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YposeHs ofpasosains (knacc) — cpennee obtee obpazosanne (10-11 knacchi)

Komiuectso 4yacoB - 68

Yuurens Hecrepkos BraguMup AJexceeBHY

I[Iporpamma paspaboTaHa Ha OCHOBE ABTOPCKOMH Tporpammbl 1o XuMHH mis 10-11
wiaccop obmeobpasoparensHEx yapexienuii Adanaceera M. H. Xuamus. [puMephbie
paboase nporpammsl [peamerHas mueuaA yuebuuxoe I'. .E. Pynsutuca, @. T
®ensamana. 10—11 xnacesi : yuel. mocobue nns obmeobpaszosar. oOpraHW3anii :
Gasossiii yposeHs / M. H. Adanackesa. — 4-¢ usg. M. ! [Ipoceemenue, 2021. — 48 c.



Padouyas nporpamma k YMK aBtopos I'.E.Pyn3utruca, ®.I''®eabamana 10-11 kiaaccsl (ba3oBblii ypoBeHb)
HOACHUTEJBbHAA3SAIIUCKA
JlanHas pabouyasi mporpaMMa peajiu3yercs B yueOHUKax i 00Ieo0pa3oBarebHbIX opranu3anuii aBTopoB I'. E. Pynsutuca, ®. I'. ®enpamana «Xumus. 10
Kiace» U «Xumus. 11 kmacey.
PaGoyas nmporpamma 1o XuMuu COCTaBJIeHA HA OCHOBE:
o DyHIaMEHTAIBHOTO S/Apa 00IIero 0Opa3oBaHUS;
e dezepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO  CTaHAApTa CpegHero oouiero oOpa3oBaHMs;
e [IporpaMMsbl pa3BUTHS YHUBEPCAIbHBIX YUEOHBIX NEHCTBUIA;
e [IporpamMmmel 1yXOBHO-HPaBCTBEHHOI'O Pa3BUTHS U BOCIIUTAHUS JIMYHOCTH.

COJAEP KAHUEYYEBHOI'O IPEIMETA
10 kaace

Teopust XMMHYECKOI0 CTPOCHUSI OPraHu4ecKkux coequHennii. Ilpupoaa xuMuyeckux cBsizei

Oprannueckue Bemectsa. Opranndeckas XuMus. CTAHOBJIIEHHE OPraHUYECKONW XMMHH KaK HayKd. Teopuss XUMHUECKOrO CTPOEHUS BELIECTB. YTJIE€pPOIHBIN
ckenet. U3omepus. M3omepsl.

CocrosiHuE 3JIEKTPOHOB B aToMe. DHEPreTMUECKUe YpOBHU U MOAYPOBHHU. DJIEKTPOHHBIE OpOMTaIU. DJIEKTPOHBI M /j-37eKTpoHbl. CIHH 3JIEKTpOHA.
CrnapeHHbIE AJIEKTPOHBI. DJEKTpOHHAs KoH(urypamnus. I'padudeckne 37meKTpoHHBIE (GOPMYIIBL. DJIEKTPOHHAS MPUPOIAa XUMHUECKUX CBSI3€H, M-CBSI3b U G-CBS3b.
MeTton BalIcHTHBIX CBSA3EH.

Krnaccugukamus opraHndeckux coenHeHnid. @yHKIMOHANbHAS TpyIIa.

YriaeBogopoabl

[TpenenbHble  yrieBomopoasl (ankanbl). Bo30yxaéHHOe cocTosiHME aToMma Yriepoja.

['n6puan3anusaToOMHBIXOpOUTATIEH. DJIEKTPOHHOSUIIPOCTPAHCTBEHHOECTPOCHUEATKAHOB.

I'omomnoru. I'omonoruueckas pasHocTs. ['omonornueckuii psaa. MexxayHapoaHas HOMEHKJIATypa OpraHMYeCKUX BellecTs. M3omepust yriaepoaHoro cKenera.

Mertan. [lonyuenue, puszndyeckue 1 XuMUYECKUe CBOMCTBA MeTaHa. Peakuuu 3ameneHus (rajJjoreHupoBaHue), N1ErUAPUPOBAHUS U U30MEpU3alMi aJKAHOB.
Hennsie peakiun. CBoOOHBIE pajnKalibl. ['aloreHonpon3BOIHbIE AJIKAHOB.

Kpatnsle cBsa3u. HenpenenbHble yrieBopoponabl. AnkeHsl. CTpoeHHE MOJIEKYJ, FTOMOJIOrHs, HOMEHKJIaTypa 1 u3omepus. ['ubpuauszanus. ITeH (3 TUIIEH).
N3omepus nonoxxkeHus 1BoMHOM cBs3U. [IpocTpaHcTBeHHAs H30M epust (CTEpeorn30Mepus).

[TonyueHnue U XMMHUYECKHE CBOMCTBA AJIKEHOB. Peakuuu npucoeauHeHus (TMApUPOBAaHUE, TAOT€HUPOBAHUE, TMpAaTallis),0KUCIEHUS U M1OJUMEpPU3aluU
ankeHoB .JIpaBuno MapkoBHHKOBa. BeICOKOMOJIEKYISIpHBIE cOeNMHEHM. KaueCcTBEHHbIE peaKIuy Ha IBOWHYIO CBS3b.

Anxanvensl (AMEHOBBIE yriaeBojgoponbl). M3omepus u HomeHkiarypa. JusuHuin (O6yraauen- 1,3). Mzompen (2-metmnOyrtaguen-1,3). ConpspkEHHbIC
nBoOiHbIE cBsI3U. [lonydeHne u XuMuyeckre CBOMCTBa ajnkaaueHoB. Peakiuu npucoennHeHus (raJoreHupoBaHus) U MOJUMEpHU3aIii ajlkaJieHOB.

AnkuHbl. AnieTuieH (3TUH) U ero romoisioru. M3omepust 1 HoMeHkiIatypa. MexkiiaccoBas U3oMepus, Sp-rTuOpuan3anus. XUMHUUYECKHE CBOMCTBA alKHUHOB.
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Peakuuu npucoequHeHus, OKUCIEHUS U MOJIUMEPU3ALINU AJIKUHOB.

Apensl (apoMaTHUECKHE YriIeBO10pobl). M3omepus n Homenknatypa. benszoin. bensonsnoe konbiio. Tomyon. M3oMepus 3amecTuTeNnei.

XuMHuuecKkre CBOWCTBa OCH30Jla W €ro TroMoioroB. Peakuuu 3amenieHusi (rajJoreHUpPOBAHHE, HUTPOBAHWE), OKHUCJICHHS W TPUCOCAMHEHHS] apEeHOB.
[Tectumuasl. ['eHeTHUECKAs CBSI3b APEHOB C IPYTUMH YTIIEBOJOPOIAMH.

[IpuponHbie HCTOUHUKH yTieBonopoaoB. [Ipuponusriii ra3z. Hedts. [TonyTHbie HedTsHbIe ra3bl. KameHHBIH yTomTb.

[Tepepabotka HedTu. [leperonka Hedru. Pexktudukannonnas kononna. bensun. Jlurpou.

Kepocun. Kpexkunr vedrenpoaykros. TepMuueckuil 1 KataauTHUeCKUi KpekuHru. [Tuponms.

Kucnopoaconepxkamme opranudeckue coeauHeHus. Kucinoponconepxkamuye opraHuuyeckue coefiuHeHus. (OJHOaTOMHBIE MpENelbHbIE CIUPTHI.
@OyHKLUMOHANbHASA Ipynna cuuproB. M3oMepus U HOMEHKIAaTypa CIUPTOB. MeTaHoa (METHJIOBBIN CHUPT). DTaHOI (3TUJIOBBIM criupT). [lepBUYHBIN, BTOPUUHBIA U
TPETUYHBIN aTOMBI yriepona. BogoponHas cBsi3b.

[TonyueHue u XxuMHUECKHe cBOMHCTBA cnupToB. CiupToBoe OpokeHune. GepMeHTHI.

Bonopoansie cBs3u. ®U3M0I0rH4eCKOE AEHCTBUE METAHOJIA U 3TaHOJIA. AJIKOT'OJIU3M.

MHoroaToMHble CHOUPTBHL. DTUJIEHIVIMKOJb. ['nmuuepuH. XuMHYECKHE CBOWCTBA IPEAENbHBIX MHOI'OAaTOMHBIX cnupToB. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIIUPTHI.

®denosnbl. ApoMaTHYECKUe CIUPTHL. XUMUYEcKe cBoicTBa denona. KauecTBennas peakius Ha QeHOI.

KapOonunbubie coenunenus. KapoonunbHas rpymnmna. Anpaeruatas rpymnmna. Ajlbaerusl.

Kertonbl. U3oMepus 1 HOMEHKIATypa.

[Tony4yenue u XUMHYECKHE CBOMCTBA aJIbIETUI0B. Peakinyu OKHCIIEHNs U IPUCOCIUHEHNS allberuaoB. KauecTBeHHbIE peaKIIMK Ha allbJerU/Ibl.

Kap6onoBreie kucnotel. KapOokcunpHas rpymnma (kapOokcorpymnma). M3omepuss © HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE MpeAeIbHbIE
KapOOHOBbBIE KUCIOTHL. [lomyueHrne oJJHOOCHOBHBIX MpeNeIbHbIX KapOOHOBBIX KHCIOT. XMMHUECKHE CBOMCTBA OJHOOCHOBHBIX IMpPENEIbHBIX KapOOHOB bIX KHCIIOT.
MypaBbrHas KHCI0Ta. YKCYCHasi KUCI0Ta. ALIETaThI.

Crnoxusie >¢upsl. Homenknarypa. [Tonydenne, XuMuieckrne CBOWCTBA CIIOKHBIX H(DUPOB.

Peaxmust arepudukanyu. L{enounoit runponus caoxHoro 3¢pupa(oMbIICHUE).

Kupsl. TBEpabIE )KUPBL, XKUAKHE KUPbl. CHHTETHYECKHE MOIOIINE CPEICTBA.

VYrnesoasl.Monocaxapubl.l moko3a. @pykroza.Onurocaxapubl. lucaxapuapl.Caxapo3sa.

[Tomcaxapunbl. Kpaxman. ['mukoren. Peaknus nonu konaeHcanuu. KauectBennas peakius Ha kpaxmai. Llemmonoza. Auernnnenionosa. Knaccudukanus
BOJIOKOH.

A3oTcoaep:kalue OpraHunyecKue coeJMHeHUs

A3zoTrcoaepxalnue OpraHu4ecKue COeAMHEHNs. AMUHBI. AMUHOTpyIna. AHWINH.

[Tomyyenue 1 XuMHUYECKHE CBOMCTBA aHUJIMHA.

