MTOHSTUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COSMHEHUM:
MOHOMED, OJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETICHb TTOJIMMEPHU3AIIUU, CPETHSISA
MosteKkyssipHas Mmacca. OCHOBHBIE METO/IbI
CHHTE3a BEICOKOMOJIEKYIISIPHBIX
COCIMHEHUH - IOJIMMEPU3ALINS U
MOJTMKOH/ICHCAITHSI.

[Tonmumepubie Matepuansl. [ImacTmaccer
(TTONMUATUIICH, TTOTUIPOTIHIIEH,
TOJTMBUHWIXJIOPU/I, TIOTUCTUPOI,
MOJIMMETUIIMETAKPHUJIAT, MOJUKapOOHATHI,
nonudTUIeHTepedTanar). Y tunuzanus u
nepepadoTKa IIaCTHKA.

DnacToMephl: HATyPAJIbHBIM,

Brnaners n3yuaeMbIMU XUMUYECKUMU
HNOHATUSMU: PACKPbIBATh CMBICI
M3Yy4aeMbIX OHATUN U IPUMEHSITh 3TU
MOHSTHS TIPH OMMCAHUH COCTaBa U
CTPOEHUS BHICOKOMOJIEKYJISIPHBIX
OpPraHMYECKHUX BELECTB, JJIs
OOBSICHEHHSI OTACTBHBIX (PAKTOB U
SIBJICHU.

Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHHUS
CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUN PEAKLIUH MTOJIMMEPU3ALINU U
ITOJINKOHICHCALlMH.




CUHTETHUYECKHUE KayudyKu (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, NU30MPEHOBBIN) U
CUJIMKOHBI. Pe3una.

BomnokHa: HaTypaibHbIe (IIEPCTh, IIEJK),
MCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUECKHE BOJIOKHA
(KarpoH | J1aBcaH). IKCNepUMeHTAIbHbIe
MeTOAbl H3y4YeHHS BeLeCTB U UX
NpeBpaLeHH:

* JleMOHCTpanuu:

- O3HaKOMJIEHUE ¢ 00pa3liaMu NPUPOTHBIX U
VCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC,
KAay4yKOB.

* [IpakTuueckue paboThI:

Ne 8. PerieHne skcrepuMeHTalbHbIX 3a/1a4
1o TeMe «Pacro3HaBaHue miacTMacc u
BOJIOKOH»

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIC CBOMCTBA M IPUMCHCHHE
Kay4yKoB, HauOoee
pacTpOCTPAaHCHHBIX BUIOB IJIACTMACC U
BOJIOKOH.

Hcnonws3oBath 001IeHAYIHBIE METO/IbI
MO3HAHUS MIPU CAMOCTOSITEIbHOM
MJIAHUPOBAHUH, TIPOBEICHUH U
ONMMCAaHUH XUMHUYECKOTO IKCIICPUMEHTA
(J1abopaTopHBIE OMBITHI U
MIPAKTUIECKUE PAOOTHI)

HMroro no pazgeny

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KVIACC

Neo Komaectso OCHOBHbBIE BUJIBI IEATEILHOCTH
HaumenoBanue paszienoB [TporpaMMHOE coaepIKaHue
/I 4acoB o0 ydJaromuxcs
U TeM y4eOHOTO MpeaMeTa
Pa3nen 1. Teopernyeckue 0CHOBLI XHMHUH

1.1

Crpoenue aToma.
[leproanuecknil 3aKOH U
[lepnonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB
J[.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX s11€p. XUMHUYECKAN
anemeHT. M3oTonsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB.
DHEepreTHYeCcKUe YPOBHHU U MOyPOBHHU.
ATomHuble opOutanmu. Knaccudukanus
XUMHYECKHUX 3JIEMEHTOB (S-, p-,
d-,f-anemenTsr). Pactipenenenue
RIIEKTPOHOB MO AaTOMHBIM OPOUTAIISIM.
DJIEKTPOHHbIE KOH(UTYpaLlUd aTOMOB
piemMeHTOB [ - [V neprogoB B OCHOBHOM U
BO30Y>KJIEHHOM COCTOSIHUU, 3JIEKTPOHHBIE
KOH(UTypalliyi HOHOB.
DJIEKTPOOTPUIIATEILHOCT.
[Tepuoanueckuit 3akoH u llepuoanyeckas
CUCTEMA XUMHUYECKUX dy1eMeHTOB J1.1.
Menneneesa. Cesasb [lepunoguueckoro
3aKoHa U [lepnonueckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOCHHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMUYECKHUX

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBIIEATh UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHATH 3TU OHATHSA
IIPU OIMCAaHWUU COCTaBa U CTPOEHUS
BELIECTB, 1JIs1 OOBACHEHHSI OTIEIbHBIX
¢dakToB U sABIEeHUI. PackpbIBaTh CMBICH
nepuoandeckoro 3akona /1. M.
MeneneeBa U 1EMOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOIIYIO,
OOBSCHUTEIBHYIO M IPOTHOCTUYECKYIO
¢GbyHKUuMH. XapaKTepru30BaTh
AJICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YKJICHHOM
COCTOSIHUM) U MOHOB XUMUYECKUX
37eMeHTOB | - 4 mepuoaoB U Ux
BaJICHTHBIE BO3MOKHOCTH, UCIIOJIb3YsI
HOHATHUSA S-, P-, d-,f -37eKTpOHHBIE
opOUTaNu, SHEPreTUUECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTHU




PJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB MO IpyInaM u
nepuoiaM. 3Ha4eHUE MePUOUIECKOrO
3akoHa /.. Menneneena.
JKCIEePUMEHTAIbHbIE MEeTObI U3y4YeHUs
BelIeCTB M UX MpeBpallleHUu:
JlemoHcTpanuu:

- BubI TabmuI «llepuoamaeckast cucrtema
xuMHu4IecKkux 3yeMeHToB JI.1. MenaeneeBay

MU3MEHEHMS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCIUHEHUH 110
nepuonam u rpynnam llepuoanueckoit
cuctemsbl /1. 1. Menaeneena

1.2

CtpoeHue BelecTna.
Muoroo0pasue
BEIIIECTB

11

XuMHUYECKas CBsI3b. BUABI XUMUYECKON
CBSI3U: KOBAJICHTHAs!, MOHHAS,
MeTaJuTndecKas. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOU CBSI3U: OOMEHHBIN U
TTOHOPHO-AKLIENTOPHBINA. DHEPrus U AJINHA
cBs3U. [loyipHOCTD, HATPABIECHHOCTH U
HACBHIIIAEMOCTh KOBAJICHTHOM CBSI3H.
Kpatnble cBsi3u. Bonoponnas cBA3b.
MexKMOJIEKYIISIPHBIE B3aUMOJICVCTBUS.
BaJIeCHTHOCTh Y BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM
(Ha mpUMeEpe COeTUHEHUHN AJIEMEHTOB
BTOpOro nepuoaa). [Ipeacrapienue o
KOMIIJIEKCHBIX COCIMHECHUX.

PackpbiBaTh CMBICT U3y4aeMBbIX
MOHATUM (BBIIEISATh UX XapaKTEPHbIE
MIPU3HAKN) U IPUMEHSTh 3TU MOHATHS
MIPU OMUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JIJIs OOBSICHEHUSI OTJICTTLHBIX
(hakToB U siBieHU. OnpeaenaTh BUIbI
XUMHUYECKOM CBSI3U (KOBAJIEHTHOM,
MOHHOM, METaJNIMYECKOM, BOJIOPOTHOM )
B COEIMHEHUSIX, TUIl KPUCTAIINYECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA.
OOBIACHATH MEXaHU3M 00pa30BaHUS
KOBaJICHTHOM CBSI3M (OOMEHHBIN U
JOHOPHO-aKLENTOPHBIN). OnpenensiTh
BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB




CocTraB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOO0pa3oBaTeib, JIUTAH/IbI.
KoopanHanmonHoe 4uciio.
HoMenkiiarypa KOMIUIEKCHBIX
COCIMHEHU .

3HaueHNE KOMIUIEKCHBIX COEIUHEHH.
[lonsATHE O KOOPIMHALIMOHHON XHUMUHU.
BemecTBa MONEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.

THUIBI KPUCTATUTMYECKUX PEIIETOK
(CTpYKTyp) U CBOICTBA BEIIECTB.
[ToHsiTHE O TUCHIEPCHBIX CHCTEMAX.
HcTuHHBIE PACTBOPHI.

[IpencraBiaeHne 0 KOJUIOUIHBIX
pacTBOpax.

CrniocoObl BeIpaXeHUsl KOHLIEHTpAIuu
pacTBOPOB: MaccoBasi JOJI BEIIECTBA B
pacTBOpe, MOJIIpHAs KOHLICHTPALIMS.
HacpliieHHbIE 1 HEHACBIIEHHBIE
PacTBOpPBI, pACTBOPUMOCTb.
Kpucramnoruapartsl.

Knaccuduxarms 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILIECTB.
JKCIepUMEeHTAIbHbIE MEeTOAbI
U3y4eHUsi BelecTB U UX
npeBpaieHuii: * JleMoncrpamuu:

- MOJEJIM KPUCTAJUIMYECKUX PELIETOK.

B COCJIMHEHUSIX PA3JIMYHOIO COCTABA.
OOBICHATE 3aBUCUMOCTEL CBOICTB
BEIIIECTB OT BHUJAa XUMHUYECKOU CBI3U
Y TUIIA KPUCTAJUIMYECKOU PEIIETKH.
[IpoBOANTH BHIYMCIIEHHUS C
HUCIOJIb30BAaHUEM ITOHITHUSI
«MaccoBas JI0JISI BelleCTBa B
pactBope»



* PacuerHbie 3aJa4dn:

- C UCMOJIB30BAHUEM IOHATHUM «MaccoBas
J0JI51 PAaCTBOPCHHOI'O BCHICCTBAY,
«MOJIsIpHas KOHICHTALUA»

1.3

XUMHUYECKUE PEAKLINU

19

Kiaccudukarus XuMHUECKHUX PEAKIIUMA B
HEOPraHMYEeCKOU U OPraHuYeCKON XUMUHU.
3aKOH COXpaHEHMs MacChl BEILIECTB; 3aKOH
COXPAHEHHMS U MPEBPAIICHUS YHEPTUU TIPU
XUMUYECKUX peaklusaX. TernoBbie

(O PEKTH XUMUUECKUX PEAKITHH.
TepMOXUMUYECKHE YPAaBHEHHS.

CKOpOCTh XMMHUUYECKOU peaKkuu, ee
3aBHCHUMOCTb OT Pa3InYHbIX (DAKTOPOB.

[" OMOrE€HHBIE U TE€TEPOrE€HHBIE PEAKIIUH.
Karanu3 u karanu3aropsl.

OOpaTuMblie 1 HEOOPATUMBIC PEAKITUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO PABHOBECHS.

@akTOpPBI, BIMSIOIINE HA ITOJ0KECHUE
XUMHUUYECKOTO PABHOBECHSI: TEMIIEpATypa,
JaBJICHUE U KOHIICHTPAIIUX BEIECTB,
YUACTBYIOLMX B PEAKIIUU.

[Tpunuun Jle [larense.
DIEKTPOIUTUYECKAS] JUCCOIUALIUS.
CunpHble U crabbie AIeKTPOJIUThL. CTETeHb

TACCOLIUAINH.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSITUH (BBIIEIATH UX XapaKTepHbIE
NPU3HAKK) U IPUMEHATD 3TU TTOHSITHUS
IIPU OMMCAHUU COCTaBA U CTPOCHUS
BEIIECTB, /1JIs1 00BICHEHUSI OTICIbHBIX
¢dakrtoB u sBiennit. Kiaccudunnponats
XUMUYECKUE PEAKIINU IO Pa3IMYHbIM
MpU3HAaKaM (YHUCITy U COCTaBYy
pearupyromnmx BEMIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO
CTEIICHEH OKHCJICHUS DJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaIH3aTopa
U T.I.); CAMOCTOSITEJIbHO BEIOUPATh
OCHOBAHUS U KPUTEPUU IS
KJacCU(UKAIIMN XUMUYECKUX PEAKIIUM.
OOBICHATH 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMUYECKUX PEAKIIUH C
Y4ETOM MX SHEPreTUYECKUX
XapaKTEPUCTHUK, XapaKTEP NU3MEHEHUS
CKOPOCTH XUMHUYECKON PEAKIINU




Cpena BOAHBIX pacTBOPOB: KUCJIOTHAS,
HEWTpanbHAasl, MEI0YHAs.
Bogoponusiit nokazarens (pH)
pactBopa. I uaponms conent. Peakunu
HOHHOTO OOMCHa.
OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIC
peakiuu.

CteneHb OKHCIICHMUS.

OKucIUTeNIb U BOCCTAaHOBUTEb.
[Iponecchl OKuCIeHUs u
BOCCTaHOBJICHHUS.

Baxnelime oKucIuTenum u
BOCCTaHOBUTEIIH.

MeTton 31eKTpoHHOro OanaHca.
DJIEKTPOJIU3 paCTBOPOB U PACILIIABOB
BEIIIECTB.

IKCIEPUMEHTATbHbIE METO/bI
HU3y4YeHHs BellecTB U UX
npeBpalleHui:

» JlemoHCcTpauuu:

- pa3ioKeHHUE MEePOKCH]Ia BOJOPOa B
MPUCYTCTBUU KaTaJIn3aTopa.
 JlaGopaTopHBIE OIBITHI:

- TPOBEJICHUE PEAKIIUI HOHHOTO
oOMeHa;

- ONpeJeTeHHUE CPEeabl pAaCTBOPOB
BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO

WHIUKATOpA.

B 3aBUCUMOCTH OT Pa3IMYHbIX
(hakTOpOB, a TaKKE XapaKTep CMEIICHUS
XUMHYECKOTO PABHOBECHUS MO
BJIMSIHUEM BHEIIHUX BO3JCUCTBUHI
(npunuun Jle Hlatense).

PackpbiBaTh CyIIHOCTb:
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKIuii TOCPEACTBOM COCTABIICHUSA
AJICKTPOHHOT O OayaHca 3TUX PeaKInii;
peakIuii HOHHOTO OOMeHa MyTeM
COCTABJICHUS UX TTOJHBIX U
COKPAIIICHHBIX MOHHBIX YPABHEHHWM;
peaKkuuil TUAPOIU3a, PEAKIIUN
KOMILTIEKCOOOpa3oBaHus (Ha MpUMepe
TUJIPOKCOKOMILJIEKCOB IIMHKA U
ATIOMUHUSA).

