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PACCMOTPEHO

[TIIK o0meobpa3oBaTebHbIX,

MaTeMaTHYECKUX U OOIIUX

€CTECTBEHHO-HAyYHBIX

JACLIMILTNH

[Tpotokomn Ne 1

«31 » aBrycra 2021 r.
/®enoposa 1U.B. /

[Iporpamma yuebno mucummmabl [1J[.02 «Xumus» pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUSIMU:
1. [TpumepHoit mporpamMmbl 00111€00pa30BaTEIbHON YIEOHON AUCITUTUIMHBI « XUMUS IS
npoecCHOHANBLHBIX 00pa30BaTeIbHBIX Opranu3anuii. Pekomennoano denepanbHbIM
roCcy/IapCTBEHHBIM aBTOHOMHBIM yupexieHueM «denepaabHblii MHCTUTYT Pa3BUTH
oOpazoBanus» (PI'AY «®HPO») B kauecTBE IPUMEPHON MTPOrpPaMMBbI JIJIsl peanu3alun
OCHOBHOI1 nmpodeccroHanbHON 00pazoBarensHOi porpamMMbl CITO Ha 6a3e OCHOBHOTO OOIIET0o
00pa3zoBaHus C MOJy4eHUEM cpeaHero obuiero oopazoanus. [Iporokon Ne 3 ot 21 urons 2015
r. Perucrpannronnsiii Homep peuenzun 385 ot 23 utoisist 2015 r. ®I'AY «OUPO»;

2. denepalbHOTO roCy/1apCTBEHHOTO 00pa3oBaTeNbLHOTO CTaHaapTa CpeIHero
npodeccuoHabHOTO 00pa3zoBanus 1o npodeccun  35.01.10 OBomieBo ] 3aIUIICHHOTO TPYHTA,
yrBepxkaeHHoro [Ipukazom MunuctepctBa oOpazoBanus 1 Hayku PD Noe Ne893 ot «02» aBrycra
2013r. (3apeructpupoBano B Muntocte PO 22.08.2013 N 29594).

3. ®enepanpHoro 3akoHa oT 31 wmroms 2020 r. Ne3040-d3 «O BHeceHWHM H3MEHEHHM B
®denepanbHblil 3akoH «O6 oOpasoBanuu B Poccuiickoit @enepanuny mo BONpocaM BOCHUTAHUS

00yJaromuxcs;

4. VYyeOnoro mmaHa mno cnenuanbHocTd 35.01.10 OBomieBoa 3aIIMIIEHHOTO TPYHTA,
yrBepxaeHHOro «01» urons 2021 r. npukasz Ne 168-ox1.

Opranuzanus-pazpadotuuk: I'BIIOY MO «OnekTpocTanbCKuil KOJIIeIxK»

Pazpabotunk: Tuxonosa Enena BukropoBHa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOTPAMMBI YYEBHOM
JTACUMUILIMHGI 111,02 Xumus

1.1. O6aacThr NnpUMeHeHHs padoueii MporpaMMbl

Pabouass mporpamma oOmieoOpazoBarenbHOl yueOHOW mucnuminabl [1/1.02 Xumus
npelHa3HayeHa JUIsi W3Y4YeHHs] TUCLUILUIMHBI MPH pean3anuu o0pa3oBaTeNIbHON MPOrpaMMbl
cpemHero ooOmero o0pazoBaHUsT B Tpeleliax OCBOCHUS OCHOBHOM MPOQeCCHOHATbHON
obpazoBarenbHoii mporpammbl CITO (mamee — OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
00pa30oBaHUs MPHU TOTOTOBKE CICIIHATUCTOB CPEIHETO 3BCHA.

B pabouyro mporpammy o06meoOpa3oBaTenbHOM ydeOHOM mucuumuidabl [1]].02Xumus
BKIIIOUEHO COJICpXKaHHWE, HAMpaBICHHOE Ha (OPMHUPOBAHHWE Y CTYICHTOB KOMIICTCHIIUM,
HeoOXoauMbIX sl KadecTBeHHOro ocBoeHus OIIOII CIIO — mnporpamMMmbl MOATOTOBKH
KBaTM(pHUUUPOBaHHBIX pabounx u cayxkamux ([IIIKPC) na ©6a3ze oOCHOBHOrO 0OmIETO
00pa30oBaHus C NMOJIYYEHUEM CPEIHEro 00IIero 00pa3oBaHus.

1.2. MecTo JIHCHUIUIMHBI B CTPYKTYpe OCHOBHOIl 00pa30oBaTe/IbHOl MNPOrpaMmbI:

VueOnas gucuumuinHa [1J1.02  Xwumusa Bxogut oOs3arensHyto uyacte  OIIOII
obmeoodpazoBarenbHbIX auctuIuimH OPI'OC cpeanero obmero oopa3oBaHusl.

B yuebnom mmane OIIOIT CIIO (ITIKPC) mecro oOmeobpa3oBarenbHO yueOHOM
muctuminael  [1J.02 Xumus — B coctaBe oO0mIe00pa3oBaTeIbHBIX Y4YEOHBIX JAMCLUILIHH,
dbopmupyeMbIX U3 00s3aTeNbHBIX mnpeameTHeix obOmacteir PI'OC  cpemnero  o6miero
obpazoBanus. s npodpeccun CIIO: 35.01.10 OBomieBos 3alIMIIEHHOTO TPYHTA U3 MEPEeyHs
npodeccuii W CHEHNMATBHOCTEH CpeAHero MpoQecCHOHAIBHOrO 0o0pa3oBaHUsl BbIOpaH
€CTECTBEHHO- HaY4HbIN Mpoduib MpodeccnoHalbHOT0 00pa30BaHHUS.

1.3 Lesab 1 mu1aHupyeMble pe3yJIbTATHI 0CBOCHUS TUCUMILIUHBI:

Conepsxanne paboueii mporpaMMbl 0011e00pa3oBaTebHON yueOHoU qucturuabl [171.02
XHUMHS HAIPaBJIEHO HA JOCTUKEHUE CIEAYIOIINX LeJe:

* (¢dopMHUpOBaHKHE y OOYYAIOIIMXCS YMEHHS OIEHWBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
JUIS KKJJOTO YEJIOBEKa;

* (¢dopMHpOBaHHE Y OOYYAIOIIUXCS LIETOCTHOTO MPEJICTABICHUS O MHUPE U PO XUMHUU B
CO3JJaHUM COBPEMEHHOM €CTECTBEHHO -HAyYHOW KapTUHBI MHpA; YMEHUS OOBICHITH
O0BEKTBl U TPOIECCHl OKPYXKAIOIIEH JACHCTBUTEILHOCTH: TPHUPOIHOU, COIUATBHOM,
KYJIbTYPHOM, TEXHUUECKOU CpPebl, — UCIIONb3YS ISl 3TOI0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOy4alOUIMXCSd YMEHHH paznuyarh (PakThl U OLIEHKH, CPAaBHUBATh OLIEHOUYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPHUSIMU OIEHOK U CBSI3b KPUTEPHEB C OMpPEEICHHOMN
CUCTEMOH IIeHHOCTEH, PopMyIHpoBaTh 1 0O0OCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e mpuoOpeTeHne OOYYaOIIMMUCA ONbITa Pa3HOOOpPA3HOW JAEATeNbHOCTH, TO3HAHHS H
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JIJIST PA3IUYHBIX
BUJIOB JISTENILHOCTH (HaBBIKOB PELICHUS MPOOJIeM, MPUHATUS PELIeHH, IOMCKa, aHaIn3a
nu o00paboTku uHGOpPMALMK, KOMMYHHUKAaTHBHBIX HaBBIKOB, HAaBBIKOB H3MEpEHUI,
COTPY/JHHYECTBA, 0€30MMaCHOTO OOpAIEHUS C BEIIECTBAMH B TIOBCEAHEBHOM KU3HN).