AmMuHOKHCIIOTHL. M30Mepus u HoOMeHKIaTypa. bunosnspubiit noH. [lentuanas
(amupgnas) rpynmna. [lentunnas (amuaHas) cBA3b. XMMUYECKUE CBOMCTBa aMUHOKHUCIOT. [lentuasl. [lomunentuast. I'mumus.

benku. Ctpykrypa OenxoBoi MOJEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETHYHAsI, YETBEPTHYHAs). XUMHUECKHUE CBOCcTBA OenkoB. JleHaTypanus U THAPOIU3
OenkoB. L[BeTHBIC peakuy Ha OEJIKH.



Azotconepxainue rereporukindaeckue coenuuenus. [lupuaun. [uppon. [upumuaus.
IIypuH. A30THCTBIE OCHOBAHHS.
Hyxnennossie kucnotel. Hykneoruasl. KoMmmnieMeHTapHbIE a30TUCTBIE OCHOBAaHMS. XUMUS U 310pOBbE denloBeKka. PapMaKkoaornyeckast XuMus.
XuMus noJIMMepoB
[Homumepsl. Ctenenpb noaumepuszanuu. Monomep. CTpykTypHoe 3BeHO. Tepmoractuunbie nonuMepsl. Ctepeoperyisipabie moaumepsl. [lonmstumne.

[Momunponunen. [Tomurerpadropstunen. TepmopeakTHBHBIC nonmumepsl.  DeHonodopmanpaeruaabie  cMmoinbl. [Imactmaccsr.
@enomnactel. AmuHomnactel. [leHommactel. Ilpuponueni kayuyk. Pesuna. D6onut. CHHTETHUECKHE
Kay49yKH.

Cunrtetnueckue BojaokHa. Kanpon. JlaBcaH.

1llkmaacc
TeopeTnyeckue 0CHOBBI XUMHUM
Baxneimme XuMUYECKUE MOHATUS U 3aKOHbl. XUMUYECKHI 371€EMEHT. ATOMHBII HOMED.
Maccogoe uncno. Hyknuasl .Pagnonykimasl M30TombL.
3aK0H COXpaHEHHS MaCChl BEIIECTB. 3aKOH COXpaHEHHUS U IIpeBpalleHus dHepruu. Jlep ekt Macchl.

[lepuoanueckuii 3aKoH. DneKTpoHHas KoHurypamus. ['padpudeckas snektponHas dopmyna. Pacnpenenenue 31eKTPOHOB B aTOMaxX 3JIEMEHTOB MaJblX U
OONbIIMX MEPHONOB, S-, p-, O- U f- snementsl. JlaHTaHOMIBI. AKTHHOWABL. VCKYCCTBEHHO INOJy4YEHHBIE JJIEMEHTHI. BaneHTHOCTh. BasieHTHBIE BO3MOXXHOCTH
aToMOB. BogoponHblie coennHeHusl.

Crtpoenue BemiectBa. MoHHasicBs3b. KoBasieHTHas (mosiipHass W HEMOJSpHAs) CBA3b. OJEKTpOHHas Qopmyna. MeTanauueckas CBS3b.

BonoponHast cBsi3b.

['uGpuau3anyst aTOMHBIX OpOUTAalIeH.

Kpucramisl: aToMHbIe, MOJIEKYJSIpHBIC, HOHHbBIC, MeTaJuTMueckue. DneMenTapHas sueiika. [Tomumopdusm. Ilommmopdubsie Moandukanuu. AJIOTpOnus.

N3omepus. ['omonorus.

XVMHYECKHUI CUHTES.
Xumnueckue peakunuu. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE peaklnu. Peaknun
pa3JIoKEHUs, COCIMHEHNUs, 3aMelleHHs, oOMeHa. DK30TepMUUecKue M 3HAoTepMHuueckue peakiuu. OOpaTuMbele U HeoOpaTtumble peakuuu. TensoBoil 3ddekt
peakuuu. 3akoH I'ecca. Tepmoxumuueckue ypaBHeHus. Tennora odpazoBanus. TemnoTa cropanus.
CKOpOCTh XMMMYECKOU peaKuu. AKTUBUPOBAHHBIN KOMILJIEKC. 3aKOH JEHCTBYIOIIUX MACC.
Kunernueckoe ypaBHEHUE PEaKIIUHU.

Karanmus. Karanuzarop. Iuru6utop. ['oMOreHHblil U rereporeHHbli KaTaius.
Karanutnueckue peakiuu.

Xummnueckoe papHoBecue. [Ipunnumn Jle- [latense.

PactBopsl. JucnepcHbie cuctemsbl. PactBoprel. ['pyboaucriepcHbie cHCTeMBI(CYCIIeH3UN U AMYIIbcuH ). Kommonaaeie pacTBOpsI (30711). ASPO30JIH.

Crioco06bI BhIpayKeHHsI KOHIIEHTPAIMK pacTBOPOB. MossipHast KOHIIEHTpaIus (MOJISIPHOCTD).



DNEKTPONUTHI. DIEKTpoMTUYecKas nucconuanus. Crenens auccounanuu. Koncranra qucconuanuu. Bogopoansiii mokaszarens. Peakiiuu noHHOro oOMeHa.
I'maposm3 opraHn4eckux BemecTs. [ uapoaus conen.
DJIEKTPOXUMHYECKUE PEAKLMH. ['albBAaHUUECKUI FJIEMEHT. DJIEKTPOAbI. AHOI.
Katon. Akkymynsitop. TOMIMBHBIA 3JIEMEHT. DIEKTPOXUMHUSL.
PancrannapTHbIX2€KTpOAHBIXTTOTEHIIMATOB.CTaHAapTHBISY ClTOBUS.CTaHIapTHBIN BOJOPOIHBIN 3JEKTPOA.
Kopposus metaninos. Xumudeckas ¥ 2J1EKTPOXUMUYECKasT KOPPO3UsL. DIIEKTPOIIN3. DJIEKTPOJIN3 BOAHBIX PACTBOPOB. DIJIEKTPOJIU3 PACIIJIABOB.
Heoprannyeckass xumust
Mertamibl. CriocoObl nosydyeHus: MeTasuioB. JIErkue u Tsokénble MeTauibl. JlerkoniaBkue W TYromlaBKMEe MeTayuibl. MeTtajanndeckue 3neMeHTsl A- u b-
rpynn. Mens. Husak. Tutan. Xpom. Kenezo. Hukens. [TnaTuna,
CmnaBsl. Jlerupyromme nodasku. Y€pHeie metasuibl. [{BeTHbie MeTamuibl. UyryH, CTaus.
JlernpoBaHHBIE CTAJIN.
Oxcubl ¥ THAPOKCHIBI METAILIOB.
Hewmeramnsl. [Ipocteie BenectBa—HeMeTabl. Yriepoa. Kpemunii. Azot. @ocdop.
Kucnopon. Cepa. @rop. Xinop.
Kucnorusie okcunbl. Kucnoponcoaepskaiue kuciotel. CepHasi KuciaoTa. A30THas Kuciaora. BogoponHubie coelMHEHNs] HEMETAIIOB.
['enernueckas CBA3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB.
XuMus U )KM3Hb
XUMHYECKasi IPOMBIIUIEHHOCTb. XUMUYECKasi TEXHOJIOTHSL.
XUMHKO-TEXHOJIOTUYECKUE TMPUHLMINBI MPOMBIIUIEHHOTO TOJyd4eHHs MerauioB. YépHas wmertamnyprus. I[IpomsBonctBo uyryHa. JloMeHHas Ieus.
Arnomepanus. [IpousBoacrso cranu. Kucnopoansiii kouBeprep. be3oTxo1H0e mpou3BoICTBO.
Xumus B 0biTy. [IponykTel nutanus. beitoBas xumus. OTaenodnble MaTepuaibl. JIekapcTBEHHbIE penapaThl. JKOJIOrM4ecKUii MOHUTOpHUHT . [IpenensHo
JIOITY CTUMBI€ KOHILICHTPALU K.

IINTAHUPYEMBIEPE3YJ/IbTATBIOBYUYEHU A

B pesynbTaTe nzydeHus yaeOHOro npeaMera « XuMus» Ha ypPOBHE CPEIHEro o01ero oopazoBaHus Ha 6a30BOM YPOBHE BBIITYCKHUK HAYIHTCS:

— pPacKpbIBaTh HA IPUMEpaxX poJib XUMUU B (JOPMUPOBAHUU COBPEMEHHON HAYYHOW KaPTUHBI MUPA U B IPAKTUYECKON AESTEIbHOCTU YEJIOBEKA;

— JIEMOHCTPUPOBATh HAa MIPUMEPaX B3aUMOCBSI3b MEXKIY XUMHUEH U APYTUMU €CTECTBEHHBIMU HAayKaMu;

— pacKpbIBATHHANPUMEPAXIIOIOKEHUATEOPUNXUMHUYECKOr ocTpoeHUsIA. M. byTiiepoBa;

— TOHMMaTh (PU3MYECKUN CMbICT mepuonnueckoro 3akona J[.M.MeHneneeBa u Ha ero OCHOBE OOBSCHATH 3aBHCUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT AIEKTPOHHOT'O CTPOCHHS aTOMOB;

— OOBSACHATH MPUYUHBI MHOT'000Pa3usl BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUN 00 UX COCTaBE U CTPOCHHH;

— TPUMEHSTh TMpaBWIa CHCTEMATHYCCKON MEXKIyHApPOAHOWM HOMEHKJIATYpbl KaK CpEACTBA pa3IMueHUs] W UIACHTH(HUKAIMKW BEHIECTB IO HMX COCTAaBY H
CTPOCHHUIO;
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— COCTaBJIATb MOJIEKYJISIDHBIE M CTPYKTYypHBIE (POPMYJIbI OPraHUYECKHX BEIIECTB KaK HOCUTENeHd MH(OpPMAlUU O CTPOSHHM BEIIECTBA, €r0 CBOMCTBaX U
IPUHAJJIEKHOCTH K ONpeAeNEHHOMY KIacCy COEAUHEHUH;

— XapaKTepu30BaTh OPraHMYECKHE BEILECTBA IO COCTaBYy, CTPOCHMIO M CBOWCTBAM, YCTaHABIMBATh IPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXAY IaHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;

— TMPUBOJIUTH MPUMEPHl XUMHUUYECKUX PEaKIMi, pacKpbhIBAIOLIMX XapaKTEpPHbIE CBOMCTBA TUIMUYHBIX NMPEACTABUTENCH KIACCOB OPraHMYECKUX BEIIECTB, C
LEJNBI0 UX UIeHTU(GHUKAUU 1 00bSICHEHUS 00J1aCTH TPUMEH CHUS;

— MPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKAHHWS XUMHUYECKHMX pPEAKIMH Ha OCHOBE 3HAHMHW O TUIAX XMMHUYECKOW CBS3M B MOJIEKYJlaX pPEareHTOB U HX
PEaKIIMOHHOM CIIOCOOHOCTH;

— HCIMOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XUMUYECKMX CBOMCTBAX BEILECTB I UX 0€30MaCHOI0 MPUMEHEHUS B IPAKTUUYECKOMN J1eATEIbHO CTH;

— MPUBOJIUTH IPUMEPBl MPAKTHUECKOIO HCIOIb30BaHUS IPOAYKTOB IEpepabOTKM HEPTH U IMPUPOIHOIO TIa3a, BBHICOKOMOJEKYJSIPHBIX COEIMHEHUN
(oNMMATHIIEHA, CHHTETUYECKOI0 KayuyKa, alleTaTHOTO BOJIOKHA);

— IPOBOJUTH OMBITHI MO0 PACHO3HABAHUIO OPraHUYECKUX BELIECTB (TJMIIEPUHA, YKCYCHON KHCIIOThI, HEMpPEAEIbHbIX KHUPOB, INIIOKO3bl, Kpaxmaia, 0€JKOB) B
COCTaBE MUIIIEBIX MPOTYKTOB U KOCMETUYECKUX CPEJCTB;

— BJIQJICTh [IpaBUJIAMHU U IpuéMaMu Oe30macHoi paboThl ¢ XUMUYECKUMHU BEIIECTBAMU U JIAOOPATOPHBIM 000pYyI0BaHUEM;

— yCTaHaBJIMBATh 3aBHCUMOCTb CKOPOCTU XMMHYECKOM PEaKLIUU M CMEUICHHUS XUMHUYECKOrO PaBHOBECHS OT PA3IMUYHBIX (DAKTOPOB C LIEIBIO OMpENes eHUS
ONTUMAJIbHBIX YCIIOBHM MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB;

— MPUBOJAUTH IPUMEPHI THIPOJIN3a COJIEH B OBCEIHEBHOM KU3HU YEJIOBEKA;

— TMPUBOJIUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI B IPUPOJIE, TPOU3BOCTBEHHBIX MPOIIECcCaX U KHU3HEASSITEIbHOCTH OPraHU3MOB;

— MPUBOIUTH IPUMEPBI XMMUUECKUX PEAKLU, PAaCKPhIBAIOIIMX OOIIME XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIIOB;

— TMPOBOJUTH Pacu€Thl HA HaXOXKACHHE MOJIEKYJISIPHOM (pOpMyJIBl yriaeBoAopo/a Mo MpoJyKTaM CTOpaHUs U MO €ro OTHOCUTEIbHOM MIOTHOCTH U MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB;

— BJIAJCTh [IpaBUJIAMU O€30MaCHOT0 OOPAIEHHS C €KUM, TOPIOUYNMHU U TOKCUUHBIMU BEIIECTBAMHU, CPEACTBAMHU OBITOBOI XUMUU;

— OCYILECTBJIATh MMOMCK XUMHUYECKOH MH(POPMALIMH 110 HA3BaHUAM, UACHTU(UKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BEIECTB;

— KPHUTUYECKHM OLICHMBATh M MHTEPIPETUPOBATh XUMHUYECKYI0O MH(OPMAILMIO, COJAEPKAILYIOCS B COOOLICHUSAX CPEICTB MAaccOBOM MH(OpMaLuu, pecypcax
WHTepHeTa, Hay4yHO- MOMYJISPHBIX CTAThsIX, CTOUKU 3pEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B LIEJISX

BBISIBJIEHUS OIIMOOYHBIX CYXAEHUN U (hOopMUpOBaHUs COOCTBEHHOI MO3ULINY;
— MPENCTaBIATh MMYTH PELICHUs IJI00aJIbHBIX MPoOJieM, CTOSIIMX MEpPe] YEIOBEYECTBOM (IKOJOTMUYECKUX, SHEPreTUUYECKUX, ChIPhEBBIX), U POJb XUMUU B
pELIEHUH 3TUX IPOOIIEM.
Buinyckuux noayuum 603M0NCHOCMb HAYYUMBCA!

— WUIIOCTPUPOBATH NIPUMEPAMU CTAHOBJICHUEC U 3BOJIFOIIHUIO OpFaHI/I‘IGCKOﬁ XUMHH KaK HAYKW Ha pa3jIMYHbIX HCTOPUUCCKUX dTallax ee Pa3BUTHUA,

— HCIOJIB30BaTh MCTO/AbI HAYUYHOI'O IMTO3HAHHS ITPU BBIITOJTHCHHUU ITPOCKTOB 1 yqe6H0- HCCIICO0BATC/IbCKUX 3ada4 IO U3YUCHUTO CBOﬁCTB, CII0CO0O0B MMOJIYUYCHUA
1 pacriO3HaBaHHA OPraHUYCCKUX BCUICCTB,



— OOBACHATH NMPUPOIY U CIIOCOOBI 00pa30BaHMSI XMMHUYECKON CBSI3U: KOBAJIEHTHOM (IIOJIAPHOW, HEMOJIAPHON), HOHHON, METaNInYeCKOl, BOJOPOIHON — ¢
LEJIBIO ONPEEICHNs XMMUUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBATb TCHCTUYCCKYIO CBA3b MCKAY KJIaCCaMU OpPraHUYCCKHUX BCHICCTB MJIs 000CHOBaHHUS HpHHHHHHaHBHOﬁ BO3MOXHOCTU IIOJIYUCHHA
OpraHu4€CKuX COG,Z[I/IHGHI/II\/JI 3aJIaHHOI'O COCTaBa U CTPOCHMUA,

— YCTaHABJIMBATh B3aMMOCBS3H MEXAY (haKTaMU M TeOpuel, MPUINHON M CIEJCTBUEM NpPU aHAIM3e MPOOJIEMHBIX CUTyalluid U 0OOCHOBAaHUH MPUHUM a€MbIX
pELIEHUA Ha OCHOBE XUMUYECKUX 3HAHUM.



TemaTuyeckoe IIAHUPOBAHUE C YKA3aHHEM OCHOBHBIX BHI0B Y4eOHOM AesiTeJJbHOCTH o0y4arommxcs 10
KJacc (1 yac B Hegento, 3449acoB B 1oj)

Tembl, BXoasiuue B COAepKaHNe OcHoBHOE coiepKaHue 110 TeMaM Kou- XapaKkTepucTHKa OCHOBHBIX OcHoBHBIE
npeamMmera BO BHUIOB AeATEJIBHOCTH HanpasJIeHUd
1acoB y4eHHKA BOCIHUTATEIbHOI
(Ha ypoBHe y4eOHbIX AeATeJbHOCTH
JaeiicTBUI)
1.TEOPUSA XUMHUYECKOI'O CTPOEHUSA OPTAHUYECKHUX COEJIUHEHUM.
MPUPOJJA XUMHUUYECKHUX CBS3EM (3 u)
Opranunueckast xumusi. XUMHYECKOE 1. Tlpemmer opraHudeckod xumum. Teopust | 3 OOBACHATD, nouemy | LlenHocTn  Hay4HOro
ctpoeHue. Teopus  XMMHUYECKOTO | XMMHUYECKOrO CTPOCHMS OPTaHMYECKHUX BEIECTB. OpPraHUYECKYIO XUMHUIO | TIO3HAHUS, TPYJIOBOE
cTpoeHUs: BemecTB. Yriuepomublii | 2. CoCTOSHHE  DIIGKTPOHOB B aToMe. BBIICIUIM B OTACIIBbHBIN
CKEJIET. H3omepust. N3omepbl. | DneKTpOHHAs NpPUPONAa XUMHUYECKUX CBA3€ B pa3zen XuMuu.
DHepreTu4ecKre ypoBHU U NOAYPOBHU.| OPraHUYECKUX COEINHEHUSX. [Tepeuncnare OCHOBHBIE

DeKTPOHHBIE OPOUTAIH. S- HIEKTPOHBI
U p-31eKTpoHbl. CIIMH 3JI€KTpOHA.
CniapeHHBbI€ 3JIEKTPOHBI. DJIEKTPOHHAS
KoHurypamus. ['padpuueckue
AIIEKTPOHHBIE (POPMYJIBI. TT-CBA3b, G-
CBA3b. METOX BAaJICHTHBIX  CBS3EH.
@DyHKIMOHAIbHAS IPyIIa

3. Kimaccudukanus opraHM4ecKux COSAMHEHHUH.
JdemoncTtpauuu.  OOpasimpl  OPraHUYECKUX
BEIICCTB W MaTeprayioB. MoJenu MOJIEKYJ
OpPraHWYEeCKUX BEIICCTB

MPEINOCHUIKM BOSHUKHOBEHUS
TEOPUU XUMHYECKOT' O
crpoenus. Paznnuate Tpu
OCHOBHBIX THUIIA YTJIEPOIHOTO
CKeJIeTa: Pa3BETBJIEHHBINM,
HEPa3BETBJICHHBIN u
[UKJINYECKUIL.

Onpenenats HaIUYME aTOMOB
yriepoja, BOIOpoAa U XJiopa
B OPraHUYECKUX BEUIECTBAX.
Pa3znnuath MOHATHS
«AIEKTPOHHASI 000JI0YKaNU
«QIEKTPOHHAsI OPOUTAIbY
N300paxatb  3/E€KTPOHHBIE
KOH(HUTyparuu aTOMOB
anemMeHToB  l-ro wu  2-ro
NEepUOIOB c MOMOUIbIO
ANIEKTPOHHBIX  I'paUUECKUX
DNEKTPOHHBIX (POPMYIL




OOBSACHATD MEXaHU3M
o0pa3oBaHMsi U OCOOEHHOCTH
- U G-CBA3EH.