[IpoBOAUTH M ONUCHIBATH XUMUYECKUM
AKCIIEPUMEHT: ONPEICIICHUE CPEIIbI
BOJIHBIX PACTBOPOB BEIIECTB,;
IIPOBEJICHUE PEaKIMil HOHHOTO OOMEHa;
W3yUYCHUE BIUSHUS Pa3IUUHbIX
(hakTOpOB Ha CKOPOCTh PEAKITUN U
IIOJIOKEHUE XMMUYECKOTO PAaBHOBECHUSL.
CnenoBath NpaBujaM MOJIb30BaHUSA
XUMHUYECKOU TTOCYI0M



* [IpakTuueckue paboThI:

Ne 1. Baustnue pa3nuyHbix (GakTOpOB HA
CKOPOCTb XMMUYECKOU PEAKIUU;

Ne 2. BnustHue pa3nuyHbIX (GaKTOpoB HA
[TOJIOKEHNE XUMHUYECKOTO PABHOBECHS;
Ne 3. XumMnueckue peakiuu B pacTBOpax

PIIEKTPOJIUTOB.
» Pacuernnie 3aga4n:

- pacueThl MacChl BEIlIECTBA UM 00beMa

ra3oB 10 U3BECTHOMY KOJIUYECTBY

BEII[ECTBA, MACCE WJIK 00bEMY OJTHOTO

W3 YyU4aCTBYIOIIUX B PEAKIIUU BEIIECTB;

- BBIYMCIICHUME MAaCCOBOM JI0JIN

1 MOJISIPHOM KOHIEHTPAIlUK BEIIECTBA B

pacTBOpE;

- BBIYHCIICHHE Macchl (00BbeMa,

KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,

€CJIM OJTHO U3 BEIIECTB JaHO B BU/JIE

pacTBOpa C ONPEAECICHHON MacCOBOM AOJIEH
ACTBOPEHHOTI'O BEIIIECTBA

1 1a00paTOpPHBIM 000PYIOBAHUEM.
IIpencraBiATh pe3ysbTaTsl
XUMUYECKOT0 IKCIIepUMeHTa B (popme
3allMCH YpaBHEHUI COOTBETCTBYIOIINX
peaKIuii ¥ 1efaTh BEIBOJBI HA UX
ocHoBe. [IpoBOUTH BBIYUCIICHUS: C
UCIOJIb30BAaHUEM IOHATHUS «MacCOBasI
JI0J1s BEILIECTBA B PAaCTBOPEY, a TAKIKE
M0 YPaBHEHUSAM XUMHUYECKUX PEAKIIHH,
B TOM YHCJIE TEPMOXUMUYECKUE
pacueTsl

Wrtoro no pasneny
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Pa3nea 2. Heoprannyeckasi Xumusi

2.1 Hemerabl
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[Tomoxenue HeMeTaioB B [lepuognueckoit

CHUCTEME XUMHYECKUX 3J1eMeHTOB [[.1.
MeHeneeBa U 0OCOOEHHOCTH CTPOCHUS UX
aToMoB. OU3NYECKUE CBOMCTBA

HEMETaIOB. AJUTOTPONUSI HEMETAIOB (Ha

npuMepe KUCIopoia, cepbl, hocdopa u
yrieponaa). Bonopon. [onyuenue,
bu3nuecKre 1 XMMHUYECKUE CBOMCTBA
(peakuuu ¢ MeTaJUIaMu M HEMETaJJIaMH,
BOCCTaHOBJICHUE OKCHJIOB U COJIEH).

[" unprael. TOMIMBHBIE 3JIEMEHTBHI.

[ amorensl. Haxoxxaenue B mpupoze,
CIIOCOOBI TTONTydeHUS U3HYECKUE U
XUMHUYECKUE CBOVCTBA.

[ anorenoBonopoasl. Baxxnenmume
KUCJIOPOJCOAEPHKAIINE COCTUHECHUS
rasoreHoB. JlaboparopHbie u
MPOMBIIIJIEHHBIE CTOCOOBI MTOTYYEHUS
rajoreHoB. [[puMeHeHne rajloreHoB U ux
COCTMHECHUU.

Kucnopon, o30H. JlabopaTtopHbie 1
MTPOMBIIIIEHHBIE CTIOCOOBI TTOTYUECHUS
kuciopoaa. u3nyeckue 1 XuMUYECKUe
CBOICTBA KHUCIOPOAA U 030HA; UX

IIPUMCHCHHC. OKCI/II[I)I " IICPOKCHU L.

PackpbIBaTh CMBICT H3ydaeMBIX
MOHATHUH (BBIICIATH UX XapaKTEPHbIE
MIPU3HAKK ) ¥ IPUMEHSTH 3TH TIOHITHS
P ONKMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIJIs1 00BSICHEHUS OTJEIbHBIX
(hakToB U siBieHU. OOBICHATH O0IIHE
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
HEMETAJJIOB M X COCIMHEHUHN C YIETOM
CTPOSHHUSI UX aTOMOB M TIOJIOKCHUS B
[lepuoaudeckoit cucreMe XUMHUIECKUX
anemenToB . 1. Menaeneena.
XapakTepu3oBaTh (OMHUCHIBATH) 00IIIHE
XUMHUYECKHE CBOMCTBA HEMETAJIJIOB, UX
Ba)XXHEUIIINX COCIUHECHUM,
MOATBEPKAasi 3TO OMKMCAHKE
IIPUMEpPaMHU YPaBHEHHU
COOTBETCTBYIOIINX XUMHYECKUX
peaKkuil.

CocTaBnsTh ypaBHEHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIui U peakiuii HOHHOTO 0OMeHa U
PacCKpbIBaTh UX CYIITHOCTD C IIOMOIIBIO
AJICKTPOHHOT O OayaHca ¥ MOHHBIX
YpaBHCHUM.




Cepa. Haxoxpaenue B mpupose,
CHOCOOBI MONTy4eHUs, (PU3NIECKUE U
XuMH4eckue cpoiictsa. CepoBoaopon,
cynbduasl. Oxcunbl cepoi(1Y) u (VI).
CepHucras u cepHast KUCIOTBI U UX
conu. OCOOEHHOCTH CBOMCTB CEpHOI
KucnoThl. [IpumMeHnenue cepsl u ee
coenuueHnii. A3zor. Haxoxxnenue B
IPUPOJIE, CIIOCOOBI OTYyYEHUS,
busznueckre 1 XMMUYECKHE CBOWCTRA.
AmMmuak, HUTpuAbl. OKCUIBI a30Ta.
A30THCTas U a30THAs KUCIOTHI U UX
coiu. OcoOOEHHOCTH CBOMCTB a30THOM
kucnotsl. [IpumeHenue a3zora u ero
COCIMHEHUN. A30THBIE YIOOpPEHHUS.
®dochop. HaxoxaeHnue B npupoze,
CHocoObI MoNTydeHus1, (pu3nvecKue u
xumuueckue ceorcta. dochuapl u
dbocdun. Oxcuabl hocdopa,
oprodochopHast KUCI0Ta U €€ COJIH.
[Tpumenenue docdopa u ero
coenuHeHu. dochopHbIC YI00pECHHUS.
Yrnepon. Haxoxaenue B mpupoe,
CIOCOOBI TONTydeHUs!, GU3HUUECKUE U
XUMUYecKue cBorcTBa. OKCUIIBI
yraepoaa(Il) u (IV), yronpHas kucnora
u ee conu. [Ipumenenune yriepozna u ero

COEIUHECHUM.

XapakTepru30BaTh BIUIHUE HEMETAJIJIOB
1 UX COCAMHEHUM Ha )KUBBIC
OpPraHu3Mbl; OIUCHIBATH IPUMEHECHUE B
Pa3IMYHBIX 00JIACTAX MPAKTHYECKON
JEATENHLHOCTH YEJIOBEKA.
[ToaTBepkaTh CyI€CTBOBAHUE
F€HETUYECKOU CBSA3U MEXIY
HEOPraHWYECKHMMHU BEIIIECTBAMHU C
MOMOIIBIO YPaBHEHU M
COOTBETCTBYIOIIUX XUMUUECKHUX
pEAKIIUN.

[IpoBOIUTH peakiuu,
MOJITBEPAKIAIOIINE KAYECCTBECHHBIN
COCTaB BEIIECTB; PacliO3HABATh
OMBITHBIM MyTE€M aHUOHBI,
MPUCYTCTBYIOIIMNE B BOJHBIX pACTBOpAX.
Ha6mronath 1 onuchiBaTh
JIEMOHCTPAIMOHHBIA YKCTIEPUMEHT;
CaMOCTOSTEIBLHO INIAHUPOBATD,
MIPOBOAUTH U OMUCHIBATH XUMHYECKUI
AKCTIIEpUMEHT (1abopaTOpHBIC OMBITH U
MpaKkTUYECKHE pabOoThl); IPEACTABIIATh
pe3yJIbTaThl XMMUYECKOTO
AKCIIEPUMEHTA

Kpemnuii. Haxoxnenue B mpupoje,
CIIOCOOBI TTOTy4YeHUs, (GU3NIECKUE U



XUMHYECKHE CBOMCTBA. OKCH]
kpeMHusi(1Y), kpemHueBas KUCoTa,
cunukaThl. [[ppMeHeHne KpeMHUS U €T0
coeaquHeHu. CTEKI0, €ro MOTy4YECHHE,
BUJIBI CTEKOJ.

IKCNepUMeHTATIbHbIE€ METOIbI
U3y4YeHHUs BelleCTB U UX
npeBpalleHmin:

» JleMOHCTpanuu:

- 00pa3ibl HEMETAIIIOB;

- ropeHue cepsl, hochopa, xenesa,
MarHus B KUCJIOPOJE.
 JlaGopaTopHBIE OMBITHI:

- KaueCTBEHHBIC PEAKIIUU

Ha HEOPTaHMYECKUE MOHBI U KaTHOH
BOJIOPOJA;

- TIOJIyYCHHE W COOMpPAHUE Ta30B.

* IIpakTuueckue paboTHI:

Ne 4. Pemienue sxcriepuMeHTaIbHbIX
3ama4 1o TeMe «I aJoreHb;

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3ana4 o reMe «Cepa u ee
coenuHeHus». Ne 6. Pemienue
AKCIIEPUMEHTAJILHBIX 33]1a4 10 TEME
«A30T 1 hochop 1 UX COCTUHEHUSI.
B (hopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX PEAKIUH U JIeNaTh

BBIBOJIbI HA X OCHOBE.

CrenoBaTh MpaBUIIaM NOJIB30BAHUS
XUMHUYECKON MOCY10i U J1aOOpaTOPHBIM
obopynoBanueMm. [IpoBoaUTH
BBIYUCIICHUS 110 YPAaBHEHUSIM
XUMUYECKUX PEAKIIUAM.
CaMoCTOATENBHO MIJIAHUPOBATH U
OCYILIECTBIISATh CBOKO MTO3HABATENIBHYIO
JEATENbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON y4eOHOM
NEATEIbHOCTH



- PacuerHble 3a1a4un: BEIYUCIIEHUE MACCHI
BEIlECTBA WM 00beEMa ra3oB I10
W3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
WM 00BEMY OJHOTO U3 YYaCTBYIONIUX B
pPEaKINU BEIIECTB,;

- BBIYHMCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB
pPEaKIy, €CITH OHO U3 BEIIECTB UMEET
MIPUMECH;

- BBIYHMCIICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
€CJIM OJTHO M3 BEIECTB JaHO B BHJIE
pacTBOpa C OMPEAECIEHHON MAaCCOBOM T0OJEH
PacTBOPEHHOT'O BEIECTBA;

- BBIYMCJICHHUE BBIXOJIA MPOJIYKTA PCAKIIUN
OT TEOPETUYECKHA BO3ZMOYKHOTO

2.2

MeTtaiel
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[Tonoxxenue metaios B [lepuoanueckon
CUCTEME XUMHYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS ANEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.

O6uue pusnyeckre CBOMCTBa METAILIIOB.
[IpmMeHeHue MeTaioB B OBITY, IPUPOJIE U
TexHuke. CIUIaBbl METAIIIOB.
DIJIEKTPOXUMHUYECKUN ST HAPSIKEHU N

MeTaioB. O61me cnocoObl NOMy4EeHUs

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHATUH (BBIIEATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHATH 3TU TOHITHS
IIPU ONMCAaHUU COCTaBa U CTPOEHUS
HEOPraHUYECKUX BEILIECTB, JIJIs
OOBSICHEHUS OTACIIbHBIX (PAKTOB U
SBJICHUM.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB -




METaJIOB: TUAPOMETAILTYPIHS,

IMUPOMCTAIITYPIHUA, JICKTPOMCTAJLUTYPIUsl.

[lonsiTHE O KOPPO3UU METAILIOB.
CriocoObI 3alIUThI OT KOPPO3UHU.
OO6m1as xapakTepUCTHKA METaIOB
|A-rpynmnsl [leproguueckoil cuctembl
XUMHUYECKHUX 3JIEMEHTOB. HaTpuit
KaJlui: MoyiydeHue, Puanyeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BELIECTB U UX COCAUHECHUIA.
OO01mas xapakTepUCTUKA METAILIOB
IHA-rpynimer [lepuoandeckoii cucTeMbl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUN: TTOTy4YeHHe, Pu3ndecKkue u
XUMHUUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BELIECTB U UX COCTUHECHUM.
JKecTKOCTb BOABI M CLIOCOOEI €€
YCTPAHEHUSI.

ATIOMHUHMI: TToNTyyeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IIPOCTOr0 BEMIECTBA U €70 COCTUHEHU.
AmMdoTepHbIie CBOMCTBA OKCUJIA U
TUAPOKCHUIA ATFOMUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.
OO01mas xapakTepUCTHKA METAIIIOB
no6ouHbIx noarpynn (b-rpymm)
[lepuonndeckoil CUCTEMbI XUMUYECKUX

METAJUIOB M UX COCIMHEHUH C y4ETOM
CTPOCHHUS UX aTOMOB U TIOJIOXKEHUS B
[lepnonnueckoit cucreme
XUMHYECKHUX 3jiemenToB /1. 1.
Menemeena.

XapakTepu3oBaTh (OMKUCHIBATH)
001IIMe XUMHYECKHE CBOMCTBA
METAJJIOB, UX BAKHEUIIINX
COCIMHEHUM, MOATBEPKAAst 3TO
ONHMCAaHUE NTPUMEPAMU YPAaBHEHUM
COOTBETCTBYIOIIUX XUMUUECKHUX
peaKInii; MPUMEHECHUE METAIIIOB B
Pa3IUYHBIX 00JIaCTAX MPAKTHICCKON
JIeSITeIbHOCTH YEJIOBEKa, a TaKxKe
HCIOJIb30BaHUE UX JJISI CO3AaHUS
COBPEMEHHBIX MAaTEPHUAJIOB U
TeXHOJI0THi. OMUCHIBATh CITOCOOBI
3alIUThl METAUIOB OT KOPPO3UHU.
PackpbiBaTh CyniHOCTb
OKHMCJIUTEIbHO-BOCCTAHOBUTEIIHLHBIX
peaKkuii TOCPEACTBOM COCTABIICHUS
AJICKTPOHHOTO OaJlaHCca TUX PEAKITUM.
[IpoBOIUTH peakiuu,
MOJTBEPIK/IAIOIINE XapAKTEPHBIC
CBOMCTBA U3Y4a€MbIX BEIIECTB,



3JIEMCHTOB.
duznyecKkrue 1 XMMUUECKHE CBOMCTBA
Xpoma u ero coequHeHun. OKCUabl U
rugapokcuasl xpoma(l1), (IT) u (VI).
XpomaThl U AUXPOMATHI, UX
OKHCJIMTEIbHBIC CBOMCTBA.

[TonydyeHue U NpUMEHEHUE XpoMa.
du3nyecKkue 1 XUMHUYECKHE CBOMCTBA
Maprasiia u €ro COeIMHCHUM.

OcHoBHble coequnenus Mapranna (I1),
(IV), (VD) u (VID).

[lepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA.

dusnyeckue 1 XUMHYECKHE CBOMCTBA
JKesesa U ero coequHeHui. OKCHIbI,
rusipokcuanl ¥ conu xene3a(ll) u (II1).
ITonydyeHue U npUMEHEHME Kelle3a U ero
CIIJIaBOB.

Menp: nonyuenue, GU3NIECKUE U
XUMHYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTOTO BEMIECTBA U €r0 COCAUHECHUM.
[uHk: mony4yenue, puznueckue u
XUMHUYECKHUE CBOMCTBA, IPUMECHEHHUE
MPOCTOr0 BEMIECTBA U €r0 COCIMHCHUU.
AmMdoTepHbIe CBOMCTBA OKCUJIA U
TUJIPOKCHUJIA [TUHKA, THIPOKCOKOMIIJIEKCHI
[IMHKA.

pacro3HaBaTh OMBITHBIM MTYTEM HOHBI
METaJUJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpax.

[IpoBOANTE U OMUCKHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(J1abopaTopHBIE OMBITHI U
MIpaKTUYECKHEe paboThl);
MPEJICTABIISATh PE3YJIbTAThI
XUMHUYECKOT0 IKCIIEpUMeEHTa B (hopMe
3aMucH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUN U JI€TaTh
BBIBOJIbI HA KX OCHOBE.

CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0N U
71a00paToOpHBIM 000PYIOBAHUEM.
[IpoBOANTH BEIYUCIECHUS 110
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
CaMOCTOSTENbHO MIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO3HABATEIbHYIO JACSITEIILHOCTD;
NPUHUMATh aKTUBHOE y4acTHe B
IPYIIIOBON YUEOHOM JIESITEIBHOCTH



JKCHepUMEHTAIbHbIE METOAbI N3y4YeHUs
BELIECTB M UX NpPeBpPalllCHUN:

* JleMOHCTpanuu:

- KOJUIeKIUS «MeTaibl U CIUIaBbIY;

- B3aMMOJICHCTBUE MICIOTHBIX

U IICJIOYHO3EMEITbHBIX METAIIJIOB C BOJOM
(BO3MOKHO MCITOJIb30BAHUE
BUJIEOMATEPUAJIOB).

» JlabopaTopHbI€ ONBITHI:

- B3aMMOJICHCTBHE IIEIOYHBIX

U TICJIOYHO3EMENTbHBIX METAJIJIOB C BOJOM
(BO3MO>KHO MCMOJIb30BaHHE
BUJIEOMATEPUAJIOB);

- B3aUMOJCHCTBHUE THIPOKCHJIOB
ATFOMUHUS Y IUHKA C pAaCTBOPAMH KUCIIOT U
ICI0YEH;

- Ka4eCTBEHHBIC PEAKIIMHU Ha KATHOHBI
METaJIJIOB.

* [IpakTrueckue paboTHI:

7. Pemenue sKcriepuMeHTaIbHBIX 3a71a4
1o TeMe «MeTalibl TJIaBHBIX MTOATPYII;
No 8. Pelienne 3KkcrniepuMeHTaIbHBIX 3a71a4

o Teme «MeTamibl TOOOYHBIX MOATPYIII.
» Pacuernnie 3aga4n:

z




- BBIYHCIICHHE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
€CJIM OJTHO M3 BEUIECTB JaHO B BU/IC
pacTBOpa C ONPENECICHHOW MACCOBOU J0JIEN
PacTBOPEHHOI'O BEUIECTBA, W UMEET
MIPUMECH;

- BBIYMCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIIHH,
€CJIM OJJHO U3 BEILIECTB JAaHO B BUJIE
pacTBOpa C ONPEACICHHOW MACCOBOU J0JIEN
PacTBOPEHHOIO BEILIECTRA;

- BBIYMCJICHUE BbIXO/Ia MPOIYKTA PEAKIIUU
OT TEOPETUYECKU BO3MOKHOTO

Hroro mo pasuery 54
Pa3zngena 3. Xumud u :Ku3Hb
3.1 9

MeToabl MO3HAHUS B
XUMUH.
XUMUA U )KU3HDb

Posb XxuMuu B 00€CiEe4UeHUH YCTOMYHMBOTO
pa3BuTus yenoseyecTsa. [Ionarue o
Hay4YHBIX METOJAax ITI03HAHUS U
METOHOJIOTMY HAYYHOI'0 UCCIIEI0BAHUS.
HayuHble NpUHIUITBEI OpraHu3auu
XUMHUYECKOr0 IIPOU3BOACTBA.

[ [poMBIIIIIEHHBIE CIIOCOOBI MOTYYEHUS
BaKHEHIIINX BELECTB (HA IPUMEPE
MTPOU3BOJICTBA AMMHUAKA, CEPHOU KUCIIOTHI,
MeTaHoa). [ [pomMbInuIeHHBIE CTTOCOOBI

MMOJIYUCHHA MCTAJIJIOB

PackpriBaTh poib XUMHUU B PELICHUH
HYHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKUX MpoOIeM
YeJI0BEUECTBA, OMUCHIBATH OCHOBHEIC
HANpPaBJIEHUS Pa3BUTHSA XUMHUYECKON
HAyKH ¥ TEXHOJIOTHH.

[TpumensTh npaBuia 0€30MaCHOTO
oOpalieHus ¢ BeIeCTBaMH,
MCIIOJIb3YEMBIMHU B MTOBCETHEBHOM
KU3HU; a TaKKe MpaBuia 0€301acHOro
MOBEJICHUS B IENIAX




Y CIUIABOB. XUMHUYECKOE 3arpsI3HECHUE
OKpY>Karollel CPeIbl U €ro
nocnencTus. Poins xumun B
o0ecrie4yeHn IHEPreTHIECKOM
0€30MacHOCTH.

XUMHS U 310POBbE YEJIOBEKA.
JlekapctBenHsblie cpeactna. [Ipasuna
MCTIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Pojab XUMUU B pa3BUTUHU
MEIUIAHBI.

Xumus . OCHOBHBIE KOMIIOHEHTHI
. IInmniessie 1o0aBku. Pois xuMun
B 00€CIieueHUH MUIIEBOM
6e3omacuoctu. Kocmernueckue u
naphroMepHbIe cpesicTBa. beiToBas
xumus. [IpaBuiia 6e3onacHoro
WCII0JIb30BaHUS TIpenapaToB OBITOBOM
XUMUHU B MIOBCETHEBHOM KU3HU. XUMUSA
B CTPOUTEIILCTBE. BaxkHenme
CTPOHUTEIIbHBIC MaTepUalibl (LIEMEHT,
oetoH). [Ipon3BOICTBO CTPOUTEILHBIX
MaTepUaoB.

XUMHS B CEIIbCKOM XO3SIHCTBE.
Oprannueckue 1 MUHEpaIbHbIC
yI0OpEeHUS.

Heoprannueckne marepuasl
(KOHCTPYKIIMOHHBIE MaTE€pPUAJIbI,

KpackKu, CTEKJI0, KepaMuka). MaTtepuaibl
U1t AnekTpoHnku. HaHnoTexHonoruu
cOEpEeKEeHUS 3/I0POBBS U OKPYKaroII e
MIPUPOIHOM Cpeibl; MIOHUMATh
OMNACHOCTh BO3JCHCTBHS HA )KUBBIC
OpraHU3MBbI OINpPEICTICHHBIX BEIIECTB,
cMmbicia nokazarend [IIK, noscHsaTe Ha
IpUMepax CrocoObl yMEHBIIECHUS U
IPENOTBPALLECHHS UX BPEIHOTO
BO3JICHCTBUA. AHAIN3UPOBATh U
KPUTUYECKU OIIEHUBATh MH(OpMAIIHIO,
CBA3aHHYIO C XUMHYECKUMU
MPOLIECCAMHU U UX BIIUSIHUEM HA
COCTOSIHME OKPY’KAIOUIEH CpPEdBbI.
Hcnonbs30BaTh NOY4EHHBIE 3HAHUS U
npeAcTaBiieHus o cepax
NeSATeTbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUAMU, KaK
OCHOBY JJIs1 OPUEHTALIUU B BBIOOPE
cBoelt Oynyrielt nmpodeccuoHaIbHON
nesaTenbHocTU. Mcronbp30BaTh
CUCTEMHBIC XUMHYECKNE 3HAHUS JJIsI
OOBSICHEHUS U MPOTHO3UPOBAHUS
SBJICHUHN, UMEIOIITUX
€CTECTBEHHO-HAYYHYIO PUPOAY,
MIPOTHO3UPOBATh, AHAJTU3UPOBATH U
OLIEHUBATh C MO3ULIMI 3KOJIOTHYECKON



0€30MaCHOCTH IOCJIEICTBUA OBITOBOU U
MIPOU3BOJICTBEHHON JEATEIbHOCTH
YeJI0BEKa, CBSI3aHHOM C MepepaboTKOM
BELIECTB; UCIOJIb30BATh MOJIYYCHHbBIE
3HAHUS IS IPUHSITHS TPAMOTHBIX
peleHuii Ipo0JeM B CUTyalMsIX,
CBSI3aHHBIX C XUMUEH.

[IpuHuMaTh yyacTe B 00CYXIEHUU
poOJIeM XUMHUUYECKON 1
DKOJIOTUYECKON HAIIPaBJIECHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MMO3UIIHIO
10 MpoOJIeMe U MpeaiaraTb BO3MOXKHBIE
IyTH €€ PEIICHUS

HToro mo pazneny 9

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

MOYPOYHOE NMNAHNPOBAHWNE

10 KJTACC
Ne Tema ypoxka KommngectBo yacos ‘ Hata OneKTpoHHbIE HU(POBbIE
n/m Beero|| Kontponbhbie || [paktuueckue || A3Y4CHHA o0pazoBaTenbHBIEC PECYPCHI
paboThHI paboThI
1 |[[TIpenMer u 3HAUYEHHE OPraHMYECKON XUMHUH, 1 https://m.edso0.ru/48G4H34K4
MPEICTABICHUE O MHOTO00Pa3HK OPraHUIeCKUX
COCIMHEHU] |
2 |[[9nekTpoHHOE CTpOCHHE aTOMa yriepoaa (OCHOBHOE U 1 https://m.edso00.ru/0DI6T8LIR

BO30YKJIEHHOE COCTOSIHUS ). BanieHTHBIE BO3MOXKHOCTH



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R

Ne Tema ypoxka ‘ KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
/1 Beero| Kontponshbie || [paktiueckue || 13Y9eHHs o0pa3oBaTeIbHbIE PECYPCh
paboTHI paboThI

| |laroma yrmeporal] L | | |

3 |[[Xumuueckas CBS3b B OPraHUYECKUX COCTUHEHUSX. 1 https://m.edso0.ru/C42CCDY5S
MexaHu3MbI 00pa30BaHUs KOBAIIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa cBsi3€il] ]

4 |[[Teopus cTpoeHUs] OpraHUYECKUX coequHeHnit A. M. 1 https://m.edsoo.ru/MIAFQ4PQO
bytneponal]]

5 ||[[Bumbl u30MepuH: CTPYKTYpHAS], TPOCTPAHCTBEHHASL. 1 https://m.edso0.ru/GN3QZ8AHX
OnekTpoHHbIE 3P (EKThI B MOJIEKYJIaX OPraHUYECKUX
COCAUHCHUM |]

6 |[[TIpencraBnenue o kIaccuGUKAIMKA U CHCTEMATHIECKAs 1 https://m.edsoo.ru/P6AQNQOU22
Homenknatypa (IUPAC) oprannueckux BeuecTs]|

‘7 H[[Knaccmbnxaunﬂ peakiuii B OpraHudecKol XUMHUH ] H 1 H H H Hhttps://m.edSOO.ru/I\/ISDJYI\/I PO9M

8 |[[Cucremarusaums u 0606menue 3Hanmii 10 Teme] | |1 ] | I |Ihttps://m.edsoo.ru/SKOA3EB67

9  |[[AnkaHBI: TOMOJIOTHYECKHH psizt, 001mas ¢popmyia, 1 https://m.edsoo.ru/8HWFWZ174
HOMEHKJIaTypa ¥ U30MEPHsl, DIICKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] |

‘10 H[[d)muqecxne Y XHMHYECKUE CBOMCTBA AJIKAaHOB] | H H H H Hhttps://m.edsoo.ru/GVS LNQJ3X

11 |[[[Haxoxnenue ankaHoB B nipupojae. CriocoObl moTydeHust https://m.edsoo.ru/AB2ZKXXIZ
Y IPUMEHEHHUE aJIKaHOB] |

12 |[[{ukmoankanbl: o01mas GopMyia, HOMEHKIATypa 1 https://m.edso0.ru/Q4B5900Q1A
HU30MepHsi, 0COOEHHOCTH CTPOCHHUS U XMMHYECKUX
CBOMCTB, CIIOCOOBI MOYYEHUS U TPUMEHEHUE] |

13 |[[PemieHre pacuéTHBIX 3a7a4 Ha ONMPEICICHHE 1 https://m.edsoo.ru/ED66JALEK

MOJICKYJISIPHOU (POPMYJIBI OPraHHYECKOrO BEIIECTBA TI0
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIHMX B €ro
cocTaB. CucreMaTH3amus U 0000IIeHHe 3HaHUH 110 TeMe] |



https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

Ne Tema ypoxka KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
/1 Beero| Kontponshbie || [paktiueckue || 13Y9eHHs o0pa3oBaTeIbHbIE PECYPCh
paboTHI paboThI
14 |[[[AnkeHbl: rOMOIOrHYECKUH psizl, 001Iast hopmyia, 1 https://m.edsoo.ru/NCGOE2K0J
HOMEHKJIaTypa, SJIEKTPOHHOE M MMPOCTPAHCTBEHHOE
crpoeHue MoJieKyl. CTpYKTYpHas M 11 C-TPaHC-U30MEPHS
aJKEHOB] ]
15 |[[®u3nyeckue u XMMHUYECKHE CBOMCTBA ankeHOoB. [IpaBuo| 1 https://m.eds00.ru/6 XZHRIRTW
MapkoBHUKOBA] |
‘16 H[[Cnoco6m MOJIyYEHUS U PUMEHEHHUE aJIKEHOB] | H H H H ‘Ihttps://m.edsoo.ru/YSODCRGZN
17 |[[[IpakTrueckas padota Ne 1 mo Teme "[lonydenue 1 https://m.edsoo.ru/HHCGPAVH5
STUJIEHA U U3yUYEHHE ero cBOMcTB" ||
18 |[[[PemieHme pacuéTHBIX 337249 HA ONPECICHUC 1 https://m.edsoo.ru/ XYWNMAYNA
MOJIEKYJIIPHOM (hOPMYJIbI OPraHMYECKOr0 BelecTBa]|
19 |[[AnkaaueHbl: CONPSHKEHHBIC, H30IMPOBAHHBIE, 1 https://m.edsoo.ru/EKDS1U5UV
KymyupoBaHHbie. OCO0EHHOCTH 3JIEKTPOHHOTO
cTpoeHus ||
‘20 H[[XI/IMI/IquKI/Ie CBOMCTBA CONMPSDKEHHBIX THCHOB] ] H 1 H H H \Ihttps://m.edsoo.ru/MBSGG LRBE
‘21 H[[CHOCO6H MOJYYCHUS U TIPUMEHEHHUE aJIKaIMEHOB] | H 1 H H H \Ihttps://m.edsoo.ru/KT8M1N272
22 ||[[ANKuHBL: TOMOJOTHYECKUH psijt, o0mas ¢popmya, 1 https://m.edsoo.ru/N65WY KD93
HOMEHKJIaTypa, SJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, PU3HY eCKHEe CBOMCTBA] |
‘23 H[[XHMquCKI/Ie CBOICTBA aJIKHHOB] ] H 1 H H H ‘Ihttps://m.edsoo.ru/MQ?AOBSUC
‘24 H[[KBHGCTBGHHHC peaKIiu Ha TPOMHYIO CBSI3b]] H 1 H H H ‘Ihttps://m.edsoo.ru/45UN142UY
‘25 H[[Cnoco6m MOJIy4EHUS U PUMEHEHHNE allKUHOB] ] H 1 H H H ‘Ihttps://m.edsoo.ru/SYL?VWAMA
26 |[[[PemieHue 3amau: pacy€rpl MO0 ypaBHEHUIO XMMHYECK OH 1 https://m.edso0.ru/Q7XMPZSRF
peakuuu||
‘27 H[[CHCTeMaTmauH;[ 1 0000 11IeHe 3HAHMI 110 TeMe] ] H 1 H H H ‘Ihttps://m.edsoo.ru/lgDNOPlN8
‘28 H[[ApeHBIZ TOMOJIOTHYECKUH psiJi, 00 1mast popmyiia, H 1 H H H Hhttps://m.edsoo.ru/WNGDLB K5D



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

Ne Tema ypoka KoanuectBo yacoB ‘ Harta DneKTpoHHBIC (P POBBIE
/1 Beero| Kontponshbie || [paktiueckue || 13Y9eHHs o0pa3oBaTeIbHbIE PECYPCh
paboTHI paboThI

HOMEHKJIaTypa. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT O€H30J1a M TOIyoJIa, UX (pU3HIECKHre
CBOMCTBA]]

‘29 H[[XI/IMI/IquKI/Ie CBOMCTBA apCHOB: PEAKIIUU 3aMeIICHNU | | H H H H Hhttps://m.edsoo.ru/FCNHX9WY1