B pesynapTaTte ocBoeHms oOmieoOpazoBarenbHON yueOHOW mucnmmumabl  [1]1.02  Xumus
00yJaromuics JOKEeH JIOCTHYb CIEIYIOIUX Pe3ybTaTOB:

JIUYHOCHIHBIX:

* YyBCTBO T'OPJAOCTU U YBAKEHHSI K UCTOPUU U JOCTHXKEHHSIM OTEUYECTBEHHOM XMMHUYECKOU
HAyKH; XUMUYECKU TPaMOTHOE TIOBe/IeHHE B TPO(HECCHOHATLHOM IEATENBHOCTH U B OBITY TIPH
oOpaleHnu ¢ XUMHYEeCKUMH BEIECTBAMH, MaTeprajaMu U TIPOIIeCCaMu;

* TOTOBHOCTh K TNPOJOJDKEHHIO 00pa3oBaHMs M MOBBIIIEHUS KBATU(DUKAIMK B M30paHHOM
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npo(ecCHOHANBPHOM  JEATETPHOCTU U OOBEKTHBHOE OCO3HAHUE PONH  XUMHUYECKUX
KOMIIETCHIIUM B 3TOM;

* YMEHHME HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XHWMHYECKOM HAYKH U XUMHUYECKUX
TEXHOJIOTHH JIJI1 TIOBBIMICHHUS] COOCTBEHHOT'O HWHTEUICKTYaJbHOTO Pa3BUTHS BbIOpAHHOMN
po¢eCCHOHAIBHON JEATEINHHOCTH;

MemanpeomMenHbIX:

* WCIOJIb30BAaHHWE pAa3IMYHBIX BHUJOB II03HABATEILHOW JIESATEIBHOCTH H  OCHOBHBIX
WHTEJUICKTYaJIbHBIX ONepanuii (MOCTAaHOBKH 3ajadud, (HOpMYIHMpPOBAHUS THIIOTE3, aHAK3a U
CHHTE3a, CPaBHEHHsS, OOOOIICHUS, CUCTEMAaTH3allMH, BBISABICHHUS MPHUYMHHO-CIICJICTBEHHBIX
CBsI3€H, TOKUCKA aHAIOTOB, (DOPMYJIUPOBAHHS BBIBOIOB) ISl PEIICHHS TOCTABICHHOW 3a/1a4H,
NPUMEHCHHE OCHOBHBIX METOJOB IMO3HAHHS (HAOJIOJCHUS, HAYYHOrO SKCIICPUMEHTA) IS
U3YUYCHHS PA3IMYHBIX CTOPOH XMMHYCCKHX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HHKAET
HEOOXOIUMOCTh CTAIKUBATHCS B MPOPECCHOHATBHOM cdepe;

* WCIIOJIb30BAaHKME PA3JIMYHBIX HCTOYHUKOB JUIS TOJYYEHHUS XHMHUYECKOH WH(OpMAIHY,
YMEHUE OIICHUTh €€ JOCTOBEPHOCTh JUISI JOCTIDKCHHSI XOpOIIUX pe3yJbTaToB B
npodeccuoHabHOU cdepe;

npeomemHusix:

* c(hopMUPOBAHHOCTHh MPEJCTABICHUNA O MECT€ XMMHUM B COBPEMEHHON HAy4yHOU KapTHHE
MHUpa; TOHUMAHUE pOJIM XWUMHH B (OPMHUPOBAHUU Kpyrozopa © (PYHKIHOHAITBHON
rpaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS MPAKTUYECKUX 3a]1ay;

* BJIQJICHUE OCHOBOIOJATAIOIIMMU XUMUYECKUMH MOHATHIMHU, TEOPUAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BaHUE XUMHUECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;

* BJIQJICHUE OCHOBHBIMH METOAAMH HAyYHOTO IIO3HAHUSA, HCIOJIb3YyEMbIMHU B XHUMHUHU:
HAOMIO/ICHUEM, OIKMCAaHUEM, U3MEPEHHEM, OSKCIEpUMEHTOM; YyMeHue oOpabaThiBaTh,
OOBSCHATH PE3yNbTAThl IPOBEICHHBIX OMBITOB U JAENaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTh
MPUMEHSATh METO/IbI TIO3HAHUSA MPU PELUICHUU TPAKTUYECKUX 3a/aY;

* c(hopMUpPOBaHHOCTH YMEHUS J1aBaTh KOJIMYECTBEHHBIC OLICHKU U MPOU3BOJIUTH PACYETHI MO
XUMHUYECKUM (popMyriaM U ypaBHEHUSIM;

* BIIAJICHUE TTPABUJIAMH TEXHUKH O€30MaCHOCTH MPHU UCIIOIH30BAHUN XUMUYECKUX BEIIECTB;
* c(hopmMuUpPOBaHHOCTH COOCTBEHHOMW MO3UIIUU IO OTHOIICHUIO K XUMUYECKON MHGOpMAIINH,
[IOJIy4aeMOU U3 pPa3HbIX HCTOYHHUKOB.

B pe3ynbrare ocBoeHUs y4eOHON NUCHUIUIMHBI O0y4YaoUIUiicss JoJKeH 00a1arh
JMYHOCTHBIMU PE3YyJIbTaTAMMU:

JINYHOCTHBIE Pe3yJIbTAThI Koa au4yHoCTHBIX
peajmM3anuy NporpaMMbl BOCIIMTAHUSA pe3yJbTaToB
(Oeckpunmopbwt) peaau3zanuun
NPOrpamMMbI
BOCIIUTAHMS
Oco3Haromwmil cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHbI JP 1
[IposiBastomuii AKTUBHYIO TPaKJIaHCKYIO MO3HUIINIO,
JEMOHCTPHUPYIONIUHA  MPUBEPKEHHOCTh  NPHUHIIMIAM  YE€CTHOCTH,
MOPSIIOYHOCTH, OTKPHITOCTH, SKOHOMUYECKH aKTUBHBIM U y4aCTBYIOIINI JIP 2
B CTYZICHYECKOM U TEPPUTOPHATHHOM CaMOYIIPABJICHUH, B TOM YHCIIC HA
YCIOBUSAX JOOPOBOJILYECTBA, MPOIYKTUBHO B3aUMOACUCTBYIOIIMN |
YYaCTBYIOIINI B ACSITEIHHOCTH OOIIECTBEHHBIX OpraHU3aINMA
CoOmoaroniiuii -~ HOpMBI ~ TIPABOMOPSAIKA,  CIACAYIONIMN  Heanam
rpakJIaHCKOTO 001IecTBa, obecreueHrss 0€30macHOCTH, TIpaB U CBOOO/T
rpakgad  Poccun. JIosuIbHBIM K YCTAHOBKAM U IIPOSBIICHUAM JIP 3

MpEeACTaBUTENCH  CyOKyImbTyp, OTIMYAIONIMA WX OT TPymm C
JECTPYKTUBHBIM W JICBUAHTHBIM MOBEACHUEM. JlEMOHCTpUPYIOIIUIA




HEMIPUSATHE W TMPEIYNPEKIAIOMNNA COIHAIBHO OIACHOE TOBEACHUE
OKPY>KaIOIINUX

[TposiBnsomMii ¥ JEMOHCTPUPYIOUIMH YBaXKEHHE K JIIOJIAM TpyAa,
OCO3HAIOMIMK LEHHOCTh COOCTBeHHOro Tpyaa. Crpemsmmiics K
(OpMHPOBAHHIO B CETEBOM Cpele JMYHOCTHO U NPO(ecCHOHANTBHOIO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIE/Ia»

JIP 4

JleMOHCTpUpYIOIIMIT ~ TPUBEPKEHHOCTh K  POJHOM  KYJIBTYPE,
UCTOPUYECKON MaMsATH HA OCHOBE JIOOBU K PonuHe, pogHOMY Hapony,
Majou poauHe, MIPUHSATHUIO TPaAULIMOHHBIX LEHHOCTEN
MHOTOHAalMOHAJIBHOTO Hapoaa Poccun

JP 5

HpOSIBJIHIOH_II/Iﬁ YBAXKCHUC K JIIOAAM CTAPLICTO IMOKOJICHUA U TOTOBHOCTD
K Y4aCTHIO B COHHaHBHOfI MOAACPIKKE U BOJIOHTCPCKUX IBHUKCHUAX

JIP 6

Oco3HaromMii  NPUOPUTETHYKO  IIEHHOCTh  JIMYHOCTU  YEJIOBEKA;
YBaXKAIOIIUNA COOCTBEHHYIO U YYXKYI0 YHHUKaJIbHOCTh B PAa3IMYHBIX
CUTYallUsX, BO BceX opmax U BUAAX AESITEIbHOCTH.