Onpenensits

MIPUHAIISKHOCTh
Opranuyeckoro BellecTBa K
TOMY WJTH HHOMY

KJIacCy  II0  CTPYKTYpPHOH
bopmye
2.YIJIEBOJOPOAbI(94)
2.1.I1peneabHbIe YIieBOAOPOAbI—AaTKaHbI (24)

[IpenenbHble yraeBonopoabl | 4.21eKTpOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE 2 OOBsACHATD IlenHocT  HaAy4HOrO
(anmkanbl).Bo30yxxaéHHOE cocTOsHNE AnkanoB ['oMoiioru u u30Mepbl aJIKAHOB. MIPOCTPAaHCTBEHHOE CTPOEHUE MO3HAHUs, TPYIOBOE
atoma yrnepona. [ubOpummzamus | 5. Meran — mpocTedmuii mpencTaBUTENb MOJIEKYJI aJIKaHOB Ha OCHOBE IPaKJaHCKOE
aTOMHBIX  opOuTaneid. ['OMOJOru. | alKaHOB. Mpe/CTaBICHU N 0
I'omonorunueckas pasHocth. | JleMoHcTpauuu. OTHOIIEHHE  QJIKAHOB K rUOpUAN3AIIT opburarneit
I"'omonoruueckuii pAn. | KAciIoTaM, LIeno4YaM, pacTBOpY EpMaHraHaTa Atoma yriepoza.
MexyHaponHas HoMeHKIaTypa | Kamus u OpomHoit Boze. N3roraBnuBaTh MOJEIU
OpraHUYECKUX BellecTs. M3omepus JlabopatopHsbliii onbIT. M3roToBienne mozaenei MOJIEKYJI aJIKaHOB,
yriepogHoro  ckemera.  Peakuum | Monekyn yriaeBogoponoB PYKOBOJCTBYSICh Teopuen
3aMeIICHUS (ramoreHHpOBaHUE), XUMHUYECKOT O CTpOEHUSA
JETUIPUPOBAHHS, M30MepHu3alun Oprannyeckux BEIIECTB.
aJIKaHOB. Lenneie peakuuu. Otnuyath TOMOJIOTH oT
CBoboaHbie paauKaibl, H30MEPOB.
["anoreHonpon3BOIHbIE AJTKAHOB HaspiBaTth aJIKaHbI o

MEXTyHapOJHON

HOMEHKJIATYpE.

CocraBiATh YpaBHEHUS

XUMUYECKUX peakui,

XapaKTepU3yIOIINX

XUMHYECKUE CBOMCTBA

Mertana 1 €ro roMoJI0roB.
Pemats pacu€rHble 3aaun Ha

BBIBO/JI (bopmy bl




‘ OpraHn4eckoro BeliecTBa

2.2.HenpeaeabHble YIiIeBOAOPOAbI (AJKEHbI, AJTKAIMEHbI U AJKUHbI)(44)

Kpatnele cBsa3u.  HenpenenbHble
YIJIEBOIOPOJIBL. AJKeHsl. Sp?-
rubpunuzamys.  OteH  (9THIICH).
MN3oMepusi  TIONOKEHUsT  JIBOMHOM
cBsi3u. [IpocTpaHcTBEHHAsT U30MEPHsI
(crepeonzomepus).

Peakuun IPUCOEINHEHNUS
(ruppupoBaHUe, TaJOr€HUPOBAHHE,
TUpaTaIws), OKUCIICHUS u
MOJIMMEPHU3ALIUN AJIKCHOB.

BbIcOKOMOIIEKYIISIPHBIE COETUHEHMUSL.
KauecTBeHHbBIE peaklMU Ha JBOIHYIO
CBSI3b.

AJkaaueHbl(IMEeHOBbBIE YTIIEBOI0-
poabl). JluBuuun (Oyramuen-1,3).
Nzonpen  (2-mermnOyranuen-1,3).
Conpsik€HHbIE  JIBOMHBIE  CBSI3H.
Peaxuun MIPUCOCIUHEHUS
(rajmoreHpoBaHUS) u
MOJIMMEPHU3aIuU aTKaIUCHOB.
Auermnen (3TuH). MexkiaccoBas
U30MEpHs. Sp-rubpuan3anus
3JIEKTPOHHBIX opOuTaned. Peakiuu
IIPUCOETUHEHUS], OKHUCIIEHUSI U
MOJIMMEPU3ALNHU aJKUHOB

6. HenpenenbHbie YriaeBOAOPOABL. AJIKEHBI:
CtpoeHne MOJIeKy1, TOMOJIOTHUSI K U30MEPHSI.
[Tonyuenue, cBOMCTBa MU TPUMEHEHUE AJIKEHOB.
7. Ilpakmuueckan paooma 1 «llomyuenue
DTHUJIEHA U OTIBITHI C HUMY.

8. AIKaJaueHsl.

9.AueTusneH u ero roMoJIory.

JemoHcTpanuu. Moaenu MoJIeKysl TOMOJIOTOB U
n3omMepos. [losryuenue areTuiieHa KapOuIHBIM
cnocoboMm. BzaumopeiictBue  ameruieHa C
PactBOpoM mepmanranara kayius u OpOMHOM
Bojon. ['openme aneruneHa. PaznmoxeHue
Kaydyka TpM HarpeBaHUM M  HUCIbITAHHE
NPOAYKTOB  pa3jioXeHUs.  3HAKOMCTBO €
o0Opa3iaMu KayuyyKoB

4

OOBIACHATE
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI 3TUIICHA HA OCHOBE
MPEACTAaBICHUI 0
TUOpUAN3AITIT aTOMHBIX
opbuTanei yriepoaa.
N3o6paxats CTPYKTYpHBIE
dbopMyJIBI  AJKEHOB M HX
M30MEPOB, HA3BIBATh AJKEHBI
o MEXyHapPOIHON
HOMEHKJIAType,  COCTaBJIATH
(GbopMyJIBI  AJKEHOB TIO WX
Ha3BaHUSIM.
CocTraBisaTh
XUMHYCCKHX
XapaKTEePU3YIOLIUX
XUMUYECKUE
aJIKCHOB.
ITory4aTs 3THIICH.
Jloka3piBaTh  HENpeneabHbII
Xapakrtep JTHUIICHA c
IMOMOIIBIO0 KaUYeCTBEHHOU
peaKkiMy Ha KpaTHBIE CBA3H.

ypaBHEHHUS
peakui,

CBOMCTBA

CocraBisTh ypaBHEHHS
XUMHYECKUX peaKIuii,
XapaKTePU3YIOTIUX
HETpeAebHbIN XapakTep
aJIKaJIMEHOB.

OOBsICHATD SP-
TUOPHUIIN3AIIIO u

IIPOCTPAaHCTBEHHOE CTPOEHUE

MOJIEKYJIbI

Lennoctn
MMO3HAHHS,
ACTETHUYECKOE,

JKOJIOTHYECKOE

Hay4HOr' O
TPYAOBOE,
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allCTUJICHA, Ha3bIBaTh

TOMOJIOTH  ameTHJICHa  II0
MEXTYHAPOHON
HOMEHKJIAType,  COCTaBIISThH
ypaBHEHUS peakuui,
XapaKTEePU3YIOIIUX
XUMHUYECKHE CBOICTBA
areTuiIcHa

2.3.Apensbl (apoMaTHYecKHe yriaeBoAopoabl)(14)

ApeHnbl (apomMaTHuecKue 10.bensoi u ero romosnoru. CoiicTBa OeH30a 1 OObsicHATh 3neKkTpoHHOe U | LleHHOCTH — Hay4HOTrO
yraeBogopobl) .benson. beH3onbHOe | U €ro romosoros. [IpocTpaHcTBEHHOE CTPOEHME MO3HaHUs, TPYAOBOE,
KOJIBIIO. Tomyou. N3omepuss | JlemoHcTpanum .beH3011 Kak paCTBOPUTEIb. MOJIEKYJIbI 3CTETUYECKOE,
3aMeCTUTENEH. l'openne Oen3oma. OrTHomeHne OeH30mMa K OeH3ona. JKOJIOTMYECKOE
Peakuuu 3aMenieHuss | OpOMHOI BOJIe U PaCTBOPY MEpPMaHraHATa KaJusl. N300pakatb  CTPYKTYPHYIO
(rajmoreHupoBaHHe, HUTpoBaHue), | OKuciaeHue Toiayosna. dopmyiny  OeHzoma  IByMs
OKHCJICHUS U TPUCOEIUHEHUS CIIOCOOAMH.
apenoB. [Tectuuael. I'eneTnyueckas OOBiCHATh, KaK CBOMCTBa
CBSI3b apeHoB c JIPYTUMHU OeH3omna 00yCITOBJICHBI
YTIIEBOJIOPOJIaMH. CTPOEHUEM €I'0 MOJIEKYJIbI.

CocraBnaTh YPaBHEHUS

peaKuuii, XapaKTepU3yIOIIHUX

XUMHYECKHE CBOMCTBA

O€H30J1a U €ro TOMOJIOTOB.

2.4.IlpupoaHbie HCTOYHUKH U NepepadoTKa yrieBoaopoaos (2u4)

[Tpuponuslii ra3. Hedgts. [TonmyTHbIE 11. IlpuponHble HMCTOYHUKU YIJIEBOJOPOIOB. | 2 XapakTepus3oBaThb coctaB | llenHocTH  Hay4dHOroO
He(TsHbIE Ta3bl. KaMeHHBIH yroib. ITepepaboTka HEDTH. IIPUPOJHOIO ra3a U MONYTHBIX | MMO3HAHMS, TPYIOBOE,
[Teperonka Heptn. | 12.Kommponvnaspabomalnoremam«Teopus He(TAHBIX T'a30B. ACTETUYECKOE,
Pextudukanuonnas KOJIOHHA. | XUMHUYECKOro CTpOECHUS OpPraHUYECKUX XapakTepu3oBaTh  CIIOCOOBI | DKOJIOTHYECKOE
bensuH. JlurpouH. KepocuH. | coenuHeHuit», « YrieBoaopoas. nepepaboTku HedTH.

Kpekunr nedrenpoaykton. [Tuponus

JlaGoparopubiii  onbIT. O3HaKOMJIEHHE C
o0pasuaMu MpoayKToB HedrenepepadoTKu

OOBACHATH OTJINYKE OCH3MHA
IpSIMOH [IEPETOHKU oT
KpPEKHHT-OeH31Ha.

3. KUCJIOPOACOAEPKAIIUE OPTAHUYECKUE COEJUHEHUA (11 v)

3.1.Cnupthl u peHobI(34)
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Kucnopoaconepxaiue
OpraHUYEeCcKHe COEAVIHEHMS.
OnHOAaTOMHBIE TIpE/ieNIbHbIE CIIUPTHI.
OyHKIIMOHANbHAS TpyNnna COUPTOB.
Meranon ~ (METHJIOBBI  CIIHPT).
OtaHon (3THIIOBBIN CIIHPT).
IlepBuuHbIii, BTOPUYHBIN 5
TPETUYHBIN aTOMBI yriiepoaa.
Bonoponnas  cBa3b.  CrnuproBoe
opoxxenne .depmentol. Bonopoausie
cBs3u. DPU3MOJOTNYECKOE JEHCTBUE
3TaHoJjIA.

MHoroaToMHbIe CIIUPTHI.
OTUJIEHTTIUKOIIb. I'miuepun.
KauecTBeHHas peaknus Ha

MHOTOaTOMHBIE CIUPTHL. DEHOIIBI.
Apomarnueckue CIIUPTBI.
KauecTtBennast peakius Ha pEHOI.