30 |[[XuMuueckue CBOWCTBA apEHOB: PEAKIIUU https://m.edsoo.ru/CSBNGDUCS
MIPUCOCIMHEHUS, OKUCIICHHE TOMOJIOrOB OeH30ma]]

‘31 H[[OCOﬁGHHOCTI/I XHUMHYECKUX CBOUCTB CTUPOJIA]] H H H H Hhttps://m.edsoo.ru/FZ K2CB5PG

32 |[[Pemrenue pacuE€THBIX 3a/1a4 HA ONPEICTICHIE https://m.edso00.ru/QFKSRGCXW
MOJIEKYJISIPHOW (pOPMYJIbI OPraHMYECKOr o BEIIECTBA] |

‘33 H[[Cnoco6m MOJIy4EHUS ¥ PUMEHEHNE apeHoB] ] H H H H ‘Ihttps://m.edsoo.ru/2VKLXNJZ4

34 |[[I'eHeTnueckas CBSI3b MEK/IY Pa3JIHMUYHBIMH KJIacCaMHU https://m.eds00.ru/1X7QM5T7F
yII€BO10PO0B] |

35 |[[PacuéThl MO YpaBHEHUSIM XUMHYECKHUX PEAKIIUN. 1 https://m.edso0.ru/9VBZTY4PI
Cucrematuzanus 1 00001IeHe 3HAHUK 110 TeMe] |

‘36 H[[Hpnpogmmﬁ ra3. [lonyTHbIe HEPTSIHBIC ra3bl] ] H H H H Hhttps://m.edsoo.ru/C K1CUWWEN

‘37 H[[KaMeHHmﬁ yroJb U MPOAYKTHI €ro epepaboTku]] H H H H Hhttps://m.edsoo.ru/BDDEXDZFV

38 |[[Hedts 1 ciocobs! e€ nmepepadotku. [Ipumenenue https://m.edso0.ru/OREQY2CYG
MPOAYKTOB MepepaboTku HehTH] |

39 |[[Tenernueckas CBS3b MEKIY PA3TMYHBIMH KJIACCAMU 1 https://m.edsoo.ru/HQ22U8ZHE
YTJ1€BOA0POI0B] |

40 |[[T"aioreHonpon3BOHbIC YIIEBOAOPOIOB: JICKTPOHHOE 1 https://m.edso00.ru/XX94BSSGR
CTPOEHHE; PEAKIIMU 3aMELIECHUS rajioreHal |

41 |[[He¥icTBue mea04ei Ha TaJloreHIPON3BOTHBIC. 1 https://m.edsoo.ru/FF11CTOKA
B3anmoneiicTBue quraaoreHaaKaHoB C MarHueM 1
LIUHKOM ||

‘42 H[[CI/ICTeMaTI/I:«;aHI/m 1 00001IeHIE 3HAHK TTO pa3/eiTy H 1 H H H ‘Ihttps://m.edsoo.ru/GXBY FOLLD



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD

Ne Tema ypoxka ‘ KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
n/m Beero| Kontponshbie || [paktiueckue || 13Y9eHHs 00pa3oBaTeIbHbIE PECYPCHI
paboTHI paboThI

___|["Yrnerozopomsr']] L | | |

‘43 H[[KOHTpOJILHa;I paboTa o Teme "YraeBogopousi"]] H 1 H 1 H H Hhttps://m.edsoo.ru/EJH90TT50

44 |[[TlpenensHbIe OMHOATOMHBIE CITUPTHI: TOMOJIOTHUECKUH 1 https://m.edsoo.ru/I9NSKPMLB
psia, o01ast popMysia, CTPOSHHE MOJICKYJI, H30MEpHS,
HOMEHKJIaTypa, Ki1accu pukanusi, pusnueckue cBoiicTnal]

45 |[[Xumuyeckue CBOMCTBA MPENETbHBIX OJHOATOMHBIX 1 https://m.edsoo.ru/VHOGFCVLZ
cupTOB||

46 |[[CriocoObl mony4YeHHs ¥ TPUMEHEHHE OJTHOATOMHBIX 1 https://m.edso0.ru/N9HOJ3V12
cupTOB||

47 |[[TIpocTtbie 3pupbl: HOMEHKIATYPA U U30MEPHS, 1 https://m.edsoo.ru/UUYC7UU21
0COO0EHHOCTH (PU3NYECKUX U XUMHYECKUX CBOMCTR]]

48 |[[MHOroaTOMHBIE CIUPTHI: ITHICHTINKOJIb U TIUIEPHH, 1 https://m.edsoo.ru/KMY AE65AX
X pU3NIECKre U XUMUYECKHUE CBONCTBRA] |

49 |[[[CriocoObI monyueHHs 1 MPUMEHEHNE MHOT0aTOMHBIX 1 https://m.edsoo.ru/EU9L4B5H6
CUpTOB]|

50 |[[@enon: cTpoeHNE MOJIEKY B, (PH3NUECKUE CBOMCTBA. 1 https://m.edso0.ru/0117TP1EX
Toxcuunocts penonal]

51 |[Xumuueckue cBoiictsa dpenonal] L1 [ [ |https://m.edsoo.ri/DRURODFR]

‘52 H[[Cnoco6m MOJIyYEHUs U MpuMeHeHue enonal] H H H H ‘Ihttps://m.edsoo.ru/6OB9BOAKU

53 |[[TIpakTiueckas padora Ne 2. Pemrenne 1 https://m.edso00.ru/SHIGNHMGK
SKCIIEpPUMEHTAJIbHBIX 3a/1a4 110 Teme "CHupThl U
benonbr"]]

54 |[[Cucremartusamus u 0606mIeHHe 3HAHH O Teme] ] [ | | | |Ihttps:/m.eds00.ru/J7BQQOWB6

55 |[[[Anbaeruapl U KETOHBL: SJIEKTPOHHOE CTPOCHHUE https://m.edsoo.ru/DHUDYUVGN

KapOOHMJIBHOU TPYMIIBI; TOMOJIOTHUECKUE PSAJIBI, 001Ias
dbopmyna, ©30MepHst © HOMEHKIAaTypa]|



https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

peaKIIiy, Ha ONpeesieHue MOJIEKYISIPHON (OPMYITbI

OpraHUYECKOro BenlecTBa||

Ne Tema ypoxka KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
n/m Beero| Kontponshbie || [paktiueckue || 13Y9eHHs 00pa3oBaTeIbHbIE PECYPCHI
paboTHI paboThI

56 |[[Anbaeruasl ¥ KeTOHBI: (U3NICCKUE CBOMCTBA; PEaKIIUU 1 https://m.edsoo.ru/FTMHFT V8V
MPUCOETUHEHHUS ||

57 |[[Peakiuu OKUCICHUS U KAYE€CTBEHHBIE PEAKITUN 1 https://m.edso0.ru/MT7LK3HUT
aJbJCTUI0B U KETOHOB] |

‘58 H[[CHOCOﬁH MOJTYYEHUS JIbJIETHIOB H KETOHOB] | H H lhttps://m.edsoo.ru/KOSEDOZNC

59 |[[[OmHOOCHOBHBIE TIpEAETbHBIE KAPOOH OBBIE KM CIIOTHI, https://m.edsoo.ru/3AG3MM12R
0COOEHHOCTH CTPOCHHS UX MOJIEKY] |

60 |[[M3oMepus 1 HOMEHKIATypa KapOOHOBBIX KHUCIIOT, UX 1 https://m.edso00.ru/88RK8HSL4
(usnueckue cBocTBa|]

61 |[[XuMu4yeckue CBOWCTBA IPEACIbHBIX OHOOCHOBHBIX 1 https://m.edso0.ru/FG799CL7C
KapOOHOBBIX KHCIOT]]

62 |[[[OcobenHOCTH CBOWCTB MypPaBbUHOW KHCIIOTHI. 1 https://m.edsoo.ru/NCRPAK4ZQ
Mmuoroo0pa3ue KapOOHOBBIX KHCJIOT]|

63 |[[[OcobenHOCTH CBOWCTB: HENPEICIbHBIX U 1 https://m.edso0.ru/PO7B20AZG
apOMaTHUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCHKApOOHOBBIX KUCIOT. [IpeacTaBUTENN BBICIIMX
KapOOHOBBIX KHCIIOT]]

‘64 H[[HOHs{THe 0 MPOU3BOHBIX KaPOOHOBBIX KHCIIOT]] H H Ihttps:// m.edso0.ru/ASMQKWR52

65 ||[[Crioco0b! monydeHHs ¥ TPUMEHEHNE KapOOHOBBIX https://m.edso0.ru/ZY83U872I
KHCIOT] |

66 ||[[CiioxxHBIE 3pHUPBI: TOMOJIOTHYECKHNA PsijI, 001Iast 1 https://m.edso0.ru/4C5QIMALE
dhopmyra, u3oMepUst © HOMEHKJIATypa||

‘67 H[[q)mnqecm/le 1 XUMHUYECKHe CBOMCcTBa 3(hrpoB]] H H Ihttps://m.edsoo.ru/TCJG EW2K6

68 ||[[Pemenune pacu€THbIX 3a/1a4: 10 YPABHEHUIO XUMUIECKON https://m.eds00.ru/K512Q0HVD



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD

Ne Tema ypoxka KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
n/m Beero| Kontponshbie || [paktiueckue || 13Y9eHHs 00pa3oBaTeIbHbIE PECYPCHI
paboTHI paboThI

69 |[[IIpaxtrueckas paborta Ne 3. Pemcnue 1 1 https://m.edso00.ru/OGEJG1Z6Q
SKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMe "KapOoHoBbIe
kucnoTel. CrioxubIe 3¢upbr"]]

70 |[[>Kupsl: cTpoenue, puznyeckne u XuMu4eckue cpoiictea || 1 https://m.eds00.ru/9SIVVGAD3
(runmponu3)]]

71 |[[[OcobeHHOCTH CBOMCTRB JKHUPOB, COIEPIKALIUX OCTATKH 1 https://m.edsoo.ru/HAIOMQY A6
HETNpeenbHbIX )KUPHBIX KUCIOT. JKupsl B ipupoe] ]

72 |[[[MbL1a KaK COJIA BBICIIUX KaPOOHOBBIX KUCIIOT, KX 1 https://m.edsoo.ru/YPLLO9UE7
Motoliee aeiictBue. [IoHITHE O CHHTETHYECKHX MOIOIIUX
cpencteax (CMC)]]

73 |[[TeneTnyeckas CBA3b yIrI€BOAOPOIOB 1 https://m.edsoo.ru/A8FI5XVSU
KHCIIOPOICOJIEPXKAIINX OPraHUYECKUX BELIECTB] ]

‘74 H[[Pacqérm M0 YPaBHCHUSIM XUMHUYCCKHX PEAKIIHA] | H 1 H H H ‘lhttps://m.edsoo.ru/LZSVLLZBX

75 |[[Cucremarusanms u 06o6menue 3Hanmii Mo Teme]] |1 | | |https://m.edsoo.ru/SBWM8F7D7

76 |[[[O6mmas xapaKTeprCTHKA YTJICBOAOB U KJIACCH(PHUKAIIHS 1 https://m.eds00.ru/01RIX8HGR
YTJIeBOAOB (MOHO-, IM- ¥ TIOJIM caxapuibl)] ]

77 |[[Monocaxapumpl: (pu3HYECKUEe CBOMCTBA U HaXOxaeHue B| 1 https://m.edso0.ru/8SDKMBGIF6
npupoze]]

78 |[[TIppMmeHEeHHE TITFOKO3BI, € 3HAUCHHUE B 1 https://m.edso0.ru/6LS9BLN9Q
KUZHENEATESILHOCTH OpraHu3Mal] |

79 |[[[Aucaxapumbl: caxapo3a, MaIbTo3a M JIAKTO3A. 1 https://m.edso0.ru/0YDXJOOUH
Haxoxnenue B npupoae u npuMeHeHne AucaxapuaoB] |

80 |[[TToamcaxapuasl: CTPOCHHE MAKPOMOJIEKYIT, (PU3UYECKUE 1 https://m.edso0.ru/52Z6UKUNG
1 XMMUYECKHE CBOKCTBA, TPUMEHEHUE] |

‘81 H[[HOHﬂTne 00 UCKYCCTBEHHBIX BOJIOKHAX ] H H H H Hhttps://m.edsoo.ru/CPOGODRNM

‘82 H[[PGH_IGHI/IG pacyeTHBIX 3aJ1a4 Ha OIpeIelIeHUue J0JIU H H H H ‘Ihttps://m.edsoo.ru/FVQ99R8JH
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Ne Tema ypoxka KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
n/m Beero| Kontponshbie || [paktiueckue || 13Y9eHHs 00pa3oBaTeIbHbIE PECYPCHI
paboTHI paboThI

BBIXO/Ia MPOJAYKTA PEAKIIUU OT TEOPETUIECCKU
BO3MOYKHOTO] ]

‘83 H[[CI/ICTeMaTI/ISaHI/ISI 1 00001IeHe 3HAHUH 110 pa3neny]] H H H H ‘Ihttps://m.edsoo.ru/YTA?lSOGH

84 |[[KouTponwsHas paborta o Teme "Kucnopoaconepxarue 1 https://m.eds00.ru/40ZT3216M
OopraHuydeckue coeguHenus " ||

85 |[[AMuHBI: KIaccupHUKAIUS, CTPOCHUE MOJIEKYJI, 00TIIast 1 https://m.eds00.ru/64T9T10ZV
bopmyia, u3oMepusi, HOMCHKJIATypa U GU3HYEeCKHe
cBoiicTBal]

‘86 H[[XHMquCKI/Ie CBOICTBA anu(aTHIESCKUX AMHHOB] ] H H H H ‘Ihttps://m.edsoo.ru/MYC4DLlGD

87 |[[AHuIUH: CTpOEHHE aHUIMHA, OCOOCHHOCTH XUMHUYECKHX https://m.edsoo.ru/FRTQ7TUDA
CBOMCTB aHUJIMHA] |

88 |[[CriocoObl momyyeHus ¥ IPUMEHEHHE aTr(aTHIeCKUX 1 https://m.edsoo.ru/LCF82MVKH
aMHUHOB] |

89 |[[AMHHOKHCIOTHI: HOMEHKJIATYpa U U30MEPHUS, 1 https://m.edso0.ru/ROIQFGFVC
¢dusndeckue cBoiictBa. OTaeNbHBIC MTPEICTABUTEIH
0-aMHUHOKH CIIOT] |

90 |[[XuMuueckue CBOMCTBA aMUHOKHU CIIOT, UX 1 https://m.eds00.ru/16QZ981XZ
Onoyornyeckoe 3HaueHne aMUuHOKUCIOT. CUHTE3 U
TUJIPOJIN3 MENTUIO0B] |

‘91 H[[BGHKI/I KaK IPUPOJIHBIE TIOJMMEPBI; CTPYKTYPhI OEITKOB] | H 1 H H H ‘Ihttps://m.edsoo.ru/COBlGD%B

92 |[Xummueckue croitcTsa Genkos]] L1 I I |https://m.edso0.ru/67MDSJICA

93 |[[[A30oTcomeprkaliiie reTepOMKINYECKAE COSTUHCHUSI. https://m.eds00.ru/6 AQU8JK1G
HykJieMHOBBIC KUCIIOTBI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poib||