JIP 7

IIposBnsromuid U JEMOHCTPUPYIOLIUN YBaXKCHUE K IMPEICTABUTEISAM
Pa3IUYHBIX 3THOKYJIBTYPHBIX, COLMAJIbHBIX, KOH()ECCHOHAIBHBIX U
uHBIX Trpynn. ConpuYacTHBIM K COXPAHEHHUIO, IPEYMHOXKEHUIO H
TPaHCISAUUU KYJIbTYPHBIX TpaauLui u LIEHHOCTEN
MHOT'OHALIMOHAJIbHOTO POCCUKCKOr0 IOCy1apCTBa

JIP 8

CoOmtoparoii M MponaraHJupyoLMil [paBujia 310pOBOTO U
Oe3omacHOro o0pasza JKW3HH, CIOpPTAa; MPEAYNPESKIAOIMUN  JTHO0
IPEOI0NIEBAIOIINI 3aBHCUMOCTH OT aJIKOTOJIsI, Tabaka, MCHUXOAaKTHBHBIX
BCIICCTB, a3apTHBIX HWUIP W T.AO. COXpaHﬂIOHII/If/'I TIICUXOJOTNUYCCKYIO
YCTOWYMBOCTh B  CUTYaTHBHO  CIIOKHBIX WJIHM  CTPEMHUTEIHHO
MCHAIOINXCS CUTyalluAX

JIP 9

3aboTsAmumiics O 3alMTe OKpYXarolled cpenbl, COOCTBEHHOM M Uy»XOif
0€30MMacHOCTH, B TOM yuciie HU(PPOBOI

JIP 10

[TposiBnsromuil yBakeHHE K 3CTETUYECKMM ILIEHHOCTSAM, OOJIagaroIiuit
OCHOBAMH 3CTETUYECKOU KYJIbTYpPbI

JIP 11

[IprHMMarOnMii ceMENHbIE IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbH U
BOCIIMTAHUIO JI€TEH; NEMOHCTPUPYIOIINM HENPUITUE HACUIIUSA B CEMBE,
yX0Jla OT POJMTENBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUN CO
CBOMMH JIEThbMU U UX ()UHAHCOBOTO COJIEP>KaHUS

JIP 12

JINYHOCTHBIE pPe3yJbTaThbl

peanu3anuu NporpaMmMbl BOCIMTaHusA, onpeneaensie 'BIIOY MO

«JIEKTPOCTAIBCKHI KOJLIEINO)

PazBuBaroniuii TBOPYCCKHUC CHOCO6HOCTI/I, CITOCOOHBII KpCaTHuBHO
MBICJIMTD.

JIP 19

CriocoOHbIi B UG POBOH cpeie MPOBOIUTH OLICHKY HH(OpMaIum, ee
JIOCTOBEPHOCTH, CTPOUTD JIOTHUECKHE YMO3AKIIOUEHNS Ha OCHOBAaHUU
nocTynaromnei HHpopMaluu.

JIP 20

ConpuyacTHbIN K COXPaHEHUIO, TPEYMHOXKEHHUIO U TPAHCIISALUN
KYJIBTYPHBIX TPAIULUN U IEHHOCTE MHOTOHALIMOHAJIBHOTO
POCCHIICKOT0 rocyapcTBa.

JIP 27

Cobmroaro1uii ¥ MpornaraHIupyoIui mpaBuia 3J0pOBOTO U
6e3omacHOTO 00pasa KWU3HH, CIIOPTA; PEAYIPEKIAOIINHA THO0
MPEO0IIEBAIOIINI 3aBUCUMOCTH OT aJIKOTO0JIsA, Tabaka, ICUXO0AKTHBHBIX
BEIECTB, a3aPTHBIX UI'P U T.1.

JIP 29

3a00TAIUNACS O 3alUTE OKPYKAIOIIEH CpeIbl, COOCTBEHHOM U UY>KOH
0e30MacHOCTH, B TOM YHUCIIe ITU(POBOH.

JIP 30




B pamkax mporpammbl yueOHOH AUCIUIUIMHBI 00yYarOIIMMHUCS OCBAaWBAIOTCS YMEHUS U

3HAHUSA
Kon Ymenus 3Hanusa
JIMYHOCTHBIX
pe3yJbTaToB
JIP 1-12; e OCHOBHBIX 3aKOHOB H
JIP 19, JIP 20, | ¢ packpbiBaTh Ha NpUMEpaxX pPOJb XUMHHU B | TEOPUM XUMHHU;
JIP 27, JIP 29, | popMHUpOBaHUM  COBPEMEHHOH  HAy4YHOH | e TOJYYCHHUS u
JIP 30 KapTUHBI MHpa W B MPAKTUYECKOM | NMPUMEHEHHUS BaXKHEHIIUX
NEeSTeIbHOCTH YEJIOBEKA; METaJUIOB,  HEMETAaJUJIOB,
e JIEMOHCTPUPOBATH Ha npuMepax | KJIacCoB YIJI€BOJOPOAOB U
B3aUMOCBSI3b MEXAY XUMUEW U JIPYTUMHU | JIPYyTrUX  MpeAcTaBUTENeH
€CTECTBEHHBIMU HayKaMH; OpPraHUYECKUX
e packpblBaThb Ha TMpUMEpax IOJIOKEHUS | COCAUHEHUN;

TEOpUU  XUMHUYECKOro  cTpoeHus  A.M.
byrneposa;
e IIOHMMATH buznueckuit CMBICI

IIepnonnueckoro 3akona J[.M1. Menneneesa u

Ha €ro OCHOBE OOBSCHATh 3aBUCUMOCTb
CBOMCTB XUMHYECKUX 3JIEMEHTOB u
00pa30BaHHbIX UMU BELICCTB oT
3JIEKTPOHHOI'O CTPOEHUS aTOMOB;

e IPUMEHATH IIPaBWJIa CHCTEMaTH4YECKOU
MEXKIyHApOIHOU HOMEHKJIaTypbl Kak

CpeACTBa pAa3JIMYEHU U UACHTUDUKALMU
BELIECTB 10 X COCTaBY U CTPOCHHUIO;

e COCTaBJIAITH MOJIEKYJISIPDHBIE U CTPYKTYpHBIE
GbopMyNlbl  OpraHMYECKHX  BEIIECTB  Kak
HOocUTele  MH(pOpPMalMM O  CTPOEHUH
BELIECTBA, €0 CBONCTBaX W MPHUHAJJIEKHOCTU
K OIIPEJIEIIEHHOMY KJIaCCy COEIMHEHUM;