13. OpHoatOoMHBIE  HIpeleibHbIE  CIIMPTHI

[Tonyuenue, XUMHUYECKHE CBOICTBA 31
MIpUMEHEHUE OJTHOATOMHBIX HpenesbHbIX
CIIMPTOB.

14. MHOroaToMHBIE CITUPTHI.

15. ®enomnbl U apoMaTHUECKUE CITUPTHL.
JlaGopaTopHble ONBITHI.

Oxucnenue 3tanosna okcugom meau(Il).
PacTBOopenue rauieprHa B BoJ€ M pPeaklus €ro
¢ rugpokcuaom wmenu (II).  Xumwmyeckue
cBolicTBa (heHoma.

N306paxats 0011110
bopmyiry OJTHOATOMHBIX
HpeIeIbHBIX CITUPTOB.

OOBACHATH oOpa3zoBaHue

BOJIOPOJHOM CBSI3U U €€
BIMSIHME Ha  (U3UYECKHe
CBOMCTBA CIIUPTOB.

CocraBasaTh CTPYKTYpHBIE
(GopMynbl  CIHPTOB M HX
U30MEPOB, HA3bIBaTh CIHUPTHI

o MEXyHapPOIHOMN
HOMEHKJIaType.
OOBACHITE 3aBUCHUMOCTH

CBOMCTB CIIUPTOB OT HAJIMYUs
(GYHKIMOHATBHON TPYIIIIbI
(-OH).

CocraBiTh YpaBHEHUS
peakluil, XapaKTepU3yHOLIUX
CBOMCTBA CIIUPTOB U

UX IPUMEHEHUE.
XapakTepus3oBaThb
¢usnonoruueckoe  JelcTBue
METaHOJIa U ITAHOJIA.

CocTaBIsITh YpaBHEHHUS
peaKuui, XapaKTePU3YIOLIUX
CBOMCTBA MHOI'0ATOMHBIX

CIIUPTOB, U IPOBOJMTH
Ka4eCTBEHHYIO pEaKIMi0 Ha
MHOT'0aTOMHBIE CITUPTHI.
OOBACHATH 3aBUCUMOCTh
CBOHCTB (peHona OT CTpOeHus
€ro  MOJICKYJIBI, B3aUMHOC
BJIMSTHHEC ATOMOB B MOJICKYJIE
Ha ipumepe (heHona.

[lenHOCT  Hay4YHOroO
MO3HaHUs, TPYIOBOE,

3CTCTHUYCCKOC,
OKOJIOTHYCCKOC
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CocraBmTh YpaBHEHUS

peakuuii, XapaKTepPHU3YIOLIUX

XUMUYECKHE CBOMCTBA

deHomna.

3.2.Anbaerujibl, KeTOHbI 1 KAPOOHOBbIE KNCJI0THI(3 4)

KapOouusnpHbie coenuuenus. | 16. KapOoHHMIIbHBIE COCTUHEHUS — aJbJACTUIBI | 3 CocTaBnsTh dopmyner | [leHHOCTH  HAy4YHOTO
Kap6onunsHas rpynna. | u  KeroHel. CBoWcTBAa W TNPUMEHEHHUE W30MEPOB M TOMOJIOTOB | MTO3HAHWs, TPYAOBOE,
AnpaerunHas rpymnmna. AJnbAEruabl. | aldbIETUIOB. aJbJIETU0B U HA3bIBaTh UX 3CTETUUYECKOE,
Keronsl. Peakuuu okucnenuss u | 17. KapOGoHoBble  KHCIOTBI. XUMHYECKHE o MEXIYHAPOJHON | DKOJIOTMYECKOE
MPUCOEIUHEHUS albJIeTU/IOB. | CBOMCTBA MW  NIPUMEHEHHE  OIHOOCHOBHBIX HOMEHKJIaType.
KauectBennsie peakuuu Ha | MpeAeNbHBIX KAPOOHOBBIX KHCIOT. OOBsCHATH 3aBUCUMOCTD
aJIbIETUIBL. 18. Ilpaxmuueckasn paboma 2 «Ilonmydenue u CBOICTB aJIbJETUI0B oT
KapboHnoBbie KHUCJIOTBI. | CBOWMCTBA KapOOHOBBIX KHUCIIOTY. CTpOCHUS ux
KapOokcunbHas rpynna | JlemoHncTrpamum. PacTtBopeHue B alleTOHE (GYHKIIM OHAJIBHOM T'PYIIIIHL.
(xapOokcorpynma). OIHOOCHOBHBIC | pa3UYHBIX OPraHUYECKUX BEIIECTB. [TpoBoauTH Ka4ueCTBEHHBIC
npeesbHbIe KapOOHOBBIE KUCIIOTHI. JlaboparopHbie onbITbl. OKUCICHIE METaHAIS pEeaKIuu Ha aabIeT bl
MypaBbuHast Kuciotra. YkcycHas | (9taHams) okcuaom cepebpa(l).  Oxwucnenue CocTaBnsTh ypaBHEHHS

KHACIOTa. AIl€TaThL

MeTaHams (3Tanans) ruapokcugom menu(Il).

peakluil, XapaKTepU3yHOLIUX
CBOMCTBA aJILJIECTUIOB.
CocraBnaTh bopmybI
M30MEPOB U TOMOJIOrOB
KapOOHOBBIX KUCJIOT U

Ha3bIBaTh X T10
MEXyHapOIHOMN
HOMEHKJIaType.

OOBACHITE 3aBUCHUMOCTh

CBOWCTB KapOOHOBBIX KHCIOT
OT HaMMYusl QyHKIHOHAIBHOM
rpynmsl (—COOH).

CocraBiTh YpaBHEHUS
peakuuii, XapaKTepPHU3YHOLIUX
CBOICTBa KapOOHOBBIX
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KHCIIOT.

[Tony4yatrh yKCyCHYIO KUCIOTY
U JO0Ka3plBaTh, 4YTO 3TO
BEILIECTBO OTHOCUTCS

K KJIacCy KUCJOT.

Otnuyatp MYypaBbUHYIO
KHUCIOTYy OT YKCYCHOM C
MTOMOIIIBIO XUMHYECKUX
peakuui.
3.3.Croxublie 3¢pupsl. Kupbi(24)
CiioxHbIe 3¢upsl. Peakuua | 19. CnoxHbie 23QupHL 2 CocraBisThb ypaBHeHust | LleHHOCTM  Hay4yHOroO
ITepUPHUKAIIH. Menounoit | 20. XKupsl. Motomue cpeacTsa. peakiuii aTeprupUKaIuu. NO3HAHUsA, TPYJIOBOE,
TUIPOIIN3 CJIO’KHOTO spupa | JdemoHcTpauumu.  OOpa3upl  MOWOLMX U OOBACHATE OHMOJOrMYECKYIO | 3CTETUYECKOE,
(ombutenne). XKupbl. CHHTETUYECKHUE | YUCTSIINX CPEICTB. POJIb JKHPOB. 3KOJIOTMYECKOE
MOIOILIUE CPENCTBA JlaGopaTtopHubie  omnbIThbl.  PacTBOpuMOCTH Cobimonath MpaBuiia
XKUPOB, J0KA3aTeIbCTBO MX HENPEIEIbHOrO Oe3omacHoro oOpalieHus co
XapakTepa, OMbUIEHUE KUPOB. cpencTBaMu OBITOBOM XUMUU
CpaBHEHHME CBOWCTB MblJa M CHHTETHYECKHX
MOIOIIIUX CPE/ICTB
3.4.YrueBoabi(3u)
VYrieBoasl. Monocaxapuasl. | 21.  Yrneomsl. ['mrokosa. Ommrocaxapuisl. | 3 OOmpsicHAT, Ouonornveckyto | LleHHOCTH  Hay4YHOTO
I'moko3a. @pykroza. | Caxaposa. poib ImoKO3bl. [IpakTuyeckn | MO3HAaHMSA, TPYHOBOE,
Onurocaxapusl. Hucaxapunpl. | 22. I[Nomucaxapunel. Kpaxman. [emmonosa. JIOKa3bIBaTh HaJIM4he | DCTETUYECKOE,
Caxapo3a. [Momucaxapunel. | 23.Ilpakmuueckas  paboma 3  «Pemenue (GYHKIIMOHATIBHBIX TPYNI B | AKOJIOTHYECKOE
Kpaxmau. ['mukoreH.  Peakuust | sKCHepUMEHTAIbHBIX 33J1a4y Ha MOJy4YEeHHE U MOJIEKYJIE TJIFOKO3BbI.
NOJNUKOHJAeHcauu.  KadecTBeHHas | paclio3HaBaHME OPraHUYECKUX BEILECTBY. OObsACHATb, Kak CBOMCTBa
peakuuss Ha kKpaxmain. Llemwmonosza. | JlabopatopHbie onbIThl. CBONCTBA IITIOKO3bI caxapo3bl CBSI3aHbI c
Anerun LEeJUTI0JI03a. | KaK aJbJeru0CnupTa. Bsaumopeiictue HaJIMYueM (QYHKIHOHAJIbHBIX
Knaccudukarus BOIOKOH. caxapo3sbl c TUAPOKCUAOM KaJIbLIUSL. rpynn B €€ MoJeKkyle, u

[IpuroroBieHne KpaxMaabHOTO KieicTepa u
B3auMoJieicTBUE ¢ HojoM. ['uaponus kpaxmana.
O3zHakomIleHUE ¢ 00pa3laMu MPUPOIHBIX |
HCKYCCTBEHHBIX BOJIOKOH.

Ha3bIBaTh o0Jactu
IPUMEHEHUS caxapo3bl.