94 |[[TIpakTiueckas padora Ne 4. Pemenne 1 https://m.edsoo.ru/NC46Z2YRY7
9KCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe "A30TcoaepKanye



https://m.edsoo.ru/YTA71S0GH
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Ne Tema ypoxka ‘ KonuuectBo yacos ‘ Jara DneKTpoHHBIE TU(POBHIE
/1 Beero| Kontponshbie || [paktiueckue || 13Y9eHHs o0pa3oBaTeIbHbIE PECYPCh
paboTHI paboThI
‘ HopraHqucxne coenrHeHus " || H H H H H
95 |[[ITpakTrueckas padora Ne 5. Pemenue 1 1 https://m.edsoo.ru/AGSLO35TE
AKCIEPUMEHTABHBIX 3a/1a4 1o Teme "Pacrmo3HaBaHue
OpraHUYECKUX COeAMHEHMIT"]]
96 ||[[KouTponpHas pabota o Teme "A30TCoaepiKamme 1 1 https://m.eds00.ru/R69Q6G80U
opraHuuyeckue coequHeHus"||
97 |[[[OcHOBHBIC TOHSTHS XUMHH BBICOKOMOJIEKY IS PHBIX 1 https://m.edso00.ru/7SVQS1I0N
COEAMHEHMI U METOJIbl UX CHHTE3a —II0IUMEepHU3aIus 1
MMOJIMKOHACHC ALK | |
98 ||[Tnactmaccht. Vrumusauus u nepepaGotka nnacrukal] | I | | |Ihttps:/m.edsoo.ru/1U7EQ648Y
99 |[[DmacToMephl: HATYpATbHBIA CHHTCTUYCCKHIE KAy yKH. https://m.edsoo.ru/SO6ALFPL8
Pe3unal|
100 |[[[BonokHa: HaTypasbHbBIC, HCKYCCTBEHHBIC, 1 https://m.edsoo.ru/DQOJRVKA4H
cuHTeTnyeckue. [lommMepsl cnennanbHOro Ha3HaYeHu| |
101 ||[[[IpakTrueckas padoTta Ne 6. Pemienue 1 https://m.edso0.ru/Y1QQLRSOP
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "Pacno3HaBanue
IJIACTMACC M BOJIOKOH"]]
102 |[[[O6o6menre u cucTeMaTu3anus H3y9eHHOT O MaTepuaia 1 https://m.edsoo.ru/REGCOZS45
1o Teme "BbICOKOMOJIEKYIIsIpHbIE coeTMHeHus" ||
‘I[O63BI/ITB CTPOKY
(OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 102 | 3 | 6 |
11 KJTIACC
Ne Tema ypoxka ‘ KommuectBo yacos ‘ [Hara OneKTpoHHbIE HU(POBHIE
n/m Beerol|| Konrponsasie || [lpaxtideckue || A3y 4CHH 00pa3oBaTeIbHBIC PECYPChI
paboThHI paboThHI
‘1 H[[ATOM. CocTaB aTOMHBIX sijiep. XUMHYECKUH DIIEMEHT. H 1 H H H Hhttps://m.edsoo.ru/NOPBJBG?J



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/N0PBJ3G7J

Ne Tema ypoxka ‘ KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/o Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

|| Msoroms]] [ | H |

2 |[[CtpoeHHe 37IEKTPOHHBIX 000JI0YEK ATOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/9SMTBPF8U5
yrcial]

3 |[[Knaccudukanus XMMUYIECKUX IEMEHTOB (s-, pP-, d-, 1 https://m.edso00.ru/MDGLT301C
f-amemenThI)]]

‘4 H[[PacnpeﬂeneHHe 3JIEKTPOHOB 10 ATOMHBIM OpOHTAIISIM] | H H H H Hhttps:// m.edso0.ru/HNS5VJRET?2

5 ||[[DnekTpoHHBIC KOHGUTYPALIMH ATOMOB JIEMEHTOB B https://m.edso0.ru/56 M011PUG
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH| |

6 |[[DnekTpoHHBIE KOH(PHUTYPALIUN HOHOB. 1 https://m.edsoo.ru/3ZORH4PQL
DNEKTPOOTPULIATENBHOCTB | |

7 |[[TTepuomnueckuii 3akoH u [leproaudeckas cucrema 1 https://m.edsoo.ru/RRTS1FRBD
xuMu4Yeckux srnemeHToB J[. 1. Menneneesa, cBs3b C
COBPEMEHHOU TeOpUel CTPOECHHS aATOMOB] |

8 ||[[3axoHOMEpHOCTH U3MEHEHUS CBONCTB XUMUYECKUX 1 https://m.edsoo.ru/M2BG8LOGU
HIIEMEHTOB U 00pa3yeMbIX MU IIPOCTBIX U CJIOXKHBIX BEIECTB
10 TPYIIaM U repuoaam||

‘9 H[[CI/ICTGM&TI/IS&LII/ISI 1 00001IIeHIE 3HAHUM 10 Teme] | H H H H ‘lhttps://m.edsoo.ru/FOHYMABMC

10 |[[Bumbl xuMu4eckoii cBsi3u. MexaHu3Mbl 00pa3oBaHUs https://m.edsoo.ru/Y SFOZQORM
KOBAJICHTHOM CBs3U. BomoponHas ¢Bs3b. MexXMOIIeKyIIpHbIe
B3aMMO/ICHCTBUS ||

11 |[[BaneHTHOCT M BaJCHTHBIC BO3MOXHOCTH aTOMOB. CBSI3b 1 https://m.edsoo.ru/FLOBCCB2E
HIIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C HX T€OMETPHUECKUM
cTpoeHHeEM] |

12 |[[TIpeacTaBieHUs O KOMITJIIEKCHBIX COCIMHEHHUSIX: COCTAB U 1 https://m.edsoo.ru/PNUHMOOP5
HOMEHKJIaTypa] |

‘13 H[[BemeCTBa MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHUSI. H 1 H H H Hhttps:// m.edso0.ru/40CASLVY3



https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3

Ne Tema ypoxka ‘ KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/o Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

‘ HTI/IHH KPUCTANIMYECKU X PEIIETOK U CBOWCTBA BEIIECTB] | H H H

14 |[[TTonsiTie o nucniepcHBIX cuctemax. [IpencraBnenue o 1 https://m.edso0.ru/8QWSNJMIO
KOJUIOUHBIX pacTBOpax||

15 |[[McTuHHBIC pacTBOPHI: HACKHIIIEHHBIC M HEHACHIIIICHHBIC, 1 https://m.edsoo.ru/MI12GZKJ8B
pactBopuMocTh. Kpucramnoruapatsr] |

‘16 H[[CHOCO6H BBIPYKEHHSI KOHIICH TPAIIMH PACTBOPOB] | H H ‘Ihttps://m.edSOO.ru/ZUAKSQSXC

17 |[[Pemienue 3aga4 ¢ HCIIOIL30BAHMEM MOHATHH "MaccoBas https://m.edso0.ru/9YYG9X6FN
110J1s1 paCTBOPEHHOT O BeliecTBa', "MoJIsIpHas
KOHIIeHTparus'"|

18 |[[Knaccudukammst ¥ HOMEHKIATypa HEOPraHHIECKUX 1 https://m.edsoo.ru/Y3JUK9IMC4
BEIIECTB] |

‘19 H[[CI/ICTeMaTI/ISaHH}I 1 00001IeHNe 3HAHM 110 Teme] | H H ‘Ihttps://m.edsoo.ru/?LEFEOFMS

20 |[[KonTponbHas paboTa mo TemaM "CTpoeHHE aToMa. 1 https://m.edsoo.ru/5SARJUK9HZ
[Iepnonnuecknii 3akoH u llepuonuyeckas cucrema
xumudeckux 3nemeHToB 1. . Menneneesa", "Crpoenue
BemecTBa. MHOrooopasue Bemniects'"]|

21 |[[Knaccudukaiius XUMHIECKAX PEAKIIMi B HEOpranudeckoi u|| 1 https://m.edso0.ru/ZOMZM8REE
OpPraHMYECKOW XUMHUH. 3aKOH COXPAHCHHUS MAacChl BEIECTB;
3aKOH COXpaHEHHUS U MPEBPALICHUS SHEPTHH TIPH XUMUAYECKUX
peakuusx|]

22 |[[TemnoBbie 3PEKThI XUMHUUESCKUX PEAKIIHIMA. 1 https://m.eds00.ru/9TSXHFMT4
TepmoxumMudyeckue ypaBHEeHHUs ||

23 |[[Bpruncienus o ypaBHEHHUSIM XUMUYECKUX PEaKIuil 1 1 https://m.edsoo.ru/VSWAVUXO0OH
TEPMOXHUMHUYECKUM YPaBHEHUSIM | |

24 ||[[CxopoCTh XUMHUYECKO# peakinu, e€ 3aBUCUMOCTh OT 1 https://m.edsoo.ru/DSEHND9EL
pazmuuHbIX (hakTopoB. KaTamms u katanuzatopsi] |
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Ne Tema ypoxka ‘ KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/o Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

‘25 H[[FOMoreHHHe 1 TeTEPOTeHHbIC PeaKIuHu] ] H 1 H H H ‘Ihttps://m.edSOO.ru/RN8POZ7YO

26 |[[IIpaktuueckas padora Ne 1 mo teme "BimsiHre pa3nuyHbIX 1 1 https://m.edsoo.ru/NGQO5JTY7
(hakTOpOB Ha CKOPOCTh XUMHUECKOH peakuun']]

27 |[[ObpaTuMble 1 HEOOpATHMBIE PEAKITH. XUMUIECKOE 1 https://m.edsoo.ru/ XHPQ3BRAJ
paBHOBecuel||

28 |[[[Ipaktuueckas padora Ne 2 mo teme "BimsiHre pa3nnyHbIX 1 1 https://m.edsoo.ru/UMB65DAVK
(hakTOPOB HA MOJOKEHUE XUMUYECKOTO paBHOBECHS '] ]

29 |[[DnekTpommTdeckas nucconuanus. CUiIbHBIC U Clla0ble 1 https://m.edsoo.ru/8UJMTOHPQ
AIEKTPOUThl. CTENeHb U CCOINAINH ||

30 [|[[MonHOe nmpou3BeneHue Boabl. Cpena BOIHBIX PACTBOPOB. 1 https://m.edso0.ru/7S6ENI1YU
Bonopoansiii mokaszarens (pH) pactBopa]]

31 ||[[Tumponu3 coneii. Peakiuu, mpoTeKaronme B pacTBopax 1 https://m.edsoo.ru/LSHMAMHLJ
PIEKTPOIUTOB] |

32 |[[TIpaxtrueckas pabota Ne 3 mo teme "Xumunueckue peakuuu|| 1 1 https://m.edsoo.ru/RD8CXFMNS
B PaCTBOPAX AJIEKTPOIUTOB"]]

33 ||[[OkucnuTensHO-BOCCTAHOBUTENbHBIC peakiun. Baxueimme | 1 https://m.edsoo.ru/AFQATHSZT
OKHUCJIUTENIN U BOCCTAHOBUTENH | |

34 |[[[Merox snexTporHOro (31eKTOHHO-HOHHOr0) 6anancal] | 1| | | | Ihttps://m.edsoo.ru/L CSPR4PCZ |

‘35 H[[:‘)J'IGKTpOJ'II/IS PacTBOPOB U PacCIIaBOB BEIECTB]] H 1 H H H Hhttps://m.edsoo.ru/? UCOBIP30Q ‘

‘36 H[[PemeHHe 3a/1a4 pa3IMIHBIX THIIOB] | H 1 H H H Hhttps://m.edsoo.ru/MBRCJZBHV ‘

‘37 H[[PGIHGHI/IG 3aJ1a4 pa3IMIHbIX THITOB] | H 1 H H H Hhttps://m.edsoo.ru/REEKUYHAU ‘

38 |[[CucremaTu3arus u 0000IIeHNE 3HAHUH 110 TEME 1 https://m.edso00.ru/O0CUUKMF1
"Xumunueckue peakuun'|]

‘39 H[[KOHTpOJILHaH pabota o Teme "Xumuueckue peakun']] H 1 ‘ 1 H H ‘Ihttps://m.edsoo.ru/ElZOZSN S2 ‘

40 |[[TTomoxxenue HemeTasuioB B [lepuoanueckoii cucreme 1 https://m.edso0.ru/S2T11G534
xuMudeckux 3semeHToB [[. 1. MenneneeBa 1 0COOCHHOCTH
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Ne Tema ypoxka ‘ KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/1 Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

‘ HCTpoeHm MX aTOMOB. PU3NYECKUE CBOKWCTBA HEMETAIIOB] | H H H H H

41 |[[AnmoTpomnus HEMETAIJIOB (Ha IIpUMeEpe KUCIOPO/ia, CEpHI, 1 https://m.edsoo.ru/DKHVETX6S
¢dbocdopa u yraepozaa)]|

42 ||[[Bomopon: mony4eHue, GU3MIECKUE N XUMUICCKHIE 1 https://m.edsoo.ru/EOAB3TJZ2
cBoiicTBa. ['unpuasi]]

43 ||[[TamoreHsl: HAXOXKICHUE B IIPUPOJIE, CITOCOOBI MTOTYICHUS, 1 https://m.edso0.ru/8ESM200XI
(u3HUecKre 1 XUMHYECKHEe CBOICTBA] |

44 ||[[TanoreroBomgopo/Ibl. BaxxHelme KucaopoacoiepKanme 1 https://m.edsoo.ru/FWWH6A36J
COEIMHEHHUS TaJIOTEHOB] |

45 ||[[[JTabopaTopHbIe U TPOMBILIICHHBIE CITIOCOOBI IOJTyYCHHUS 1 https://m.edsoo.ru/UL8R2WQ2T
rajgoreHoB. [IpuMeHeHne raJoreHoB U uX COeAMHEHUN| |

46 ||[[[TpakTuueckas paboTa Ne 4. Pemenue sKkCriepuMeHTaNbHBIX | 1 1 https://m.edsoo.ru/VJHPY U202
3ama4 o Teme "Tanorensi"]]

47 |[[Kucnopox: mabopaTOpHbIE U IIPOMBIIIICHHBIE CIIOCOOBI 1 https://m.edsoo.ru/SLQHHJICFF
MOTy4eHUs, PU3NUECKHE U XUMUYecKre cBoicTBa. O30H.
[[puMeHeHue KucIopoaa U 030Ha| |

48 |[[Oxcumbt 1 nepoxcuwi]] [ 1 ] | | | Ihttps:/m.edsoo.ru/4AMRVPMQAI

49 |[[[Pemenne 3axau pasnuunbx THIOB]] | 1| [ | |Ihttps:/m.eds00.ru/Q8L50HZYY

50 [|[[Cepa: HaxOXAeHHE B IPUPOJIEC, CIIOCOOBI MOTYICHHS, 1 https://m.edso0.ru/3JASFNQOQK
(bu3nUecKue U XMMHUYECKUEe CBOMCTBA] |

51 [|[[CepoBomopon, cyabdubl]] 1 BBEIUTE BBEIUTE Beeaure |https://m.edsoo.ru/PMQO9PHT?23

3Ha4YCHHUE 3Ha4YCHUE nary

52 |[[Kucnoponcoaepxkamue coenuHeHus cepbl. OCOOCHHOCTH 1 https://m.edso0.ru/8TN3SZ505
CBOMCTB CEpPHOM KHUCIJIOTHI]|

53 |[[[TpakTrueckas paboTa Ne 5. PemieHne sKkciepiMEeHTaIbHBIX | 1 1 https://m.eds00.ru/9S76ZZRFW
3aga4d o Teme "Cepa u e€ coenuHeHns" ||
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Ne Tema ypoxka KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/o Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

54 |[[[A30T: HAXOXACHHUE B IPUPOJIC, CIOCOOBI MOTYICHHS, 1 https://m.edsoo.ru/IZPKO7C4P
(bu3HYecKre 1 XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIHI | |

55 [|[[Kucnopoacoaepxkaliue coenuHenus a3ota. Oco0eHHOCTH 1 https://m.edso0.ru/271860BC3
CBOMCTB a30THOM KUCJIOTHI] |

56 |[[IIpuMeHeHME a30Ta ¥ €TO COSAMHECHUN. A30THBIE 1 https://m.edso0.ru/MO1P034QF
yno0opeHus| |

57 |[[Docthop: HAXOKIEHUE B IIPUPOJIE, CIIOCOOBI ITOTYICHHUS, 1 https://m.edso0.ru/PXZ01ZQS0
¢dusndeckue u xumMuueckre cpoiicrpa. ®ochunbr u pochun]]