e XapakTepU30BaTb OPraHMYECKHE BEIECTBA
II0 COCTaBy, CTPOEHUI0O U  CBOICTBaM,
YCTaHaBIIMBATh MIPUYHNHHO-CJIEICTBEHHbIE
CBSA3M MEXAY JAaHHBIMH XapaKTEpHUCTUKAMHU
BEIIECTBA;

e TPUBOJUTH IPUMEPHI XUMHYECKUX
peakuuii,  pacCKpbIBAIOIIMX  XapaKTEpHbIE
CBOMCTBA TUIMYHBIX MIPEJICTABUTENCH KIIACCOB
OpPraHMYEeCKUX  BEIIECTB C IENbl0  HUX
uaeHTu(UKaMu  u  OOBACHEHHS 00JacTh
MIPUMEHEHNUS;

e TPOTHO3UPOBATH BO3MOKHOCTH

MPOTEKAHU XUMHUUYECKUX PEAaKIUi Ha OCHOBE
3HAHUM O THUNAX XHUMHYECKOH CBSI3M B
MOJIEKYJIaX PEareHTOB M WX PEAKIUOHHOU
CITOCOOHOCTH;
e TMPUBOAUTH  NOPUMEPHl  MPAKTUYECKOTO
WCIIONB30BaHUSI  TPOAYKTOB  TEpepadOTKU
He(TH Hu MIPUPOAHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COCTMHECHUI

(HOJ'II/IE)TI/IJ'ICHa, CHUHTCTHUYCCKOI'O Kay4yKa,

e XUMHUYECKUX TEPMHUHOB
Y CHMBOJIUKH.

e mpaBmwia  0€30MacHOrO
oOpamieHuss C  €IKUMHU,
TOPIOYUMH M TOKCUYHBIMU
BEIIICCTBAMH, CPEACTBAMH
OBITOBOM XHMHH;

e TpaBWIa W  IPHEMBI
Oe3zonmacHO ~ paboOTHI €
XUMHUYCCKHMH BEIIESCTBAMU
u 1a060pPaTOPHBIM
o0opyI0BaHUEM;

e BAXHEHIIKUX BEIIECTB H
MaTepHajoB, WX COCTaBa,
CTPOCHHS MU XHUMHUYECKUX
CBOMCTB  BEIIECTB s
0€30MacHOT0  MPUMEHEHHUS
B IIPaKTUYECKON
NeSITeNIbHOCTH;

e OOBSCHATH TIPUYHHBI
MHOT000pa3us BEIIECTB Ha
OCHOBE [0]0)11170:4
MpeACTaBIeHUH 00  uX
COCTaBe U CTPOCHHH,




aIeTaTHOTO BOJIOKHA),

o HpOBOIII/ITB OIIBITHI IIO pacn03HaBaHm0
OpPraHHYECKUX BEILIECTB: TIMLEPUHA,
YKCYCHOM KHCJIOTBI, HENPEIEIbHBIX XUPOB,
IIIOKO3bI, KpaxMmayia, OEJIKOB - B COCTaBe
MU CBBIX HpO,HyKTOB nu KOCMECTHUYCCKHUX
CPE/ICTB;

e YyCTaHAaBIIMBaTh 3aBUCUMOCTh CKOPOCTHU
XUMHYECKOM peaxiuu u CMEILEHUS
XUMHUYECCKOI'O paBHOBCCI/ISI oT pa3JII/I‘IHBIX
(bakTopoB c LETBI0 omnpeecHUsS
ONTUMAJIBHBIX YCIIOBHH MPOTEKAaHUA
XUMHYECKHX TPOIECCOB;

e IIPUBOJUTH IIPUMEPBI TMAPOIU3A COJIEU B
[TOBCEIHEBHOM KM3HH YEI0BEKA;

e IMPUBOAUTH  [PUMEPHl  OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH B MPHUPOJIE,

IMPONU3BOJACTBCHHBIX mnmponeccax n
KHU3HCACATCIBHOCTH OPraHn3MOB;,
e IIPUBOJHTDL IMPHUMCPLBI XUMHNYCCKHUX

peaKIuii, paCKpBHIBAIOLINX OOIINE XUMUIECKUE
CBOMCTBA MPOCTHIX BEIIECTB - METANIOB U
HEMETAJJIOB;

e TMPOBOAWTH pacyeTbl Ha HAXOXKJICHUE
MOJICKYJISIPHOM (OPMYIIBI  yIIIEBOAOPOJA IO
MPOYKTaM CropaHus u 1o ero
OTHOCUTENIbHOM IUIOTHOCTH W MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJAIIUX B €0 COCTaB;

e OCYHIECTBJSATH TIOUCK XUMHYECKON
uHhopManuu o HA3BaHUSIM,
UJeHTHUPUKATOpPaM, CTPYKTYpHBIM (opMyraM
BELIECTB;

e KPUTHYECKH OLIEHUBATh u
WHTEPIPETUPOBATH XUMHUYECKYIO
MH(pOpMAIIHIO, COJIEPKAITYIOCS B COOOIIEHUSIX
CpeACTB MaccoBOil MH(popmauu, pecypcax
WHuTepHera, Hay4HO-NOMYJSIPHBIX CTaThsIX C
TOYKHU 3peHus €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B LEJsIX BBISIBJICHUS
OIMOOYHBIX CYXJAeHUH U (HOpPMUPOBAHUS
COOCTBEHHOM ITO3UIIHH;

e TPEICTABISATH MYTH PEHICHUS TI0OATBHBIX
npoOyieM, CTOSIIIMX Tepel] YeIOBEYECTBOM:
9KOJIOTMYECKHUX, DHEPIreTUUYECKHUX, CHIPHEBBIX,
U POJIb XUMHUH B PEHICHUH 3TUX MPOOIIEM.




2. CTPYKTYPA COJEPKAHUE YYEFHOM JJUCHUILJIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO# padoThI

Bua yueOHoii padoThl Oo0bem B
yacax
MakcumanbHasi ydyeOHasi Harpy3ka (Bcero) 357
O0s3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 238
B TOM YHCJIE:
TEOPETUUYECKHUE 3aHATUS 175
MPAKTUYECKHUE 3aHITUS 61
KOHTPOJIbHBIE paOOTHI (3a cuém 8pemeHu, OmeedeHH020 HA NPpAKmMuyecKue 2
3aHaMUs)
camocTosTenbHas paboTa 119

IIpomexyTouHas aTrecTanms:
B (hopme rK3aMeHa




2.2. TemaTn4yecKuii IJIaH U coJiepKaHue Y4eOHOI TN CIMIIITHHbI

HaumeHnoBaHme pa3aeioB U TEM

Copep:xanue yue0HOro MaTepraja 1 GoOpMbl OPraHU3ALMH JeATeJbHOCTH
o0yuarommxcst

KoanuecTrBo

HacoB

Koabl THYHOCTHBIX
pe3yJibTaToB,
¢opmMupoBaHHIO KOTOPBIX
€roco0CTBYeT 3JIeMeHT
NMporpaMmbl

4

Bsenenue

Conepxanue y4eOHOrO MaTepuaia

Hayunble MeTO/bI TO3HAHMS BELIECTB U XUMHYECKUX sIBIICHUH. Porb
9KCIIEPUMEHTA U TEOPHU B XMMHUH. 3HAYCHUE XUMHH IIPH OCBOCHUH TIpodeccuit
CIIO u cneunansuocteit CI1O ecTecTBeHHO-Hay4yHOTO Npoduiis
npo¢ecCHOHAIBHOI0 00pa30BaHUs

CamocrosiTesibHasi padora:
1. TloaroroButh noknan «M.B. JIomoHOCOBY;
«3Jkonoruyeckue npoOemMbl 3eMiTm»

JIP1-12

Pasnea 1 O0mas u HeopraHu4ecKasi

XUMUSA

Tema 1. 1.
Xumust — HayKa O BEIIeCTBaxX

18

Conepxanue yueOHOro MaTepuana

1-2

Cocras BemecTBa. XUMUYECKHE 37IeMEHTHL. CIIOCOOBI CYIIeCTBOBAHNUS
XMMHYECKHX 3JIEMEHTOB: aTOMBI, IPOCTHIE M CIIOXKHBIE BellecTBa. BemecTBa
TIOCTOSTHHOTO ¥ IEPEMEHHOTO COCTaBa. 3aKOH MOCTOSHCTBA COCTaBa BELICCTB.
BermecTBa MOJIEKYIIPHOTO M HEMOJIEKYSpHOTO cTpoeHus. Croco0bI 0TOOpaXkeHus
MOJIEKYJI: MOJICKYJISIPHBIE M CTPYKTYPHbIE (OPMYJIbI; IIAPOCTEP>KHEBHIE U
MacmTaOHbIE IPOCTPAHCTBEHHBIE MOJIETH MOJICKYJL.