CocraBnsTh YpaBHEHUS
peakuuii, XapaKTepPHU3YIOLIUX
CBOICTBA caxapossbl.
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CocraBmTh YpaBHEHUS
peakiui THAPOIN3a
Kpaxmasa u
HOJIMKOHIEHCALUU
MOHOCaXapHua0B.
[IpoBonuTH Ka4ECTBEHHYIO
pEeaKLUI0 Ha Kpaxmall
4.A30TCOAEP KAHIMEOPTAHUYECKUECOEAUHEHUSA(54)
A3zorcoaepxalue oprannyeckue | 24. AMUHBI. S CocraBusTh ypaBHeHus | LleHHOCTM  HaydHOrO
COEMHEHMUS. Amunbl. | 25. AMuHOKHCTOTHIL. benku. peakuuii, XapakTEepU3YIOLUIMX | [O3HaHUSA, TPYJOBOE,
AMuHoOrpynna. AHUJIMH. 26.  A3zoTcomepkamige — TeTepOLUKIMYEcKUe CBOMCTBA aMUHOB. 3CTETUYECKOE,
AMUHOKHCIIOTHL. BUnosnspHbIil HOH. coequHeHus. HykiienHOBbIE KUCIIOTHI. OOBACHATH 3aBUCUMOCTh | 9KOJIOIMYECKOE
[Mentunnas  (ammpnas)  rpynma. | 27. XuMuUs U 310POBBE YEIIOBEKA. CBOMCTB aMUHOKHCIOT OT
[MenrtuaHast (ammmHAsST) CBs3b. | 28.Komwmponvhass paboma 2 1O  TeMaM CTpOCHUS 170
[Tentuast. [Tomunentuasl. I'munus. «Kucnoponconepxarue OpraHUYECKue (GYHKIHMOHAIBHBIX PYIIIL.
benkwu. CrpykTypa OCIIKOBOM | COCTMHCHHS, «A3oTconepkaliue Ha3zpiBaTh aMUHOKHUCIIOTHI MO
MOJIEKYJIbI (ITEepBUYHASL, BTOPHUYHAS, OpPraHUYECKUE COCTUHECHUS. MEX1yHapOAHOU
TpeTUYHasd, yerBeptuuHasi). | JlaboparopHblii onbIT. L{BeTHBIE HOMEHKJIATYPE U COCTaBJIATH
Jenartypanus 1 rujpoiau3 OeiaKoB. peakiu Ha OeNKH YpaBHEHMS peaxiuii,
[[BeTHble  peaknuu Ha  OEJNKH. XapaKTEePU3YOLINX 150.¢
AzoTconepraime CBOIICTBA.
TeTePOLUKIINYECKUE COCIMHEHMUS. OOBACHATE  OUMOIIOTHYECKYIO
[Mupumua. Iluppon. Ilupumuaun. pOJIb 0enKoB u 150:4
[lypun. A30THCTBIE OCHOBAHUA. MPEBPALLECHUI B OpraHU3Me.
HyxnenHoBbie KHCJIOTBI. [IpoBOAUTE LIBETHBIE PEAKLIUU
Hyxneotunpl.  KomiiemeHTapHble Ha Oenkwu.

A30THUCTbIE OCHOBAHMSL.
dapmMaKoJoruuecKass XumMus

OOBACHATL  OMOJIOTHUYECKYIO
POJIb HYKJIEHHOBBIX KHCIIOT.
[Tonb3oBaTbCd HMHCTpYKLMEH
K JIeKapCTBEHHBIM
npenaparam

5.XUMUSA NOJTUMEPOB (64)
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ITonumeper. Crenenp | 29.CuHTETHYECKHE TOJTUMEPHI. 3anuceIBaTh ypaBHeHUS | [[eHHOCTH Hay4yHOIro
MOJIMMEPU3ALIUH. Mounomep. | Konaencammonnsie nonumepsl. [leHonnacra. peakuuii MOIMMEPU3aLHH. MO3HAHUA, TPYIOBOE,
CrtpyKTypHOE 3BeHo. | 30. HarypanbHbiii kayuyk. CHHTETHYECKHE 3anuceiBaTh YPaBHEHUSI | DCTETUUYECKOE,
TepmoriacTUYHbBIE TOJTUMEPBI. Kay4dyKH. peaKiui MOJIMKOHICHCAI[UH. 3KOJIOTUYECKOE
CrepeoperyJisipHbie nomuMepbl. | 31. CuHTEeTHUYECKHE BOJOKHA. Pacno3naBaTh opraHndeckue

[TonusTriien. [Momunporunen. | 32.1lpaxmuyeckas paboma 4 «Pacno3naBaHue BEILIECTBA, HCIIOJIB3YS

[TonmurerpadropaTumneH. IJIACTMACC U BOJIOKOH». KaueCTBEHHBIE PEAKIIUU

TepmopeakTUBHBIE nonmuMepbl. | 33. OpraHudeckasi XMMUsl, 4IOBEK U IPUPOIA.

®enonohopManbIeruaHbIe CMOJBIL.
IInacTtmacchl.

denonnacTel. AMHHOIUIACTHI.
IlenonacTsl.
ITpuponHbIi
OD00HMUT.
CHuHTETHYECKHE KayUyKH.
Cunrernueckue BosiokHa. Kanpos.
JlaBcan

Kay4yK. Pe3una.

34. UtoroBslii ypok o Kypey xumuu 10 xiacca.
JleMoOHCTpanmu. O6pa3ubl IJIacTMAacc,
CUHTETHUYECKUX KayuyyKOB U CHHTETUYECKHUX
BOJIOKOH.

JlaGoparopHsbliii onbIT. CBOKCTBA KallpoHa
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TemaTn4yeckoe MJIAHUPOBaHME ¢ YKa3aHHEM OCHOBHBIX BUJOB Y4eOHOM JesiTeJIbHOCTH o0yyaromuxcs 11

kjaacc (1 yac B Hegenro, 34 yaca B roa)

Tembl,BX0AdAIINE B COAEPKAHUE OcHoBHoOe coep:kaHue 10 TeMaM XapakTepucruka OcHoBHBIC
npeamera OCHOBHBIX BH/I10B HanpaBJICHUS
AeSITeJJbHOCTH YYCHUKA BOCIIUTATEIbHOM
(Ha ypoBHe y4eOHBIX AEATeJJbHOCTH
JaeicTBUI)
1.IToBTopennekypcaxumuu 1 Oxmacca (14) [lenHocTn Hay4HOIO
NIO3HAHUs, TPYAOBOE
1. TEOPETUYECKHUEOCHOBBIXUMHUHU(194)
1.1.BakHe lIMeXUMHYECKHECTIOHATUAN3AKOHBbI(4 1)
XUMHYECKUN  31eMeHT. ATOMHBIM | 2.Xumuueckuil aneMmeHnT. Hykmnnael. 3otonst. 4 [Iepeuncnars BaxHenmme | LlenHocTH — Hay4HOrO
HoMmep. MaccoBoe uncio. Hykmusl. 3aKOHBI COXPAaHEHHUS MAaCChl U SHEPTUU B XUMHUH. XapaKTePUCTUKHU MO3HAHUsA, TPYIOBOE,

Papuonyknuasl. 30TOIMBI.
3aKOH COXpaHEHHUs MacCChl BEIIECTB.
3aKOH COXpaHEHUs W MpeBpalleHUs

3. Ilepumommyeckuii 3akoH. PacmpenenchHue
3JIEKTPOHOB B aTOMaXx 3JIEMEHTOB MaJIbIX U
OOJIBIIMX MTEPHOIOB.

XUMHUYECKOTr0 3JICMEHTA.
OOBACHATH PA3IUUHE MEKITY
HOHATHSMHU «XUMUYCCKHI

9CTECTHYECCKOC,
OKOJOI'M4Y€CKOC
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sHepruu .JlegexT Macchl.

[Tepuonuueckuii 3aKOH.
DJIEeKTpOHHAS KOH(UTypaIusi.
I'padmueckas 3JIEKTPOHHAS
dopmymna, s-, p-, d- u f — 3meMeHTHI.
JlaHTaHOUIEI. AXKTHHOUEIL.
HckyccTBeHHO MOJTyYEHHBIC
3JICMEHTHI. BanenTHoCTb.

Bonoponssie coennHeHus

4. TlonoxeHue B TNEPUOJUYECKON cUCTEME
BOAOpOZA, JIJAHTAHOHIOB, AKTUHOHUI0B U
HCKYCCTBCHHO ITOJIYUCHHBIX 3JICMCHTOB.
5.BajleHTHOCTE M BaJIGHTHBIE BO3MOKHOCTH
aTOMOB.

3JIEMEHTY, CHYKIH,
«HU30TOI.
ITpumensTh 3aKOH

COXPaHEHHUs] MaccChl BEILIECTB
IIPU COCTaBJICHUH ypaBHEHUI
XUMUYECKUX PEAKIIUM.
OnpenensiTb  MaKCHUMaJIbHO
BO3MOYKHOE qHCII0
JJIEKTPOHOB Ha
HHEPreTUUECKOM YPOBHE.
3anuceiBaTh ~ rpaduueckue
3NEKTPOHHBIE (HOPMYIBI S-,p-
U d -2JIeMEeHTOB.
XapakTepu3oBaTb  MOPSAOK
3alOJIHEHUS.  DJIEKTPOHAMHU
JSHEPreTUYECKUX YPOBHEU U
MOy POBHEN B aTOMaXx.

OOBSACHATS, B géM
3aKJII0YaeTCs buznyeckuit
CMBICIT TIOHSTHUS
«BAJICHTHOCTBHY.

OOBACHATS, geM
OINPENENSIOTCS  BaJICHTHBIE
BO3MOYKHOCTH aTOMOB
Pa3HBIX JJIEMEHTOB.
CocraBnsTh rpaduueckue
JNEKTPOHHBIE bopmybl
asorta, ¢pocdopa, Kuciopoaa u
CepHl, a TaKkKe
XapaKTepU30BaTh W3MCHCHHSI
pajnycoB aTOMOB

XUMHYECKUX DJIEMEHTOB IO
nepuogaMu A-rpynmnam
MIEPUOANYECKON TaOIUIIBI
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1.2.CtpoenueBemecTBa(34)

HNonnas CBS3b. KoBanentuass | 6. OcHOBHbIC BUIbI XUMHYECKO# cBsi3u. Monuass | 3 OOBACHATDH MexaHu3M | LlenHocTM  Hay4HOro
(monsipHasi W HENoJIsApHAs) CBSI3b. | M KOBAJCHTHas CBs3b. MeraumMueckasi CBS3b. oOpa3oBaHMsI ~HMOHHOH ® | MO3HAHUS, TPYAOBOE,
OnexTpoHHas popmya. Bonoponnas cBsi3b. KOBaJICHTHOU CBSI3U U | OCTETUYECKOE,
Merannnueckas cBsizb. Bomoponnast | 7. [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII. O0COOCHHOCTH  (PM3MYECKHX | IKOJIOTUYECKOE
CBSI3b. 8.Ctpoenne xkpuctamioB. Kpucrammmueckue CBOMCTB MOHHBIX u
['uOpuan3zanus aTOMHBIX | pemérku. [IpuunHbl MHOTr000pa3ust BEIIECTB. KOBAQJIECHTHBIX COCITMHEHUM.
opoutaneit. Kpucramner:  atomusie, | JlemoHcTpauumu. Mojaend HWOHHBIX, AaTOMHBIX, CocrtaBasiTh 3JIEKTPOHHBIE
MOJIEKYJISIPHBIE, WOHHBIE, | MOJIEKYJISIPHBIX u METAJUTMYECKUX (hopmyIbI MOJIEKYI
MeTaJUIMYECKHE. DJleMEeHTapHas | KPUCTANIMYECKUX PemETOK. Moaenu MoJeKyl KOBAJICHTHBIX COEAMHEHMII.
AYCHKa. M30MEPOB M TOMOJIOT OB OOBACHATD MEXaHU3M
[Tomumopdusm. [Tomumopdusbie o0pa3oBaHMsI BOJOPOJHON M
MOIU(PHUKAIUH. Anmorponusi. METAJUIMYECKON  CBSI3M U
N3omepus. I'omomnorus. 3aBUCUMOCTh CBOMCTB
XHUMHUYECKUI CUHTES BEIllECTBa oT BUJIA

XUMHUUYECKOHN CBS3H.