58 |[[Oxcuubr pochopa, pochopconepxkamue kuciaoTsl. Conm 1 https://m.eds00.ru/00ZT28DNQ
(dbochopHOIT KUCTOTHI]]

59 |[[[Ipumenenue dpochopa u ero coenunenuii. Docopusie 1 https://m.edso0.ru/99E3JYYTM
ynoopeHust| |

60 |[[IIpakTnueckas pabota Ne 6. Perrenue skcepuMeHTaIBHBIX || 1 1 https://m.eds00.ru/97LCBY XY?2
3amad o TeMe "A3oT u ¢pocdop u ux coequHeHus " ||

61 |[[Vraepon: HaXOXAEHUE B TTPUPOJIEC, AIUIOTPOITHBIC 1 https://m.edsoo.ru/IWDS30TDR
Mo U (UKanuy; pU3MUecKue 1 XMMHUIECKHEe CBOM CTRA,
npuMeHeHue] |

62 |[[Oxcun yraepona(Il), okcun yrnepona(IV), yronpaast 1 https://m.edsoo.ru/6DLNT13TE
KHCI0Ta U €€ cou] |

‘63 ‘[[PGH.IGHI/IG 3a]1a4 pa3IM9HbIX THITOB] | ‘ H H ‘Ihttps://m.edsoo.ru/POWKClNJX

64 |[[KpemHHii: HaXOXKICHUE B IPUPOJIE, CIIOCOOBI MTOTYICHHS, 1 https://m.edsoo.ru/R7FY3Y3BW
(u3nUecKre 1 XMMUUECKHE CBOMCTBA] |

‘65 H[[OKCI/II{ kpemuus(1V), kpeMHHEBas KHCIIOTa, CHIIMKATHI| | H H H H Hhttps://m.edsoo.ru/NTQOS329K

66 |[[[IpuMeHeHrEe KpeMHHUS B ero coequHeHuid. CTeKI0, ero 1 https://m.eds00.ru/1XJ00600T
[MOJIy4eHH e, BU/IbI CTEKJIA] |

| Ihttps://m.eds00.ru/S5319XD1S

[

‘67 H[[PGH_IGHI/IG 3a/1a4 pa3JIMYHBIX TUIIOB] ] H



https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S

Ne Tema ypoxka KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/1 Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

68 |[[CucremaTu3arus 1 0000IIEHNE 3HAHUH 110 TEME 1 https://m.eds00.ru/QCSGMOTFS
"Hemerannsi"]]

‘69 H[[KOHTpOJ‘IBHaH pabora o reme "Hemeramnb"]] H H 1 H H ‘lhttps://m.edsoo.ru/VPSTFCAFI

70 |[[Anamu3 pe3ynbTaTOB KOHTPOJIBHOM paboThl, KOPPEKITUS https://m.edsoo.ru/LAOAONSJ7
ommn60K|]

71 |[[Tlonmoxenue merauioB B [lepronnyeckoii cucreme 1 https://m.edso0.ru/57FR910P1
XUMUYECKUX 371eMeHTOB. OCOOCHHOCTH CTPOCHHUS
DIIEKTPOHHBIX 000JI0YEK aTOMOB METaJIOB] |

72 |[[Obume pusndeckue cBorcTBa MeTauioB. [IpuMeHeHMe 1 https://m.edso00.ru/ICNOR6AKW
METAJJIOB B OBITY U TEXHHKE] ]

‘73 H[[CHHaBH metasioB. Kopposus metanios]] H H H H Hhttps://m.edsoo.ru/1V3XS7FXT

‘74 H[[PemeHI/Ie 3a]a4 pa3IMYHbIX THIIOB] | H H H H ‘Ihttps://m.edsoo.ru/HCZY575D9

75 |[[DneKTpoXUMUYECKUH ps HAMpshKeHU MeTauioB. O0mme https://m.edsoo.ru/SWJLF3YLW
CHOCOOBI MOJTYYEHUSI METaJIOB] |

76 |[[OOmas xapakTeprucTuka MeTaioB [A-rpymimbl 1 https://m.edsoo.ru/W4VWNSJSE
[Ieproanyueckoi CUCTEMBI XMMUYECKUX 21eMeHTOB. HaTpuii n
KaJIMil: ony4yeHue, GU3NYecKkue 1 XMMHUYECKUE CBOMCTBA,
[IPUMEHEHUE POCTHIX BEIIECTB U X COCTUHEHUM] |

77 |[[O6mas xapakTepucTika Metawio [IA-rpynmsl 1 https://m.edsoo.ru/Q4YBTZ3RY
[leprognyeckoil CHCTEMbI XMMUYECKUX 3JIEMEHTOB. Maruuii
W KQJIBIMIA: TOJTyYeHUEe, PU3HYECKUE U XUMUYECKHE
CBOMCTBA, MPHUMEHEHHE MTPOCTHIX BEIIECTB M UX COCAUHEHUH ||

‘78 H[[)KéCTKOCTL BOJIBI M CIIOCOOBI €€ ycTpaHeHus | ] H H H H ‘Ihttps://m.edSOO.ru/609WLKNTN

79 ||[[AnromMuHmii: onydeHne, PU3NIECKUE U XUMUICCKUE https://m.edsoo.ru/OZHBSIBQ6
CBOMCTBa, MPUMEHEHHUE] |

‘80 H[[AMQ)OTepHHe CBOWCTBA OKCHUJIA U THJIPOKCH]IA ATFOMHHHS, ‘ 1 H H H Hhttps://m.edsoo.ru/RM2IRHCBM



https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
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Ne Tema ypoxka ‘ KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/1 Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

‘ Hmz[pOKCOKOMnneKCH AJIOMHUHMS, UX IPUMEHEHUE || H H H H H

‘81 H[[PemeHI/Ie 3a]1a4 pa3IMYHbIX THITOB] | H H H H ‘lhttps://m.edsoo.ru/ZCTJX?CQS

82 |[[TIpaxkTuueckas pabota Ne 7. Perienne skcrnepuMeHTaIbHBIX 1 https://m.edsoo.ru/ZR9H28T3K
3a1a4 o TeMe "MeTaibl rmaBHbIX noArpynn'] |

83 |[[O6mas xapakTepucTUKa METAJUIOB TOOOYHBIX MOATPYIII 1 https://m.edso0o.ru/INZNM9J50
(b-rpynmn) Ileprnoguueckoii cuCTEMBbl XUMUYECKUX
PIIEMEHTOB] |

84 ||[[DPu3ndeckrie U XUMHYECKHE CBOMCTBA XpOMa H €ro 1 https://m.edsoo.ru/EMH85BQNN
COEIMHEHUM, UX PUMEHEHHE] |

85 ||[[Baxueiimue coequueHust Mapranma. IlepManraHaT Kajus, 1 https://m.edsoo.ru/TVZPFX8X4
ero OKHCJIUTEIbHBIE CBOMCTBA] ]

86 ||[[Pu3uueckue 1 XMMHYECKHE CBOCTBA JKeJe3a H €ro 1 https://m.eds00.ru/71YSMIGSD
coenuHeHuil. [TonyyeHne u npuMeHeHue CIUIaBOB Xkese3a] |

87 |[[Pu3nyeckre 1 XMMHUYCCKHUE CBOMCTBA MEIHU U €& 1 https://m.eds00.ru/GET2L9K3X
COEIMHEHUM, X MPUMEHEHHE] |

88 |[[DPu3nyeckre U XUMHUYECKHE CBOMCTBA IMHKA U €T0 1 https://m.eds00.ru/O4C50KBEJ
COCMHEHHUIA, MX TPUMEHEHHUE. [ UIPOKCOKOMIUIEKCHI ITUHKA] |

89 |[|[[[TpakTrueckas pabota Ne 8. PemeHne skciepuMeHTaIbHBIX | 1 1 https://m.edsoo.ru/BAJAYW82G
3ajad 1o reme "Metamisl 10004HbIX oarpymnn"|]

‘90 H[[PemeHI/Ie 3a/1a4 pa3JMYHbIX THITOB]| H H H H Hhttps://m.edsoo.ru/EI77EUHQZ

91 |[[O0o0O0IIeHE U CHCTEMATH3AIMS H3YYEHHOI0 MaTepHaia 1mo https://m.edsoo.ru/NHKRDJUTS
teme "Metamibl"]]

92 |[[Kourponsuas pa6ora no reme "Metammsi"]] I [ 1 | | | Ihttps:/m.edsoo.ru/4Z62V30B1

93 |[[AHamu3 pe3yabTaTOB KOHTPOJBHON paboThl, KOPPEKITUS https://m.eds00.ru/KGZODOKTT
ommroO0K]]

‘94 H[[POJ‘IB XHUMHH B 00€CIIEYCHUH YCTONIMBOTO Pa3BUTH S H 1 H H H ‘lhttps://m.edSOO.ru/SST5RWK88



https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
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https://m.edsoo.ru/SST5RWKS8

Ne Tema ypoxka KonuuectBo yacoB ‘ [ara DneKTpoHHBIE TU(POBHIE
/1 Beerol|| Konrponssie || [paxtideckue || 13Y4eHHs o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI

yenmoBeyecTBa. [IOHATHE O HAYYHBIX METOJaX UCCIICIOBAHUS
BEIIeCTB] ]

95 |[[Hay4Hble MPUHIUIIBI OPraHU3aIMNd XU MHYECKOTO 1 https://m.edsoo.ru/V4Y20W8UR
Mpon3BOCTBA. [IpOMBIIITICHHBIE CITOCOOBI MOy CHHS
BaYKHEHIIINX BEIECTB] ]

96 |[[XumHueckoe 3arpsi3HeHHEe OKPY)KaroIlel Cpebl U ero 1 https://m.edsoo.ru/HFYWAQ1VW
[MOCIICICTBHUSA | ]

‘97 H[[XI/IMI/I}I 1 3710pOBbe yernoBeka. JlekapcTBEHHBIC cpeicTBa]] H H H H Hhttps://m.edsoo.ru/992I\/IUF415

98 |[[Xumus nuiu. Ponbs XuMun B 00ecCriedeHUHN MUIICBOM https://m.edsoo.ru/BTM3AEKNW
Oe3omacHoCTH ||

99 |[[KocMmernueckue u mapproMepHbie cpencTBa. beiroBas 1 https://m.edso0.ru/0\V85PPBKW
XUMUSA| |

100|[[Xumust B cTpoHTENbCTBE. BaskHelme CTpOUTEIbHBIC 1 1 https://m.edsoo.ru/5SFX2N2T3J
KOHCTPYKIMOHHBIE MaTepUaJbl]|

101|[[Xumus B cenbckoM xo03stiicTBe. OpraHUYecKue u 1 https://m.edsoo.ru/YY395RQAJ
MUHepalibHbIe y100peHus] ]

‘102”[[CI/ICT€M3TH33LII/I$I u 0000MmeHne 3HaHMii 1Mo Teme] | H 1 H H H Hhttps://m.edsoo.ru/IGMSCPO K9

‘I[O63BI/ITB CTPOKY

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8



https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

NEPEYEHD (KOJU®PUKATOP) IPOBEPSIEMbBIX TPEBOBAHUM K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJHET'O OBIHIEI'O OBPA30OBAHUS U DJIEMEHTOB
COJEPXAHUS 11O XUMHUN

J71st mpoBeieHUS €IMHOTO TOCYIapCTBEHHOT0 AK3aMeHa 1o xumuu (ganee - EI'D mo
XUMHUHU) HCHOJB3YyeTCs mepeueHb (Koaudukatop) TMpoBEpseMbIX TpeOOBaHUNA K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl CPEIHETO OOIIEro
00pa3oBaHUs U AJIEMEHTOB COACPKAHMUS.

IIpoBepsiembie Ha EI'D no xumuu Tpe6oBaHus K pe3yibTaTaM OCBOCHUSI OCHOBHOI
o0pa3oBaTeJIbHOW MPOrPaMMBbI CpeIHero o01ero oopa3oBaHms

Kon
MPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiembie TpeOOBaHHS K TIPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CPETHETO OOIIIETO
o0OpazoBaHus

1

Brnanenve cucteMoil XUMAYECKAX 3HAHUM, KOTOPask BKIIFOUAET:

1.1

OCHOBOIIOJIATAIONME TTOHATUSL (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
DJIEKTPOHHAs 000JI0YKa aroma, S-, P-, O-3JeKTpOHHBIE OpOUTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJICHTHOCTb,  3JIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCJIEHUS,
XUMUYECKas CBA3b (°° 1 "% KpaTHbIE CBSI3U), THOPUAN3AIMS ATOMHBIX
opOuTasiel, KpHUCTAUIMYECKash pelieTka, MOJb, MOJSIpHAas Macca,
MOJIAPHBIM 00BEM, MOJIIpHAsT KOHIICHTpAIWs, PacTBOPHI (MUCTUHHBIE,
JIMCIIEPCHBIE CHUCTEMBI), KPUCTAJJIOTUIPAThI, YIJIECPOAHBIA CKEJET,
GyHKIIMOHAIBHAS TPYIINA, PaIUKal, U30MEPHI, CTPYKTYpHas dopmMya,
n3oMepusi (CTpPYKTypHas, TreoMeTrpuueckas (LUC-, TpPaHCU30MEPHUs),
FOMOJIOTUYECKUM  pPsil, TOMOJIOTHM, YIJIEBOAOPOABI, KHUCIOPOA- U
a30TCOACpKAIlME COEAMHEHUS, OMOIOTMYECKH AaKTHBHBIC BEILECTBA
(YriieBopl, >KHpbI, OEIKH), MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKWUHT, PUGOPMUHT, THIIBI
XUMUYECKUX PEaKIUi (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE, JK30- U
HHIOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHA, TOMO- U T€T€POre€HHbIE,
oOpaTuMBbIe 1 HEOOPATUMBIE), PACTBOP, PICKTPOIUTHI, HEIIEKTPOIHTHI,
PIEKTPOJIUTHYECKAS U CCOIMALINS, CTEIEHb JMCCOLMALINH,
OKHCIIUTEb, BOCCTAHOBUTEIb, JJIEKTPOJU3, CKOPOCTh XHUMHUYECKOMN
€aKIIMU, XMMUYECKOE PABHOBECHE)

1.2

TEOPUHU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHHUS OPraHUYECKUX
BellectB A.M. byTtiepoBa, Teopusi 3IEKTPOIUTHYECKON TUCCOLUALINH,




[lepuoanueckuii 3akon /.M. MeHeneeBa, 3aKk0H COXpaHEHUSI MACChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMUM, MUPOBO33PEHUECKHUE
3HAHUS, JISKAIINE B OCHOBE MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHHI, COBPEMEHHBIEC MPEACTABICHUS O CTPOCHUU
BEI[ECTBA HA AaTOMHOM, MOJICKYJISIPHOM M HaJMOJICKYJISIPHOM YPOBHSX

1.3

[MPCACTABJICHUSA (0 MEXaHHu3Max XUMHUYECCKHUX peaKuHﬁ,
TCPMOANHAMHNYCCKHUX " KHHCTHYCCKHUX 3dKOHOMCPHOCTAX 150,¢
[MIPOTCKAaHUA, O XUMHWYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTCMAaXx

14

(aKTOJIOrMYECKUE CBEICHUS O CBOWCTBAX, COCTaBE, MOJYYCHUU U
0e30macHOM  HMCIIOJb30BAHMU  BAXHCHUINIMX  HEOPraHWYSCKHX U
OpraHWYeCKUX BEIIECTB B OBITY M MPAKTUUYECKOW JesATEIbHOCTU
yeJoBeKa

1.5

o0IIre HayYHbIC MPUHITUITBEI XUMUYECKOTO TIPOU3BOJICTBA (HA TIpUMEpE
MPOM3BOJICTBA CEPHOW KHUCJIOTHI, aMMHaKa, METAHOJa, MepepadOTKH
HedTH)

CdopMHUPOBaHHOCTh YMEHUM BBISBIISITH:

2.1

XapaKTEpHbIE NPU3HAKA W  B3aWUMOCBSA3b HW3YYEHHBIX IOHATH,
[IPUMEHATb COOTBETCTBYIOILUE IOHATUSA IPU OINMCAHUM CTPOEHUS U
CBOMCTB HEOPTAHUYECKUX M OPraHMYECKUX BEIIECTB U X MPEBPALICHUN

2.2

B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C TMOHATHUSIMH M TPEACTaBICHUSIMU
JPYrUX MPEAMETOB /1Jis 00J€e OCO3HAHHOTO TOHUMAaHUs U OObSICHEHUS
CYIIIHOCTHU MaTepHaIbHOTO €UHCTBA MUpPa

ChopMHUPOBAaHHOCTh YMEHHS HCIIOIL30BATh:

3.1

HAaNMEHOBAHUA XHMHUYECKHX COCIMHEHUM MEXKIYHApPOJHOIO COK3a
TEOPETUUECKOM M TPUKIAJHOM XUMHM W TPUBHAIbHBIE Ha3BaHUs
BEILIECTB, OTHOCSIIIMXCS K M3YYEHHBIM KJACCaM OpPraHUYECKUX H
HEOPTraHWYECKUX COCTMHEHUM

3.2

XMMHUYECKYI0 CUMBOJIMKY JUIl COCTaBJIEHUsI (OPMYJ HEOPraHMYECKHX
BEUIECTB,  MOJIEKYJSIDHBIX U CTPYKTYpHBIX  (pa3BEepHYTHIX,
COKpAIIICHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX BEILECTB

ChopMHupPOBaHHOCTh YMEHHS KJIACCH(HUITMPOBATH:

4.1

HEOPraHUYeCKue BEIECTBA, CAMOCTOSITEIbHO BHIOMpPATh OCHOBAHUS U
KPUTEPUH JIJIsl KIIACCU(UKAITUU U3YIaeMbIX XUMHUYECKUX 00bEKTOB

4.2

OpPraHnM4CCKUC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHUA H

KpUTEPUHU JIJIs1 KJTAaCCU(UKAIIMN N3Y9aeMbIX XUMHUECKUX O0BEKTOB




4.3

M0 pa3JIMYHbIM MPU3HAKAM (YHCIIy U COCTAaBY PEarnupyrolnux BEUIECTB,
TEII0BOMY d3(PGEeKTy peakiuu, H3MEHEHHUIO CTEIECHEW OKUCICHUS
HJIIEMEHTOB, 00PaTUMOCTH PEAKIINH, YIaCTHIO KaTaau3aTropa)

CpopMUPOBaHHOCTh YMEHHMS XapaKTEPHU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSSHUM) W HOHOB
XUMHAYECKUX 2JIeMEHTOB | - 4 mepuonos Ilepuonnueckont cucremsr /.M.
MeHeneeBa 1 UX BaJE€HTHBIE BO3MOXXHOCTH, UCIIOJIb3YS IOHATHS S-, P-,
d-3JIeKTPOHHBIC OPOUTAIIH, YHEPTETUUCCKUE YPOBHU

ChopMUpOBaHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XMMHUYECKUX HJIIEMEHTOB U 00pa3yeMbIX UMU COCIUHEHUH IO
[IepUoJaM U IpymIam

ChopMHUpPOBAHHOCTH yMEHHUSI COCTaBIISITh YpPaBHEHUS XHMHYECKUX
pEaKLMM U PACKPBIBATh UX CYIIHOCTD:

7.1

OKHUCJIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ IMOCPCACTBOM
COCTABJICHHS 3JICKTPOHHOI'O OayaHca PTuxX peaKuHﬁ

7.2

YPAaBHEHHsI PEAaKUMU pPA3JUYHBIX THIIOB; IIOJHBIE M COKpAIllCHHBIE
YpaBHEHUS] PEAKUUMHA HOHHOTO OOMEHA, YYUThIBas yCIOBUA, MNpU
KOTOPBIX 3TH PEAKIHMH UAYT JO KOHIA

7.3

peakuuii THApPOSIM3a, peakuuil KoMIiekcooOpa3oBaHus (Ha HpuMepe
rUAPOKCOKOMIUIEKCOB [IMHKA U AJTFOMHHMS])

CdopMHUpPOBAaHHOCTh YMEHUS IMOATBEPKIATh:

8.1

Ha KOHKPETHBIX IIPUMEPAX XapakTep 3aBUCUMOCTU PEaKIMOHHOU
CIIOCOOHOCTH OPraHWYecKHX COEAMHEHUH OT KpaTHOCTH M THUNA
KOBaJEHTHOM cBsi3u (* m "°B™"), B3aUMHOI'0 BJIMSIHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TakKkKe OT OCOOEHHOCTEH peanu3aluu
A3JIMYHBIX MEXaHU3MOB IIPOTEKAHMS PEAKLIUN

8.2

XAPAKTCPHBIC XHMMHNYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIMMU
DKCIICPUMCHTAMM U 3alIUCAMHA ypaBHCHI/Iﬁ XUMHYCCKHUX pGaKHI/Iﬁ

ChopMUpOBaHHOCTh YMEHUSI XapaKT€pU30BaThb COCTaB M Ba)KHEUIINE
CBOWMCTBA BEUIECTB, NPUHAMISKAUIMX K OMNPEACNIEHHbIM KilaccaM H
rpynnamM COEQUHEHUN (MpOCThIe BEIIECTBA, OKCHJbI, THIPOKCHUBI,
COJIU; YIJIE€BOIOPO/IbI, MPOCThIE 3(PUPBL, CHUPTHI, (PEHOJIbI, AJTbETH/IbI,
KETOHBI, KapOOHOBBIE KUCIOTHI, CJIOXKHBIE 3(UPHI, KUPBI, YIIEBOJBI,
AMUHbBI, AMUTHOKHUCIIOTHI, OCJIKH)

10

CpopMUpPOBaHHOCTh YMEHHSI TPOBOAMTH PACUETHI MO XUMHYECKUM
dbopMynaM U ypaBHEHUSIM XMMHUYECKHUX PEAKUUU C HCIOJIb30BAHHEM
(bu3MUEeCKUX BETUYMH:




10.1

Macchl (00beMa, KOJMYECTBA BEIIIECTBA) MPOAYKTa PEAKIMU, €CIU OJHO
U3 HUCXOJHBIX BEIIECTB JaHO B BHUAEC pacTBOpa C OMNPEACIICHHOM
MaCCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA UITU IaHO B U30BITKE (UMEET
PUMECH )

10.2

MaccoBOM WM 00bEMHOM J0JH, BBIXO/1a MPOIYKTA PEaKLUU

10.3

TEII0BOT0 d((EKTa peaKIuil

10.4

00BEMHBIX OTHOIIICHUH I'a30B

10.5

10 HAXOXKACHHUIO XUMHYSCKOM (hOpMYIIBI BEIIESCTBA

11

Brnagenne cucremMon 3HaHHUM O METOAAX HAy4YHOT'O MO3HAHWS SIBJICHUU
MPUPOMABI, MCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax W YMEHHUE
MPUMEHATh OSTU 3HAHUA MPU SKCIEPUMEHTAIIBHOM HCCIEI0BAaHUU
BEILIECTB U I OOBSICHEHUS XUMHUYECKUX SIBJIEHUN, UMEIOIINX MECTO B
MPUPOJIE, MPAKTUUECKON NESATEIbHOCTH YEJIOBEKA M B ITOBCEIHEBHOU
YKU3HU

12

CdopMupoBaHHOCTh YMEHHUS TNPUMEHSATH (HMCIOIH30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAaX BELIECTB MJIsI AKCIEPUMEHTAJIBLHOM IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKAHUS XHUMHUYECKUX
peakiuii W MPOTHO3UPOBAHUS BO3MOXKHOCTEH HUX OCYIIECTBICHUS;
CUCTEMHBIC XUMUYECKUE 3HAHUS JJI1 OOBSICHEHHS U TIPOTHO3UPOBAHUS
SIBJICHUM, MUMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOAY; I NPUHATHUS
rPAMOTHBIX PelIeHUM MPoOJIeM B CUTYaIIUSX, CBI3aHHBIX C XUMHEHN

13

ChopMupOBaHHOCTh YMEHUS IJIAHUPOBATh U MPOBOJUTH XMMHUYECKHUM
DKCIIEPUMEHT (IIOJIy4YEHHUE W HM3YYEHHE CBOMCTB HEOPraHUYECKHUX U
OPraHMYECKUX BEIIECTB, KauyE€CTBEHHBIE pEAKIHMH YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX OPraHUYECKUX BEILIECTB,
pEeUIeHue  JKCIEPUMEHTAIBHBIX  33Jady [0  Pacno3HABAaHUIO
HEOPraHWYEeCKUX M OPraHUYEeCKHX BEIIECTB) C COOJIIOJEHUEM IMPaBUII
Oe3omacHoro oOpalieHuss €  BEIEeCTBaMHM U JaOOpaTOPHBIM
o0opyaoBaHueM; POPMYIUPOBATH 1IN UCCIEAOBAHUS; IPEJCTABIISATh B
paznuyHOi (opMe pe3ynpTaThl HKCIEPUMEHTA, AaHATU3UPOBATh U
OLICHMBATh UX JIOCTOBEPHOCTh

14

CpopMupOBaHHOCTh YMEHMS OCYILIECTBIISATh LIE€JICHANPABICHHBIN OUCK
XUMUYECKOM HMHGOpMallud B Pa3IMYHBIX HCTOYHUKAX (HAydHass H
y4eOHO-Hay4YHasl JUTEpaTypa, CpeiCTBA MacCOBOW MH(OpMaINK, CETh
NuTepHer u Apyrue), KPUTHYECKU aHAIM3UPOBATh XUMHUYECKYIO
uH(dOpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C

MOCTaBJIEHHON y4eOHOM 3a1aueit




15

ChopMHUpPOBaHHOCTh yMEHHS TMPOTHO3UPOBATh, AHATU3UPOBATH U
OLICHMBAaTh MH(POPMAIIUIO C TO3UIUM HKOJOTUUYECKOM Oe30MacHOCTH
MOCJIEACTBUN OBITOBOI M MPOU3BOJCTBEHHOM JESTENbHOCTH YEJIOBEKA,
CBSI3aHHOM C TepepadOTKOW BeHIeCTB; C(HOPMUPOBAHHOCTH YMEHHMIA
OCO3HAaBaThb OMNACHOCTb BO3JCUCTBUS HAa JKUBBIE OPraHU3MBbI
OTpPE/CJICHHBIX BEILECTB, MMOHUMAas CMBICI TMOKa3aTess MpeaebHOM
JOMYCTUMOM KOHILIEHTpallMu, W TOSICHATh HAa MIPHUMEPAx CIOCOOBI
YMEHBIIEHUS] W MPEJOTBPALEHUs HMX BPEJHOTO BO3JEHCTBHUS Ha
OpPraHM3M YeJloBeKa

IlepeueHb 3J1eMEHTOB COiep:KaHusA, MpoBepsieMbIX HA EI'D mo xumuu

Kox

[TpoBepsieMbIN AJIEMEHT COICPKaHUS

1

TeopeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

Crpoenue BeniectBa. CoBpeMEHHast MOJIeNb CTpOeHUS aToMma. Pacripenenenue
AJIIEKTPOHOB TIO DHEPreTUYECKUM YpoBHsAM. Kitaccmdurarus XUMHUYECKUX
aseMeHTOB. OCOOCHHOCTH CTPOCHUS IHEPIeTUICCKUX YPOBHEH aTOMOB (S-, p-,
d-asremenToB). OCHOBHOE M BO30Y)KJICHHOE COCTOSTHUSI aTOMOB. DJICKTPOHHAS
KoH(urypanus aroMa. BajgeHTHBIE 2JIEKTPOHBI

1.2

Ilepuognueckass cucrema xumudeckux sneMeHTtoB [[.M. Menneneena.
Ouznueckuii cmbici [lepuoanueckoro 3akona JI.1. Menneneesa. [Ipuuunnbl n
3aKOHOMEPHOCTA HW3MEHECHUS CBOMCTB JJIEMEHTOB W WX COEIUHECHUH II0
nepuoJiaM M rpynmnamM. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOMCTB MPOCTHIX
BEIIIECTB, BOJIOPOJHBIX COEIUHEHNM, BBICIITUX OKCHJIOB M TUJIPOKCHJIOB

BaneHTHOCTh. DNEKTPOOTpHIIATEAbHOCTh. CTENEeHb OKUCICHUS

==
Mow

Bunelt xumuueckod cBs3M  (KOBaJEHTHAs, MOHHAs, MeETAJUIMUECcKas,
BOJIOPOAHAs) M MEXaHM3Mbl ee o0pa3zoBaHUs. MeXMOJIEeKyIsIpHbIE
B3auMO/ielicTBUA. BeliecTBa MONIEKYIIPHOIO U HEMOJIEKYJISIPHOT'O CTPOCHUS.
Tumb! KpUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAUIMYECKOU PELIETKH

1.5

Xumuueckass  peakuus. Kiaccudukanus  XUMUYECKMX  peakiuid B
HEOPraHMYE€CKOM U OPraHNYEeCKOM XUMHUHU. 3AKOH COXPAHEHUS MACChI BEIIECTB

1.6

CKOpOCTB pCaKknuu, €€ 3aBUCUMOCTD OT PAa3JINYHBIX (I)aKTOpOB

1.7

TermmoBbie 3PPeKTh XUMUYECKUX peakluil. TepmMoxumMuyeckne ypaBHEHUs

1.8

OOparuMble peakuuu. XUMUYECKOe paBHoBecHe. DakTOpbl, BIUSIOIINE HA
COCTOSIHHE XUMUUYECKOro pasHosecus. [Ipunuun Jle Ilarense




1.9

DnekTponuTudeckas aucconuanus. CUIbHbIC U cladble 3J1eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIICCTB: KHUCHAs, HEHUTpayibHas, menodHas. CTeneHb
nucconuanyu. Peaknimm noHHOr0 0OMeHa

['mapomu3 coneit. MMlonHoe mpou3BeaeHuEe BOAbL. BOmoponHbIl moOKa3aTelb

1.10
(pH) pacTBOpa

1.11
CnocoObl  BBIpOKEHUSI  KOHIIEHTpAllUM  PacTBOPOB:  MaccoBasi  JIOJIs
pPacTBOPEHHOI'O BEIIECTBA, MOJSpHas KOHIGHTpalusa. HaceilieHHble u
HEHACHIIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruaparsl

112 OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBe/ieHre BelecTB B cpenax
C pa3HbIM 3HaueHneM pH. MeTob1 21eKTpoHHOTO OanaHca

1.13 |DieKTpo3 pacTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPTrAaHUYECKON XUMUHU

21 Knaccudukarus HEOPraHUYECKHUX COCJIMHEHUH. Homenkiarypa
HEOPraHWYECKHX BEIIIECTB

2.2 . . . . .
XUMHUYECKHUE CBOMCTBA BaXXHEHITMX METAIUIOB (HATpUM, KaJWuM, KaJbIuH,
MarHui, allfOMUHUN, [IUHK, XPOM, KeJe30, MEJIb) U UX coequHeHun. Oomme
CHOCOOBI MOJIYYSHHS] METAJIOB

2:3 XHWMHUYECKHE CBOWCTBA BaXKHEHUIIIMX HEMETAJIOB (TaJOTC€HOB, CEphI, a30Ta,
dbochopa, yrimepoga W KPEeMHHS) M HMX COSAUHCHHH  (OKCHJIOB,
KHCIIOPOACOJEPKAIINUX KUCIIOT, BOJOPOJHBIX COCTUHEHUN )

24 ['eHeTHueckasi CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAIIEKAIUX K
pa3IMYHbIM KJlaccaM

2.5 .
Nnentudukaius HeOpraHM4eckux coeauHeHnii. KauecTBeHHbIe peakiiuu Ha
HEOPraHU4eCKUE BEIIECTBA U MOHBI