W3mMepenue BemiecTBa. Macca aTOMOB M MOJIEKYJ 1. ATOMHast €JMHUIA MACCHI.
OTHOCHUTEILHBIE aTOMHAS U MOJIEKYJIApHas MaccChI. Konuuectso BCHICCTBA U
€JIMHHUIIBI €TO U3MEPEHUS: MOJIb, MMOITb, KMOJIb. Huciio ABoraapo. MoisipHast
Macca.

ArperaTHble COCTOSIHHSI BemlecTBa. TBepoe (Kpuctaummdeckoe u amopdHoe),
JKUJKOE U Ta3000pa3HOe arperaTHbIe COCTOSTHUS BEIIECTBA. 3aKOH ABOTAIpO U €T0
CIIEICTBHS.

MomnsipHBIN 00bEM BEIIECTB B ra3000pa3HOM cocTossHIH. OOBheIUHEHHBIN Ta30BBIN
3aKOH U ypaBHeHue MenieneeBa—Knaneiipona.

5-7

Cmecu BCHICCTB. Pazmmuns MCKAY CMECAMU U XUMHUUYCCKUMU COCAUHCHUAMMU.
MaccoBas u 00beMHas J0JIH KOMIIOHCHTOB CMECH.

IIpakTHuyeckne 3aHATHS:

1.PacueTHple 3a7aun Ha HAXOXXACHHWE OTHOCHUTEIHHON MOJEKYJISIPHOH MacChl H
MOJISIpHOM BelllecTBa»

2. Pemenne 3amay mo Teme.

3. PacueTHble 3aauu Ha HaXOXKICHUE MAcCOBOW NOIM XUMHUUYECKUX JJIEMEHTOB B
CJIOKHOM BELIECTBE

4. PacyeTHble 3371241 HA ONPE/IeIEHHE MAacCOBOH M 00OBEMHOM JOJIM B CMECH.

JIP1-12; JIP 20
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CamocrosiTesbHas padora:
1. TloaroroBka pedeparoB 00 OTKPBITHH OJHOTO M3 OCHOBOIIOJIATAFOIIUX
3aKOHOB XHUMUH, AJIIOTPOIHBIC W3MEHCHHUS BCHICCTB M WX 3HAUCHHE B
JKU3HH W JCATCIbHOCTH 4EJIOBEKa; 00 OTKPBITUM OJHOIO W3
OCHOBOIIOJIATAIOIIUX 3aKOHOB XUMUH,
2. PemmTs 3agaun Ne 1-4; 6,7, 8, 9 c. 18.
3. PemmTh 3ama4u 1o TEME.

Tema 1.2. Ctpoenue atroma

Copneprxanue yueOHOTO MaTepraa

AToM — croxHas 4yactuna. Jloka3aTenbCTBa CIOXKHOCTH CTPOCHHUS aToMa:
KaTOJHBIC U PEHTTCHOBCKUE JIyud, POTOI(D(PEKT, pauOAKTHUBHOCTD, JICKTPOJIHU3.
ITaneTapHast Monenb atoMa O.Pesepdopaa.

Crpoenne atoma mo H.Bopy. CoBpeMeHHBIC MPENCTaBICHUS O CTPOCHHH aTOMA.
KopryckyssipHO-BOTHOBOM Jyanu3M 4acTUI] MUKPOMUDA.

CoctaB aToMHOrO spa. HyKk/IOHBI: IPOTOHBI U HEHTPOHBI. V30TONBI U HYKIIUABL.
YcTouuBOCTD A1€Ep.

OnexkTpoHHas 000104ka aTroMoB. lloHATHE 00 OJIEKTPOHHON OpOUTAIH W
AIEKTpOHHOM oOmake. KBaHTOBBIE dmcia: TiIaBHOe, opOWTanbHOE (MOOOYHOE),
MarHWTHOE ¥ CIWHOBOE. PacmpenencHre 5SIEKTPOHOB TIO OSHEPTETHUYSCKUM
YPOBHSIM, TTOTypOBHIM H opouTamsM B
COOTBETCTBHHM C TIPUHIMIIOM HAWMEHBIIEH OSHepruw, mupuHImmoMm [laymn wu
npaBuioM ['yHaa. DIeKTpOHHBIC KOH(MUTYPAIIUH ATOMOB XUMHUYECKHX 3JICMCHTOB.
Banentusie BO3MOKHOCTH aTOMOB XUMHYECKHX 3JEMEHTOB.
DJIeKTPOHHAS KJIACCH(DUKALUSA XUMHUYCCKUX JJICMEHTOB: S-, p-, d-, f-31eMeHTHI

IIpakTHyeckue 3aHATHS:
1. CocTaBieHue NEKTPOHHBIX KOHQHUTypalui.

CamocrosiTesibHasi padora:
1. CocraBuTh A0KIa] 00 OTKPHITUH M CBOWCTBAX OJHOTO U3 3JICMEHTOB
IITXD;
2. ToaroroButsk coobinenue «[IpruMeHeHUe PaNOAKTUBHBIX U30TOMOB B
MIPOMBIIIICHHOCTH U CEJIbCKOM XO03SHCTBEY; «BOIIOIHS TPEICTABICHHUIMA
0 CTPOEHHH aTOMay;
3. CocraBlieHUE JIEKTPOHHBIX KOH(MUTYpaIUii aTOMOB

JIP1-12; JIP 19,JIP 20,
JIP 27

Tema 1.3. Ilepuoanyeckuil 3aKoH U
Ilepuoauueckast cHCTEMA
XUMHYECKHUX 2JIEMEHTOB
AN .Menneneena

Conepxanre yueOHOro MaTepuaa

1 OTkpbITHE [IEPUOIUUECKOTO 3aKOHa. [Ipeanoceuiku: HaKOILICHUE
(bakTONIOTMUECKOTO MaTepuasia, paboThl TPEAINIECTBEHHUKOB, Che3]l XUMHKOB B
Kapacpys, nwunoctHele kauectBa J[.M.MenneneeBa. Otkpeitne  JI.U.
MenneneesbiM [lepuoanueckoro 3akoHa.

2 Ilepuoguueckuit 3akoH U crpoeHue aroma. M3orombl. CoBpeMEHHOE NOHATHE

XMMHUYECKOTO0 3j1eMeHTa. 3akoHoMepHocTh [.Mo3znu. CoBpeMeHHast pOpMYIMPOBKa
Ilepuonuueckoro 3akonHa. Ilepuoaudeckass cHUCTeMa U CTPOEHHE aTOMa.
@U3NUECKUII CMBICI MOPAJKOBOIO HOMEpa 3JIEMEHTOB, HOMEpPOB TIPYMIBl U
nepuona. Ilepuonuueckoe H3MEHEHHME CBOMCTB JJIEMEHTOB: pajnyca aToMa;
SHEPrun MOHHU3ALNH; IEKTPOOTPHIATEIbHOCTH. [TpuauHb!