OOBACHATD

IPOCTPAHCTBEHHOE CTPOEHUE

MOJIEKYJI ~OpraHUYECKUX U

HEOPraHUYECKUX COEUHECHUN

C  IOMOUIBIO

IIPECTABICHUN 0

rudbpuaAn3aIy opouTaeH.

OOBACHATH 3aBUCUMOCTh

CBOMCTB BEIIeCTBA OT THIIA

ero KPHUCTAJUIMYECKON

PELIETKY.

OOBACHATD MIPUYHHBI

MHOT000pa3us

BELIECTB

1.3.Xumnuyecknepeakuuu(34)

OKHCIUTENEHO-BOCCTAHOBUTENLHBIE 9. Knaccudukamuss XaMUIECKUX PEaKIIHA. 3 [lepeuncnsaTe NpU3HAKH, TIO [lenHOCTM  HAy4YHOroO
peakuuu. Peakmuu  pasnokenus, | 10. CKOpoCTh XUMHUYECKUX peaKIUi. KOTOPBIM KJIACCU(UIIUPYIOT MIO3HAHHUs, TPYIOBOE,
COEIMHEHMs], 3aMellleHus, OOMEeHa. Karamus. JCTETUYECKOE,
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DK30TepMHUYECKHE n | 11. XuMmudueckoe paBHOBECHE M YCIOBHS €ro XUMHUYECKUE PEAKIUU. JKOJIOrUYECKOE
OHAOTEPMUYECKUE pEaKLIUU. | CMEIIEHUS. OOBACHATD CYLIHOCTb
ObpaTtumble u HeoOpatumble | JlemoHcTpauuu. PaznuuHble TUITBI XUMUYECKHX XUMHUYECKON peakiu.
peakuuu. TenoBoi spdekT | peakuuii, BUICOOMBITHI IO  OPraHUYECKOU CocraBisTth ypaBHEHHUs
peakuuu. 3aKkoH l'ecca. | xumun. XUMHYECKUX peakuui,
Tepmoxumuyeckue ypaBHeHus. | JlaboparopHblii onbIT. l3ydyeHue BinsHUSA OTHOCSLLIUXCS K
Tennora o6pa3oBanus. Temnmora | pa3nuyHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKUX ONpEAENEHHOMY THILY.
CrOpaHHUsl. peakuuit OOBACHATH BIIMSIHUE
CKOpoCTh XUMHUYECKOH peaKiuu. KOHLEHTPALMI pearcHTOB Ha
AKTHBUPOBAHHBIM KOMILJIEKC. 3aKOH CKOPOCTb  TOMOTE€HHBIX U
JnercTByromux Macc. Kunernaeckoe TeTepOreHHBIX PEaKIU.
YpaBHEHHE PEAKIUU. OOBACHATD BIIUSIHUE
Karanu3zarop. WNuruburop. pa3nuuyHbBIX  (GaKTOPOB  Ha
I'oMOreHHsli M rereporeHHbIN CKOPOCTb XUMHUYECKOU
karanu3. Karanutnueckne peakuuu. peaKkLnH, a TAaKKe 3HaUCHHE
Xumuueckoe paBHoBecue. [TpuHimn IPUMEHEHHS KaTaJIu3aTOPOB
Jle -Illaresnbe Y UIHTUOUTOPOB Ha MPaKTUKE.

OOBACHATH BIIUSIHUE

W3MEHEHUsI  KOHLIEHTpalUU

OIHOTO W3 pearupyrommx

BEILIECTB, TEMIIEpATypbl H

JIaBJICHUSI HAa  CMELICHUE

XUMHUYECKOTO PaBHOBECHUS

1.4.PacTBOpBI(5Y)

JucnepcHbie cucteMbl. PacTBOpBL. 12. lucriepcHbIC CHCTEMBI. 5 XapakrepuszoBaTb cBoiicTBa | LleHHOCcTH  Hay4yHOro
['pyboaucriepcHble cucrembl | 13. CnocoObl  BbIpa)k€HUS  KOHIIEHTPALUU pazIUYHBIX BUJIOB | MIO3HAHMS, TPYIOBOE,
(cycniensuun u SMYJIBCUH). | PACTBOPOB. JIACTIEPCHBIX CUCTEM, | 3CTETHYECKOE,
Komnounueie  pactBopsl  (3omm). | 14. llpakmuueckaspabomal «Ilpurorosnenue YKa3bIBaTh IPUYMHBI | DKOJIOTHYECKOE
Abspo3onu. pacTBOPOB € 3aJaHHON KOAryJsiiud  KOJUIOUJAOB U
MounsipHast KOHLIEHTpalusl. MOJIIPHOM KOHILIEHTpaLuei». 3Ha4YE€HUE ATOrO SBJICHUS.
DIIEKTPOJIUTHI. DIICKTPOJIUTUYECKAS 15. DJIEKTPOIUTUYECKAs T CCOLMAIIHSL. Pemats 3a1a4u Ha
JHUCCOLMALIAS. Crenenb | Bomoponuwiii moxasarens. Peaknuum HMOHHOTO IIPUTOTOBJIEHUE PaCTBOPA
JYCCOLIMAIINH. Koncranra | oOMmena. onpenenEHHoN MOJISIPH OH
JUCCOLIMALINU. Bonoponansrit 16. M'uaposn3 opraHUYECKUX U HEOPraHUYECKUX KOHI[CHTPALIHH.
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[TOKAa3aTelb.
Peakuuy noHHOro oOMeHa.
I'uaponu3 opraHnyeckux BENIECTB.
I'maponus conen

COEJIMHEHHIA.

JlabopaTopHble ONBITHI. Onpenenenune
peakuuu cpeibl YHUBEPCATBbHBIM HUHIUKATOPOM.
I'mpponus conen

['oroBuTH pacTBOp 3aJaHHOI
MOJIIPHOM KOHIICHTPALIUH.
OOBACHSTD, oyemMy
pPacTBOpHI BELIECTB C HOHHOU
M KOBAJEHTHOM MOJISIPHOU
CBS3BIO IIPOBOJST
3IIEKTPUYECKHUH TOK.
Omnpenensaste pH cpenbr ¢
IIOMOLIBIO

YHUBEPCAIBHOT'O
MHJMKATOpa.

OOBACHATH c MO3ULIUN
TEOPUU  DJIEKTPOTUTUUYECKOMN
JUCCOLIMALINY CYLIHOCTh

XUMHYECKUX peaxkuu,
MPOTEKAIOIIMX B  BOJHOU
cpene.

CocTtaBisiTh MOJIHBIE u
COKpaIlEHHbIE HOHHBIE
ypaBHEHUS peakuuiu,
XapaKTEepU3yIOIMX OCHOBHBIE
CBOMCTBA BaXKHEHIIINX
KJIACCOB HEOpPraHUYeCKuX
COCIMHEHHUI.

OrnpenensaTe peakiuio CPesl
pacTBopa CoJd B BOJE.

CocraBmsiTs ypaBHEHUS
peaxuuii TUIpOJIN3a
OpPraHU4eCKUX u
HEOpPraHWYECKUX BEIIECTB
1.5.9nekTpoxuMuyeckue peakuuun(44)
["anpBaHMYECKUI ieMeHT. | 17.XumMudeckue  HCTOYHUKH  TOKa. Pan | 4 OOBACHATH MPUHLIUI PAaOOTHI [lenHOCTH  HAay4HOrO
ONEeKTPOAbI. Anon. Karon. | cTanmapTHBIX ~— JJEKTPOAHBIX  MTOTEHIMAJIOB. rajabBaHUYECKOIO JIEMEHTA. MIO3HAHHUs, TPYIOBOE,

AKKyMyJATOp. TONJIMBHBIN 3JIEMEHT.

18.Koppo3sust MmeTanioB u € npeaynpexacHue.

OOBsACHSTh, KaK  YCTPOEH

9CTCTHYCCKOC,
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DIIEKTPOXUMHUSL. 19. DnexTponus. CTAaHJAPTHBIM  BOJOPOAHBIA | 3KOJOrMYECKOE
Psan  crammaptabix  anektponubix | 20.Kommponvnas — paboma 1 mo  Teme AIEKTPO/I.
MOTEHLIUAJIOB. Cranpaptablie | «Teoperuyeckue OCHOBBI XUMUUN [Tonb3oBaTbes pszom
YCIIOBUSL. CranpapTHbIi CTaHJAPTHBIX  AJIEKTPOIHBIX
BOJIOPOAHBIA 3nekTpona. Kopposus MMOTEHIINAJIOB.
METAJJIOB. Xumuueckast 51 OtyaTh XUMHYECKYIO
3IEKTPOXUMUYECKAS KOppO3Hsl. KOPPO3HIO oT
DNeKTponn3 3IEKTPOXUMHUYECKOM.
OOBICHATH MIPUHIIUITBI
3aIUTHI METaJTMYECKIX
U3JIEIHUN OT KOPPO3HH.
OOBACHATD, KaKue MPOIECCHI
IPOMCXOIAT Ha KaToAe W
aHo/lEe TpH  BJIEKTPOJIU3e
pacmiaBoB M PacTBOpOB
coneil.
CocTtaBisiTh CyMMapHbIe
YpaBHEHUS peakuui
JJIEKTPOJIN3a
2. HEOPTAHUYECKAAXUMUA(114)
2.1.MeTtanabi(6 u)
Jlérkme w  Tok€meie  Metaybl. | 21, OOmas  xapakTepucTuka W crmocoObl | 6 XapakTepu3oBaTh obmme | LleHHOCTM  HAy4yHOTO
JlerkommaBkue M TYTrONJIaBKUE | MOJIYYEHHS] METaJUIOB. CBOICTBa METaJJIOB U | IO3HAHUsA, TPYIOBOE,
METaJUIbI. 22. O030p METATTMYECKUX JIEMEHTOB A-U b- pPa3bACHATL MX HAa OCHOBE | 3CTETHYECKOE,
Menp. Ilunk. Twuran. Xpom. | rpynm. IIPEICTABICHUN O CTPOCHUHU JKOJIOrUYECKOE
Kenezo. Hukens. IInatuna. 23. Menp. Hwmakx. Twuran. Xpom. XKemeso. aTOMOB METaJUIOB,
CmnaBel.  Jlerupyromue J100aBKH. Huxkens. [11aTtnHa. MeETaJUINYECKON CBSI3U "
Uépuble u 1uBerHble MerTauibl. | 24. CrlaBbl METAJJIOB. METAJUIMYECKOI
Uyryn. Cranb. JlerupoBanusie ctami | 25. OKCHIIBI ¥ TUAPOKCHJIBI METAJIOB. KPHUCTAJIJINYECKON pelIETKeE.
26.llpakmuveckass  paboma 2  «Pemenue Wnmoctpuposath
JKCIIEPUMEHTAIbHBIX 3a7a4 1o TEME puMepaMu CIOCO0BI
«Mertaby. MOJIy4YEHHUs METAJIIOB.
JdemoncTpanuu. OOpasibl METaNIOB U WX XapaKkTepu3oBaTh
COCIMHEHUH, CIIJIAaBOB. XUMHUYECKUE CBOMCTBA
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B3anmoneiicTBue METaioOB € KUCIOPOAOM,
KHCJIOTaMH, BOJIOM. JlokazaTenbCcTBO
aM(pOTEPHOCTH ATIOMHUHHUS U €ro TUAPOKCUIA.
BzaumogeiicTBue Meau U Keje3a ¢ KUCIOPOJIoM;
B3aUMOJIECTBHE MEIU M XKejie3a C KUCIOTaMU
(cepnasi, comsHas). [lomydeHune THIPOKCHIIOB
venu(Il) w  xpoma(lll), oxcuma  menw.
B3aumoneiicTBuE OKCHAOB H  THUIPOKCH]IOB
METAJJIOB C KUCIOTAMH.