3 OCHOBBI OpraHMYECKON XUMUH

3.1
OCHOBHBIC TOJIO)KEHUS TEOPUU XHUMHUYECKOTO CTPOCHUSI OPraHMYECKUX
coennHenud A.M. DbyrnepoBa. VYrnepogHbI CKEJIET OPraHHMYECKON
MONIEKYIbl. KpaTHOCTh XMMHMYECKOM CBs3u, & u "°p™". sp3-, sp?-, sp-
ruOpUAN3alUi OPOUTAICH aTOMOB yriiepoja. 3aBUCHMOCTb CBOMCTB BEIIIECTB
OT XUMHUYECKOro cTpoeHus Mojiekyild. I omonoru. I' oMonoruyeckui ps.
M30oMepHst 1 U30MephI

32 Homstme o QyHKUHOHANBHOM rpymme. OpHeHTaUHOHHBIE S( EKTHI
3aMECTUTEIICH

3.3

[IpencraBnenue o kiaccupUKalui OpraHUYECKUX BemiecTB. HomeHknaTypa
OpraHWYECKUX COCIUHEHUHN (CUCTeMaTU4ecKas) U TPUBHAIbHBIC HA3BAHMS
BAKHEUIIINX MPEJICTABUTENIEN KJIIACCOB OPTaHUYECKNX BEIIECTB




3.4

CBoOOHOpaIUKaNbHBIA M HMOHHBIM MeXaHW3Mbl peakiuu. [lonarue o
Hykieoduie u anexkrpodule. [lpasmino Mapkosuukosa. [IpaBuio 3aiinieBa

3.5

AJIKaHBL. XUMHAYECKHE CBOMCTBA AJIKaHOB: rajoreHUpPOBAHUE,
JNETUAPUPOBAHUE, TEPMUUYECKOE Pa3JI0KEHUE, KPEKUHT, H30MEpU3allusl,
ropenue. Ilomydenune ankanoB. Iluknoankanbel. Cnenuduxka CBOMCTB
[UKJIOAJIKAaHOB C MajbiM pa3MepoM IMKiIa. Peakiuu TpUCOCIUHEHUS U
paguKaILHOTO 3aMEIICHUs

3.6

AJIKEHBI. XHUMHUYECKHE CBOICTBA: peakuuu MPUCOETUHEHUS
(rajJloreHMpoOBaHUE, TUAPUPOBAHWE, THUAPOTaJOreHUpPOBAHHUE, THUApATAIUs),
TOpeHHUsi, OKUCIICHUSI U MoJuMepu3aiun. [IpoMbIIeHHBIE U J1a00paTOpHBIS
CIIOCOOBI TTOJIYYEHHUSI AJIKEHOB

3.7

AnkanueHbl. XMMHUYECKHE CBOMCTBA AJKAJMEHOB: PEAKLMH MPUCOEIUHEHUS
(ruapupoBaHuE, TAIOr€HUPOBAHUE), TOPEHUS U nonumepusanuu. [lonydenue
AJIKaJIMCHOB

3.8

AJIKVHBI. XHUMUYECKUE CBOMCTBA: peakuuu IIPUCOEIUHEHUA
(rajoreHupoBaHHUE, TUAPUPOBAHWE, THApATAlMUs, TUAPOrajOreHUPOBAHUE)
KaK c1oco0 NOJIy4eHHs IOJTMMEPOB U APYTHX MOJIE3HBIX MPOAYKTOB. Peakiuu
3amenieHusA. [ opeHHe aneTuieHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIJAMEHH JUISL CBAPKU M PE3KU MeTauioB. [IpuMmenenne aneruneHa

3.9

ApeHbl. XHUMHUYECKHE CBOWCTBAa O€H30JIa: peakiuu dIEKTPOYUIBHOTO
3aMelIeHus, MPUCOeANHEHUs (TUIPUPOBAHNE, TajlorTeHUpoBaHue). Peakius
ropeHusi. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB TojyoJia. [lomyuenue GeHzora.
OcoOEHHOCTH XUMHMYECKHUX CBOWCTB cTuposa. [lonmumepusarus cTupoda.
CniocoObl oJy4yeHUs U MPUMEHEHHUE apOMATUYECKHUX YTII€BO0POIOB

3.10

Cnuprel. IlpenenbHble OAHOATOMHBIE CIHUPTHL. XHMHUYECKHME CBOMCTBA:
B3aMMOJICHCTBME C HAaTpUeM KaK CHOcOO YCTaHOBJIGHUS HaJIWYuUs
TUAPOKCOTPYMIBI, € TaJOr€HOBOJAOPOJAMH KaK CHOCO0  MOJTy4eHHS
pacTBOpUTENieH, BHYTPH- W MEXMOJEKYJsipHas jaeruaparauus. Peakius
ropenusi. [loaydeHue sTaHoNa: peakuusi OPOXKEHUs TIIOKO3bI, THApaTaIus
ATUJICHA. OTWJICHTIUKOIb W TJMIEPUH KaK MPEJCTaBUTENN MPEaeTbHbIX
MHOT'OAaTOMHBIX CIUPTOB

3.11

®eHon. XMMHUYECKHE CBOWCTBA (peHOJa (peaKIuu ¢ HaTPUEM, TUIPOKCHIIOM
Hatpusi, Opomom). [Tonyuenue penomna

3.12

AJbJIETUBI. XUMHUYECKHE  CBOWCTBA  IPEAECIBHBIX albJCTUI0B:
TUAPUPOBAHNE; KAYECTBEHHBIE PEaKIMK Ha KapOOHUIIBbHYIO TPYNITy (peakius
«CcepedpSIHOTO 3epKaiay, B3aUMOJIEHCTBUE C TUAPOKCHUIOM




Menu (II). IlonydeHue mpenenbHBIX albJETUIOB: OKHCICHHE CIUPTOB,
rujpaTaius areTuieHa. AIeTOH KakK MpeICcTaBUTeNb KETOHOB. OCOOEHHOCTH
pEaKIIMU OKUCIICHUSI alleTOHA

3.13

KapOoHOBBIE KUCIOTHI. XUMUYECKUE CBONCTBA MPEEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. OCOOEHHOCTH XMMHYECKMX CBOWCTB MYpPABbUHOM
KUCIOTHI. [loydeHue mpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE AJIKAHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, alIbJICTHIAOB. Bpiciimne
MpeACIIbHBIC U HENPeIeIbHBIC KapOOHOBBIC KHUCIOTHI

3.14

Cnoxuble 3¢uppl ¥ xKupbl. CHocoObl TMOMY4YEHHS CIOXKHBIX 3(PUPOB.
OOpartumocTh peakiuu dTepudukarnuu. [IpuMeHenne cioXHBIX d(PUpPoOB B
NUIIEBOM U Nap(OMEpHONW MPOMBIIIIEHHOCTH. JKUpbI KaK CIO0KHbIE 3(UpbI
[JIMLEPUHA U BBICIIUX KapOOHOBBIX KHCJIOT. XUMHUUYECKHUE CBOMCTBA JKUPOB:
TUIPUPOBAHKE, OKUCIICHUE. | UApOIHN3, WM OMBUICHHE, KUPOB KaK Crocod
MPOMBIIIIEHHOTO MOTYYEHUS COJICH BBICIINX KapOOHOBBIX KHCIOT. Mblila Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT

3.15

XWUMUYECKUE CBOWMCTBA TIJIIOKO3bl: PEAKIUH C YYaCTUEM CIHUPTOBBIX H
aJIbJICTUTHOW TPYIII U MOJIOYHOKHCIIO€ OpokeHue. [IpumeHeHue riitoko3bl, ee
3HAaUEHWE B JKU3HEACATENBHOCTUH oOpraHusma. Jlucaxapuasl: caxaposa,
MajbTO3a. BoccTaHaBiIMBarOIMe W HEBOCCTAHABIMBAIOIINE JHCAXapUbI.
['uppomms nucaxapunoB. Ilommcaxapunpl: kpaxmail, rimkoreH. CrpoeHwue
MaKpOMOJIEKYJI Kpaxmaila, IIIMKOT€Ha U LeJUTr0J103bl. DU3ndeckue CBOMCTBA
KpaxMalla M ILEJUII0JI03bl. XMMHUYECKHE CBOWCTBA Kpaxmaja: THApPOJIN3,
KAUEeCTBEHHAs peaklMs C HOJAOM. XHUMHUYECKHE CBOMCTBA LIEJUTIOJIO3bI:
rUAPOIIN3, ToJydeHue >(PUpoB Leoa03bl. [loHsITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN 11IEJIK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHME OCHOBAHUS: peaKIUU C BOJOU,
KUCJIOTaMH, PEAKIUsl TOPEHUsSl. AHUIIMH KaK MPEJCTABUTENh apOMaTUYECKUX
aMUHOB. XMMHYECKHE CBOMCTBA aHUJIMHA: B3aHMMOJECHCTBHE C KHUCIOTaMHU,
OpoMHOI BO10M, okucienue. [lonydyeHrne aMHUHOB alIKIUIMPOBAaHUEM aMMHaKa
1 BOCCTAHOBJICHHUEM HUTPOIPOU3BOAHBIX YTIIEBOIOPOJIOB

3.17

AMHMHOKHUCIIOTHl U O€NKH. AMHHOKHUCIIOTHI KaKk aM(OTEepHbIE OpPraHuYecKHe
coequHeHrsa. OCHOBHbIE aMUHOKHUCIIOTHI, o0pa3ytonue Oenku. XUMHUECKUe
CBOMCTBA OCJIKOB: THJAPOJIU3, JCHATYypallMs, KauyeCTBEHHbIC (I[BETHBHIC)
peaxiiy Ha OeNKu

3.18

CtpoeHne U CTPyKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB IOJUMEPOB OT
CTpoeHHUsT MOJIEKYJl. OCHOBHBIE CIIOCOOBI MOTYYEHUSI BHICOKOMOJICK YIS PHBIX
COCIMHECHUM: peakunu MOJIMMEPU3ALNU 151 MTOJIMKOHCHCALIU Y.

Krnaccudukarusi BOJOKOH




3.19

Wnertudukamnms OpraHndecKiuX COeTMHCHNN. Perenne sKkcepuMeHTaIbHbIX
3a/1a4 Ha pacIlO3HABAHUE OPraHUYECKUX BEIIECTB

3.20 |I' eneruyeckas CBsI3b MEXKIY KJIACCAMU OPTraHUYECKUX COCTUHEHHUM

4 XUMUA U )KA3Hb

4.1 . .
XuMusi B MOBCEAHEBHOM ku3HU. [IpaBuia OezomacHOW pabOThI C €IKUMH,
rOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMHM, CPEJICTBAMHU OBITOBOM XUMHUH

4.2 .
XuMud U 300pOoBbe. XUMHUS B MEAULUUHE. XUMHSA U CEJIbCKOE XO3SKUCTBO.
XUMHS B IPOMBILIJICHHOCTH. XUMUsI U DHEPreTUKA: IPUPOIHBIA U I1OIMYTHBIN
He(DTSAHOW Ta3bl, MX COCTaB W wucmnoib3oBaHue. CocrtaB HepTH U ee
nepepadoTka (IpUPOAHBIE HCTOYHUKH YTJIEBOIOPOJIOB)

4.3 .
XUMUST U SKOJOTUsl. XUMUYECKOE 3arpsi3HEHUE OKPYKaroUlell Cpelbl U ero
nocneAacTBusa. Oxpana rugpochepsl, Mo4Bsl, aTMochepsl, GPopsl U hayHbI OT
XUMUYECKOro 3arpsisHeHus. [IpoOrema oTX0m0B M MOOOYHBIX MPOAYKTOB.
AJIbTEpHATUBHBIC UCTOYHUKU SHEPTUH

4.4
OO6mue mnpeacTaBieHHs O NPOMBIIUICHHBIX — croco0ax — MOJdy4YeHUs
XUMUYECKHUX BEIIEeCTB (Ha TMpUMEpe TMPOU3BOJCTBA aMMHaKa, CEpPHOU
kucioThl). YepHas u 1mBeTHas MeTawryprus. CTEKI0 HW  CHIMKATHAsS
MPOMBIIINIEHHOCTh. [IpomblniieHHas opranudeckas xumus. Ceippe Ui
OpPraHNYECKON MPOMBIIUICHHOCTH

5 Tunel pacueTHRIX 3aJa4

5.1
PacueTsl Macchl BeliecTBa Ui 00bEeMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIECTBA, MACCE WJIM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMHU BEIESCTB

5.2  |Pacuetsl TemioBoro 3ddekTa peakiuu

5.3 |Pacuerbl 00bEMHBIX OTHOIICHHI ra30B MPU XUMHUYECKUX PEAKIIMIX

54
PacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKINH, €CIU
OJIHO W3 BEHIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5 . .
PacueTsl MaccoBod wiM OOBEMHOW JIONIM BBIXOAA MPOAYKTa PEAKIMH OT
TEOPETUYECKH BO3MOKHOTO

5.6
PacueTsr Macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, SCIH
OJTHO W3 BEIIECTB JaHO B BHUJE PAaCTBOPA C OMPEJCICHHON MacCOBOM J10yeh
pPacTBOPEHHOTO BEIIECTBA

5.7 .
PacueTsl ¢ WCIIONB30BAaHWEM TIOHATHH «MaccoBas JOJS», «MOJISIpHAS
KOHIICHTPAIIHS, «PACTBOPUMOCTHY

5.8

HaxoxaeHue MOJEKyJIIpHOU (OpMYJbl OPraHMYECKOro BEIIECTBA IO €ro
[JIOTHOCTA U MacCCOBBIM JOJISIM DJIEMEHTOB, BXOZSALIMX B €r0 COCTaB, UM I10
[IPOJTYKTaM CTOpaHUs




YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJ1ST VUEHUKA

- Xumusi; 10 kmacc. yrinyonennoe ooydenne Epemun B.B., Kysemenko H.E., Tepenun
B.WM. wu gp.; mnon penmakumedr Jlyamna B.B. OOmecTtBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTELIO «J IPODAY; AKIHMOHEPHOE 00111eECTBO «3naTenbcTBO
«IIpocseienue»

- Xumus, 11 knace. yrnyonaennoe ooydenne Epemun B.B., Ky3smenko H.E., JIpo3mos
AA.,, u gp.; nox pemakuuert Jlynmna B.B. OOmiectBo ¢ orpaHuyeHHOU
OTBETCTBEHHOCTBhIO  «J[PODAY; AxmmonepHoe  obmectBo  «M3marenscTBO

«IIpocBeuienue»
METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. O.C.I'abpuensx, N.I'.OctpoymoB, «O011as XuMusl B TeCTax, 3aja4ax, yIIpaKHEHUSIX.
11 xmace» — M.: ipoda, 2023 rog.

2. O.C.I'abpuensH, [1L.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHble 1
IIPOBEPOYHBIE padOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

3. O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: Hactonbaast kHura
st yaurens». Yacte 1 — M.: [Ipoda, 2019 rog.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHuTa
1t yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

5. O.C.TI'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3amauu Mo XUMUUA U CIIOCOOBI UX
pemenus» - M.: «llpoda», 2021ro.

6. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumum 11 ximacey», - M.: Dk3ameH,
2019r.

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
MHTEPHET

https://myschool.edu.ru/

https://sferum.ru/?p=dashboard schoolld=203803306

https://resh.edu.ru/

http://www.chemnet.ru I'azeta « Xumus» 1 caliT 151 yauTens «5 uay Ha ypoK XUMUK
http://him.1september.ru Enqunas komtekmus L{OP: TIpeameTrnas kommekmus « XuMus
http://school-collection.edu.ru/collection/chemistryEctecTBenHo-HaydHBIC
sKcriepuMeHThl: xuMust. Komnekmus Poccuiickoro o61meodpazoBaTenbHOr0 mopraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Beepoccuiickast omMiuaia nikOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranudeckass XUMHs: DJIEKTPOHHBIA y4E€OHUK JUIS CpEAHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: AJIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS

http://www.chemistry.ru JlucrtaHurionHas OJINMITHAJA 1o XUMUHU:
TEJIEKOMM YHUKAITMOHHBIA 00pa30BaTEIbHBIN MTPOSKT
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