JIP1-12; JIP 19,JIP 20,
JIP 27
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HM3MEHCHHS METANIMYSCKUX U HEMETAUIMYCCKUX CBOMCTB JJICMEHTOB B rpynmnax u
nepuoaax, B TOM 4YuUCIIC OOJIBIINX U CBCpXGOJ’ILIHI/IX. 3HaueHue HepnonnquKoro
3aKOHa " Hepnonnqecxoﬁ CUCTCMbI XUMHUUYCCKHUX DJICMCHTOB.

I[IpakTHyecKue 3aHATH: 2
1. XapaktepucTHka  3JEMEHTOB C  Y46TOM  MECTOHAXOXKACHUSI B
NIEPUOJUYECKON CUCTEME;
2. XapaKTepuUCTHKAa XHMHUYECKHX 3JCMEHTOB IO KHCJIOTHO- OCHOBHBIM
CBOWCTBAM HUX COCTUHECHUN. AM(POTEPHOCTS.
CamocrosiTesibHasi padora: 4
1. TloaroroButs pedepaT 00 OTKPHITHH MEPHOAUICCKON CUCTEMBI XUMHICCKIX
anemenToB J[.11. Menneneesa;
2. CocraButh A0KIa1M 00 OTKPBITHH M CBOMCTBaX 0HOTO U3 3neMeHnToB [1TX0D;
3. CocraBuTh XapaKTEePUCTHUKY JIEMEHTA IT0 MECTOHAXOKACHHUIO B
MIEPUOTUIECKON CUCTEME; IT0 KHCIOTHO- OCHOBHBIM CBOWCTBAM X
COEIMHEHUI.
Tema 1.4. CtpoeHue BemecTBa 13 JIP1-12; JIP 19, JIP 20,
Coneprkanne yaeOHOTO MaTepHala 9

12




1 TlonsTHEe 0 XUMHYECKOM CBS3U. THIIBI XUMHUYCCKUX CBSI3CH: KOBAJICHTHAsI, HOHHAS,
MeTajsinueckasi 1 BOJOPOIHASL.

KoBanenTHas xXuMuveckas cBsi3b. J[Ba MexaHn3Ma 00pa30BaHUS ITOM CBS3H:
OOMCHHBIH U TOHOPHO-aKIENTOPHBIH. OCHOBHBIC TAPAMETPhI 3TOTO TUIIA CBS3H:
JUTMHA, TIPOYHOCTb, YTOJI CBSI3U WJIM BaJ€HTHBIN yroi. OCHOBHBIE CBOICTBA
KOBAJIEHTHOM CBSI3U: HACBILLIEHHOCTb, NOJSIPU3YyEMOCTh U IPOYHOCTb.
OIEeKTPOOTPUIIATEIEHOCTE M KJIaCCH()UKAIINSI KOBAJICHTHBIX CBA3EH IO ATOMY
MIPU3HaKY: NOJSPHAs U HENOJSIPHAsl KOBAJIEHTHbIE CBsA3U. I1oysipHOCTE CBSA3M U
TIOJISIPHOCTH MOJIEKYNBI. CIIoco0 mepeKphIBaHuUs SJIEKTPOHHBIX OpOUTaIeh u
KIaccu(UKAIUA KOBAJCHTHBIX CBA3EH 0 3TOMY MPU3HAKY: G- U TT-CBA3H.
KpaTHOCTh KOBaJICHTHBIX CBSI3€H U KIIaCCU(PHUKAIHS UX IO ITOMY IIPU3HAKY:
OJIMHApHbIE, IBOMHBIE, TPOIHBIE, MOTYTOPHBIC. THIBI KPUCTAJTUIMYECKUX PEIIETOK Y
BEILECTB C 9TUM THIIOM CBSI3U: aTOMHBIE U MOJIeKyJsipHble. Du3nueckue cBoiicTBa
BEILECTB C STUMU KPUCTAJUIMYECKUMU PELIECTKAMHU.

Honnas xumuueckass cBs3b. KpalfHuii ciydail KOBaJIeHTHOM MOJSPHOM CBS3M.
Mexanu3M 00pa30BaHUsl MOHHOW CBsi3U. MOHHBIC KPHUCTAJUTUYCCKUE PEIICTKH U
CBOICTBa BEIICCTB C TaKUMU KpHUCTaJIJIaMH.
Mertamndeckass xumMudeckas CBi3b. OcCOOBIM THIO XMMHUYECKOH  CBSI3H,
CYLLECTBYIOIINNA B MeTajIaX U ciuiaBaxX. Ee oMY U CXOACTBO ¢ KOBAJIEHTHOW U
HOHHOM  cBsa3gMu. CBOMCTBA  METAUIMYECKOM  CBA3H.  MeTalIMdecKue
KPUCTAJIMYECKHE PEIIETKH U CBOMCTBA BELIECTB C TAKUMH KpUCTAJJIaMHU.
Bomoponnass xmMmdeckas cBsi3b. MexaHu3M oOpa3oBaHUs Takod cBs3u. Ee
KIaccu(UKAIUSA: MSKMOJICKYJISIPHAS W BHYTPUMOJICKYJISIpHAS BOIOPOIHBIC CBA3H.
MoutekynsipHble

KPUCTAJTUYECKHE PEIISTKH AJIsl OTOTO THMa CBsi3u. Ou3ndecke cBOMCTBA BEIIECTB
C BOJIOPOJHOM CBsI3bIO. bromornyeckas pojb BOJOPOJHBIX CBsI3ed B OpraHU3alluu

CTPYKTYD

OHOTOJINMEPOB.

EnnHas npupoa XMMUYECKHUX CBSI3€i: HAIMYKE PA3IMYHBIX THUIIOB CBS3EH B OJIHOM
BEIIIECTBE, nepexo/y OJTHOTO THIA CBSI3H B JIPYTro.
KomruiekcoobpaszoBanue. [ousiTre 0 KOMIDIEKCHBIX COCIMHECHUSX.

KOOp,HI/IHaL[I/IOHHOC HHUCJI0 KOMHJ’IeKCOO6paBOBaT6J’IH. BHyTpGHHSIfI U BHCUIHAA
C(I)epa KOMIIJICKCOB. HOMeHKJ’IaTypa KOMIIJIICKCHBIX COCHHHCHHﬁ. Nx 3nauenue.

IIpakTnuyeckune 3aHATHS:
1. OmnpexeneHne THNa CBSI3M B COCIUHEHHUAX U COCTAaBJICHHUE CXEM CTPOCHHS
CBS3H.
2. HomenxiaTypa KOMIUIEKCHBIX coequHeHuH. VX 3HaueHne.