Jloka3aTenbCcTBO aM(pOTEPHOCTH  COEAMHEHMM
xpoma (L)

metaiioBl A—I1A-rpynnu
AITFOMUHHS, COCTaBIIATh
COOTBETCTBYIOIITUE
YPaBHEHHUSI PEAKLIHIA.
OOBACHSTH 0COOCHHOCTH
CTpOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB b-
TPy MIePUOANIECKOIN
cuctemsl [. 1. Menneneena.
CocraBmsiThb YpaBHEHUS
peaKuui, XapaKTepU3yrOIUX
CBOIiCTBa MEJIH, IIMHKA,
TUTaHa, XpoMma, Kejesa.
IIpenckasbiBaTh CBOICTBaA
CILIaBa, 3Has €ro COCTaB.
OOBACHATh, KaK M3MCHSIOTCS
CBOIICTBa OKCHJIOB u
TUJIPOKCUIIOB METAJIOB 10
nepuogaM U A-rpynnam
MEPUOTUICCKON TaOJIUIIBI.
OOBACHATh, KaK M3MEHSIIOTCS
CBOMCTBa OKCHJIOB u
TUIAPOKCUIIOB ~ XUMHYECKOTO
dJEMEHTAa C IIOBBIIICHUEM
CTEIICHH  OKHCJICHUS  €ro
aTroMma.

3anuchiBaTh B MOJIEKYJIIPHOM
M HOHHOM BHJIE YPaBHEHUS
XUMHYECKHX peakiuu,
XapaKTEPU3YIOIIIX
KHCIIOTHO-OCHOBHBIC
CBOMCTBA OKCHIOB U
TUJIPOKCUIIOB METaJIOB, a
TaKXKe IKCIIEPUMEHTAIILHO
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JIOKa3bIBaTh HaJIMYHAE DTHUX
CBOMCTB.

Pacno3naBath KaTHOHBI
conen c TOMOIIBIO
Ka4yeCTBEHHBIX PeaKIni

2.2.Hemetasibl (54)

Hemeramnsl. [IpocTeie BemecTBa—
HEMETAaJLIEL.
VYraepoa. Kpemuuii. Azor. ®ocdop.

Kucnopon. Cepa. ®rop. Xiop.
CepHas kucinoTa. A30THasi KUCIIOTA.
Bonopoansie COETUHEHUS
HEMECTAIIIOB

27. O630op HemeramnoB. CBoiictBa u
IPUMEHEHNE BAKHEHIIINX HEMETaJUIOB.
28. Obmas XapaKTepUCTUKa OKCHJIOB

HEMETAJUIOB U KHUCJIOPOACOAEPKAMX KHCIIOT.
OkucCIMTENbHBIE CBOICTBA CEPHOM U a30THOU
KUCIOT. BomopoaHblie coeqMHEHUsT HEMETaJIOB.
29. T'enernueckasi CBS3b HEOPraHUYECKUX U
OpPraHUYECKUX BEILIECTB.

30. [Ilpaxmuueckas paboma 3
SKCIIEpUMEHTAJIbHBIX 33/a4 110 TEME
«Hemeramib.

31. KoumpoavHas paboma 2 TO TeMe
«Heoprannueckasi XuMus».

JdemMoHcTpanuu. O6pa3ubl HEMETAJIJIOB.
Mogenu KpucTauIM4ecKMX penieéTok ajimasza u
rpadura. ITonyuenune aMMHaKa u
XJIOPOBOAOPOJA, pPACTBOPEHHE HX B BOJE,
JI0Ka3aTeNIbCTBO KU CIOTHO-OCHOBHBIX

CBOMCTB 3TUX BemiecTB. CKUTaHUE YISl U CEpbl
B KHCIOpOJAE, ONpeldeleHue XUMUYECKHUX
CBOICTB MPOJIYKTOB cropanus. Bzaumoneiicteue
C ME/IbI0 KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
KOHIIEHTPUPOBAHHOM U pa30aBieHHON a30THOMN
KHUCIIOTBI

«Pemrenue

5

XapaxkTepu3oBaTh obume
CBOMCTBA  HEMETA/UIOB U
pa3bACHATH HMX Ha OCHOBE
Ipe/CTaBICHUNH O CTPOEHUH

atoma. HaspBaTh oOnactu
PUMEHEHUS BAXKHEUIINX
HEMETAJUIOB.
XapakTepus3oBaTb  CBOMCTBA
BBICIINX OKCHUJIOB
HEMETAJIOB u
KHUCIJIOPOACOEPIKALUX
KHCIIOT, COCTaBJISITh
YpaBHEHHUS

COOTBETCTBYIOIIUX  peaKIUH
n

OOBACHATL HUX B  CBETE
MpeJICTaBICHUM 00
OKHCIIHTEIILHO-
BOCCTaHOBUTEILHBIX
peakusax u
3JIEKTPOTUTUYECKOMN
JIACCOLMALINM,

CocraBmATth YpaBHEHUS
peakuuid, XapaKTEepU3YIOIIHUX
OKHCIUTEIIbHBIC CBOMCTBA

CEpHOM 1 a30THOM KU CIIOT.
XapakTepu3oBaTb U3MEHEHUE
CBOICTB JIETYy4HX

Lennoctn
IMO3HAHMUS,
ACTETHYECKOE,

9KOJIOTHYECKOE

Hay4YHOI' O
TPYAOBOE,
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BOJIOPOIHBIX COEAMHEHUI
HEMETAJUIOB 110 IIeproay U A-
rpynmnam MEPUOANYECKOMN
CUCTEMBI.

Jloka3bIBaTh B3aHMOCBS3b
HEOPraHUYECKUX "
OpraHUYECKUX COEMHEHHUIA.

CocraBnATth YpaBHEHUS
XUMHYECKUX peakuuu,
OTpaXalolUX  B3aHUMOCBS3b
HEOPraHUYECKUX i
OpraHUYECKUX BEIIECTB,

OOBSICHATL HX Ha OCHOBE
TCOpUHn SHCKTPOHHTHHCCKOﬁ

JUCCOLMalU "
IpeACTaBICHUN 00
OKHUCIINTEIIBHO-
BOCCTaHOBUTEIIBbHBIX
Iporeccax. [IpakTuecku
pacro3sHaBaTh BEIIECTBA C
IIOMOLIBIO KauyeCTBEHHBIX

peakiii Ha aHMOHbI

3.XUMUS U ’KU3Hb(3 1)

Xumuueckas IPOMBIILIEHHOCTb.
XuMHYECKast TEXHOJIOT Ul

Uépnass wMerammyprusi. JlomeHHas
neyb. Araomepanus.

Kucnopoausri KOHBEPTED.
be3oTxomnHO€E MPON3BOACTBO.
DKOJIOTMYeCKui MOHUTOPUHT.
[IpenensHo JIONTYCTUMBbIE
KOHIEHTpaLUU

32. Xumus B THpOMBINUIEHHOCTH. [lpuHiuner | 3
XUMHYECKOTO MPOU3BOJICTBA. XUMHKO-
TEXHOJIOTMYECKHUE TMPHUHIUIBI MPOMBIIUIEHHOTO
HOJTy4eHUs] MeTaJIoB. [Ipon3BOACTBO 4YyryHa U
CTaJIN.

33. Xumus B OBITY. XuMuueckast
IPOMBILUICHHOCTh U OKPY)Karolias cpena.

34. MtoroBelii ypok mo Kypcy xumuu 11 kiacca.
JemoncTpanuu. O6pasisl cpeacTB OBITOBON
XUMHH, THCTPYKITHH 110 KX TPUMCHCHUIO

OOBACHATD Hay4HbIE
NPUHIMIIBI TPOU3BOJICTBA Ha
npumepe MIPOU3BOJICTBA
CEPHOM KUCIIOTHI.
[lepeuncnare MIPUHIINTIBI
XUMHUYECKOTO TPOU3BOJICTBA,
HCIOJIb3YEMbIE npu
MOJIyYeHUH YYTYHa.
CocraBmiTh YPaBHEHUS
XUMHYECKUX peakiui,
MPOTEKAIOIIUX npu

HCHHOCTI/I HAayY4YHOIr' O
IMO3HAHHA, TPYAOBOC,
9CTCTHYCCKOC,
9KOJIOTHYCCKOC
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MONYYEHAN 9YTYHA H CTATH.
Cobmoaars npaBHia
Gesonacuoii pabotel  co
cpeacTBaMy DRITOBOH XHMUH,
O0BACHATE TMPHYHHEL
XHMHYECKOI0  3arpEsHeHH:
BOZOYXA, BOJOEMOB W IIOYE

|

COrNMACOBAHO COrnaCOBAHO
[IpoToKo 3acefanns IWKONEHOTO 3 enk gHpekTopa noYBP
METOAHYCCROr0 0OBERHHEHHA %ﬂi& dedenora/

i ecTeCTBEHHO- MATEMATHYECKOTD «30» asrycral(22 roga
ot 30 aerycra 2022 rogaNe |1
/ Hectepros B..A./
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