CamocrosiTenbHast pabora:
1. Pemuts 3amaun yueOHuKa c. 32 Ne3,4,5
2. TloaroroButs coobmieHue «THITBI KPUCTALUTUYECKUX PEIICTOKY;

Tema 1.5. JlucnepcHbIE CUCTEMBI

Copepxanne yaeOHOTO MaTepuaa

JIP1-12; JIP 19, JIP 20
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[MonsTe o nucnepcHbIX cucTeMax. Kiaccudukamus IUCHEPCHBIX CHCTEM B
3aBUCHMOCTH OT arperaTHOro COCTOSIHMSI JMCIEPCHOHHOW Cpesibl U AMCHEPCHOU
¢a3zsl, a TaKxe o pas-
Mepy HX uyactul. ['pyOomucriepcHble CHUCTEMBI: OMYJIbCHH U CYCIICH3HH.
ToHkogucHepcHbIE CHCTEMBI: KOJUIOMJHbIE (30 W TeNMM) W HUCTUHHBIC
(MOJIeKyJIpHBIE, MOJICKYJIIPHO-HOHHBIC
u nonusle). D ekt Tunnams. Koarymsamus B KoTOHIHBIX pacTBopax. CHHEpe3uc
B reisX. 3HaueHHE MAWCICPCHBIX CHUCTEM B JKMBOM M HEXHBOH IpHpole H

MIPaKTUIECKON JKU3HU
YeJIOBeKa. JMYJIbCHUH U CYCIICH3HH B CTPOUTENBCTBE, MHIIEBOW M MEAWIIMHCKON
MIPOMBIIIICHHOCTH, KOCMETHKE. buonornueckue, MEIUIMHCKHE "
TEXHOJIOTHYECKHE 30J1H. 3HaueHHe

rejell B OpraHM3alMy KUBOM Marepuu. Bromornyeckue, MUIeBbie, MEAUIIMHCKIE,
kocMmeTnueckue renu. CuHepe3suc Kak (PakTop, OMPENeNsIONIMiA CPOK TOJHOCTH
MPOTYKITUH Ha
ocHoBe resneil. CBepThIBaHUE KPOBU KaK OMOJIOTMYECKUI CHHEPE3HUC, €T0 3HAYCHHUE.

CamocrosiTesibHasi padora:

1.IToarotoBUTh COOOIIEHHE «IOMYIBCHH W CYCICH3UH»;, «30JM H Telu.
Koarymsmus»; JlucrepcHbIe CHCTEMBI B )KA3HHU YEIOBEKA.

2. Pemmmts 3amaun yueOnuka Ne 6,7,8,9,10 c. 53

Tema 1.6. XuMudeckne peakium

15

Knaccudukanms XUMHYECKUX peaKUUil B OPraHMYECKOW M HEOPraHMYeCKOU
xumud. [loHsTHe 0 XmMHUeckodW peakuuu. Peaknmum, upymme 0e3 M3MEHEHHS
Ka4eCTBEHHOTO COCTaBa
BEIIECTB: aJUIOTPONM3aMs M n3oMepu3anus. Peakiuu, nayniye ¢ n3MEHEHHEM
COCTaBa BEIIECTB: IO YHCIy W XapakTepy pearupyromux H o0pa3ylomuxcs
BEIIECTB (Pa3JIOKEHUS, COEAMHEHHs, 3aMelIeHus, OOMEHa); 1O M3MEHEHHUIO
cTeneHei OKHCIICHUS JJIEMEHTOB
(OKHCIHUTENIFHO-BOCCTAHOBUTENBHBIE WM HEOKUCIUTEIHbHO-BOCCTAHOBUTEIIHHbIC
peakimn); mo TerioBomMy 3ddexry (3k30- U dHIOTEpMUYECKHE); 10 (dase (ToMo- U
reTeporeHHbIC); 10 Ha-
npaBieHUIO0 (0OpaTUMBle M HEoOpaTHMBbIE);, IO HCIOJIB30BAHHIO KaTaln3aTopa
(kaTamuTHYEeCKME W  HEKaTAIUTHYECKHE); 10 MeXaHu3My (paauKalbHBIE,
MOJIEKYJISIPHBIE u VOHHEIE).
BeposiTHOCTH  TpOTeKaHMS XMMHYECKMX peakUuid. BHyTpeHHsst sHeprus,
sHTabnusA. TermoBoit addexkt xumuyeckux peakuuii. TepMoxuMHuUecKHe
ypaBHeHHs. CTaHIapTHas SHTaJbIIMS peakuuii n oOpa3oBaHMS BEIIECTB. 3aKOH

I'N.I'ecca 31 €ro CJIE/ICTBUSL. DHTponus.
CkopocTtb xumHuueckux peakuuid. [lonstue o ckopoctu peakiuii. CKOpocTb roMo-
i reTeporeHHOU peaxium. DHeprus aKTHUBAIAH.

@DaKTOpHI, BIUAIOLIME Ha CKOPOCTh XUMHUUYECKOU peakuuu. [Ipupona pearupyrommx
BemecTB. Temmeparypa (3akoH Bant—TI odda). Konnenrpanusa. Katamuzatops! n
KaTajaus:

TOMO- ¥ TeTepOTeHHBIH, WX MeXaHu3Mbl. @OepMeHTH, HX CpaBHEHHE C
HEOPTaHMYECKUMH  KaTaJdu3aTOpaMH. 3aBHCHMOCTH CKOPOCTH peakuuil OoT
IIOBEPXHOCTH CONIPUKOCHOBEHHUS PEArUPYIOLIUX BEIIECTB.
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OOpaTMOCTh XMMHYECKMX peakiuid. XuMmuueckoe pasHoBecue. [lonsitme o
XMMHYECKOM  paBHOBecHH. PaBHOBECHbIE  KOHUEHTpanuu. JMHaMHU4YHOCTH
XMMHUYECKOTO paBHOBecHs. DakTophl, BIMAIOIIME Ha CMELICHHE pPaBHOBECHUS:
KOHLICHTpAIHs, JlaBJIcHUE, TeMIepaTypa
(mpunuun Jle llatense).

HpaKanecxne 3AHATHA:

1. Pemenue 3a1ad Mo TEPMOXHUMUYECKIM YPaBHEHHAM. 2
2. l3yuyeHne BIHSHUS YCIOBHH HA CKOPOCTh XHMUYECKUX PEAKIIHH.
CamocTosiTe1bHast padora:
1. Pemenue 3a1ad M0 TEPMOXHUMUYECKIM yPABHEHHUSAM.
2. [TIlpuBectn mpuMepsl HCIOIB30BAaHMS KaTalIW3aTOPOB W HHTMOWTOPOB B 4
OBITY U IPOMBIIUICHHOCTH
3. BeimonHeHHE YIIpa)XHEHNH Ha TOBTOPEHHUE M CHCTEMAaTH3AIINIO 3HAHUI.
23
Coneprxanne yaeOHOTO MaTepHania
Ilonatue o pactBopax. DuU3NKO-XUMHYECKass MPHUPOJA PACTBOPEHHUS U  PaCTBOPOB.
B3auMopeiicTBue pacTBOPUTENS] M PACTBOPEHHOTO BeEIECTBAa. PacTBOPUMOCTH BEIIECTB.
Cnoco0bl BBIpa)KEHHUSI KOHIIEHTPAIIMH PacTBOPOB: MaccoBasl JI0Jsl PAaCTBOPEHHOIO BEIIECTBA
(mporueHTHAas), MOJISIpHAsl.
Teopus 31eKTPOTUTHYECKON JUcCOoMai. MexaHnu3M AUCCOLMAIMU BEIECTB C Pa3IMUYHbIMU
TANIAMU XMMMYECKUX CBs3ed. BKiajg pycCKMX Yy4YeHBIX B DPa3sBUTUE IPEACTABICHUN
00 aneKkTponuTHIecKo auccoruanii. OCHOBHBIC IOJIOKCHUS TCOPHUH 3IJIEKTPOIUTHUCCKOH
aucconyanyy. CTemeHb 3JICKTPOIMTHYECKON Auccommanud U (akTopbl €€ 3aBUCHMOCTH. 8
CunbHele u cpenHue SIEKTPOIHTEL.
Huccounanust Boasl. Bomoponusiii mokasatens. Cpena BOAHBIX PacTBOPOB 3JIEKTPOIHMTOB.
Peaknun obMeHa B BOJIHBIX pacTBopax SEKTPOJIUTOB.
I'maponmn3 kak oOMeHHBIH mporecc. HeoOparumelif  T'MAPOJNN3  OPraHMYECKHX U
HEOPTaHMUYECKUX COECJUHEHUH M €ro 3HAa4eHHE B MPAKTUYECKOI MeATeNTbHOCTH YeNOBEKa.
Ob6patumblii  ruapoiu3 coseid. CrymeHuaThiii ruaponn3. [IpakThdeckoe MPUMEHEHUE JIP1-12; JIP 19, JIP 20
Tema 1.7. PactBops! rugponnsa.  [uaponn3  opraHMuecKMx — BemecTB  (OenKoB,  JKHPOB,  YIJIEBOJOB, JIP 27, JIP 29, JIP 30
noJHYKIeoTH10B, AT®) 1 ero Gmonorndeckoe u MpakKTUIECKOE 3HAUCHHE.
IIpakTHyeckue 3aHATHA:
1. Pemenne 3amau mo temam «MaccoBasi OIS paCTBOPEHHOTO BEIECTBA;
«MonsipHast KOHIEHTPALHI».
2. [IlpuroToBieHHE PaCTBOPOB C 3aJaHHOW KOHIICHTPAIHUCH. 5
3. Peakiuun oOMeHa B pacTBOpax JIEKTPOIHUTOB.
4. CocraBieHne ypaBHCHUH peaKIMii HOHHOTO oOMeHa.
5. CocraBieHne ypaBHEHUH peaKIMid THIPOIU3a.
CamocTosiTe1bHast padora:
1. BrmonHeHue ynpakHEHHH Ha TOBTOPEHUE W CHCTEMATH3aLNI0 3HAHHUH.
2. Pemenwne 3ama4 o TeMe «MaccoBasi 10JIs1 pACTBOPEHHOT'O BEIIECTBA;
MOJISIpHas KOHOCHTPAIA» 10

3. Tloaroroska coobmenuii: «[IpuMeHeHe BOABI B TEXHUYECKUX LIEIIX).
«XKecTkocTh BOJIBI M CIIOCOOBI €€ ycTpaHeHus»; « ICTHHHBIE pacTBOPHI)
4. Brxuan pyccKuX y4eHbBIX B pa3BUTHE IPEICTaBICHUH
00 JJIEKTPOIUTHUYECKOI TUCCOIMALIIH.
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5. CocraBneHue ypaBHEHUH peakluil 3MeKTPOIUTUIECKON TUCCOLMALUY;
THIPOJIN3a, HOHHBIX PEeaKLUi;

6. T'uaponus opraHMYECKUX BELIECTB;

7. BeinonHeHue ynpakHEHUH Ha NOBTOPEHHUE U CUCTEMATHU3ALUIO 3HaHUI 1o
Teme «PacTBopbI.

Tema 1.8. O0001EeHne u
cUCTEMAaTH3aI1sl 3HAHUH.

Cozepxanue yueGHOrO MaTepUaa

O00011IeHNE U CUCTEMATU3ALMS 3HAHUMN.

IIpakTHyeckue 3aHATHA:
1. KonrposbHas pabota

JIP1-12; JIP 19, JIP 20, JIP 30

Tema 1.9. OKHCINUTENLHO-
BOCCTaHOBMTEJLHEIE PeaxIim.
DNEKTPOXUMHIECCKHE POIECCHI

20

Coneprxanue ydeOHOTO MaTepuaia

1

OKHCINTETFHO-BOCCTAHOBUTENBHBIE peakiiy. CTeTleHb OKACICHUS.
Boccranosurenn n oxucaurenn. OKHCIEHNE U BOCCTaHOBIEHHE. BaxkHenme
OKHUCJINTESIIH M BOCCTAHOBHUTEIN. BoccTaHOBHUTEIBLHBIE CBOMCTBA METAINIOB —
MPOCTHIX BelecTB. OKUCIUTENbHBIE

1 BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAIIJIOB — MPOCTHIX BELIECTB.
BoccraHoBuTeNEHBIE CBOWCTBA BEUIECTB, 00OPA30BAHHBIX 3JICMEHTAMH B HH3IICH
(oTpunaTenpHOI) cTeneHn okucienus. OKUCIUTeIbHbIE CBONCTBA BEIIECTB,
00pa30BaHHBIX IEMEHTaMU B BBICIICH (IIOJI0KUTEIBLHON) CTEIIEHN OKUCIICHUS.
OKI/ICJ'II/ITCJ'II)HLIG 1 BOCCTAHOBHUTCJIbBHBIC CBOﬁCTBa BCIICCTB, 06p830BaHHLIX
3JICMCHTAMU B HpOMe)KyTO‘IHI)IX CTCIICHAX OKHUCJICHUS.

Knaccudukarys okuCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiui. Peakimn
MEXaTOMHOTO ¥ MEXMOJIEKYJISIPHOTO OKHCIIEHUSI-BOCCTAHOBIIEHUS. Peakunn
BHYTPHUMOJIEKYJISIPHOTO OKHCJIEHUS-BOCCTAHOBJICHUS. Peakiinu caMoOKHUCIEHUS
CaMOBOCCTaHOBJICHUS (IHCIIPONOPIIMOHUPOBAHUS).

MeTto/1bl cOCTaBIIEHUSI YPABHEHUH OKUCIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKIIHI.
MerTopx amekTpoHHOTO OaraHca. BiusiHEe cpebl Ha IpOTEeKaHUEe OKUCITUTEIHHO-
BOCCTaHOBHTEJIbHBIX IPOLIECCOB.

XUMHUYECKHE HCTOYHHMKH TOKA. OJEKTPOAHbIE MOTEHIManbl. Psan craHmapTHBIX
3NEKTPOAHBIX MOTEHIMATOB (JEKTPOXUMHUYECKUH P HAUPSHKCHUH METaIoB).
lanpBaHMYecKkWe 3IEMEHTHI W NpUHIMIBI  HUX  pabotel.  CocraBneHue
raJbBaHUYECKUX 371eMeHTOB. OOpa3oBaHNe TalbBaHUYECKUX Map MPH XUMHYECKUX
npoueccax. l'albBaHUYECKHE DJIEMEHTHI, INPUMEHSEMBbIE B JKU3HU: CBUHIOBAs
aKKyMyJISITOpHasi Oartapesi, HHUKeJb-KaJMHEBbIe OaTapew, TOIUIMBHBIC 3JEMEHTHI.
ONeKTponu3 paciiaBoB M BOAHBIX PAacTBOPOB  3JIEKTPOIMTOB. [Iporeccsl,
MIPOUCXOJAIINE HA KAaTOJAE U aHOAE. YPABHEHUs DJICKTPOXUMHUUECKUX MPOLECCOB.
Onexrponus BOJIHBIX
pPacTBOpPOB C WHEPTHBIMHM JJIEKTPOAAMHU. OJEKTPOJIU3 BOJHBIX PACTBOPOB C
pacTBOpUMBIMU 311eKTpoaamu. IIpakTuueckoe MpUMEHEHHE IEKTPOIU3a

IIpakTHyeckue 3aHATHA:
1. Buumsaue cpeapl Ha IpOTEKaHHE OKHCIMTELHO-BOCCTAHOBHTEIIBLHBIX
MIPOLIECCOB.
2. Cocrasnenue OBP.
3. CocraBieHne ypaBHeHHH 3JIEKTPOJIN3a

JIP1-12; JIP 19, JIP 20
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4. KoHTponb 3HaHUI O TEME

CamocrosiTesbHas padora:

1. Brimonnenue yOpaxHEHU I o TeMe «OKUCIUTENBHO -
BOCCTAHOBUTEJIbHBIE PEAKILIUI

2. OKHCIUTENbHO — BOCCTAHOBHUTEIbHBIE PEAKIMU B MPHUPOJE U HAPOJHOM
XO3SICTBE.

3. CocraBiieHHE ypaBHECHHN SJIEKTPOIIH3A.

4. TlpakTudeckoe [IPUMEHEHHE 3JIEKTPOIH3A. lanpBanonnacTuka
lanpBanocTerus. PadpuanpoBanie IBETHRIX METAILIOB.

Tema 1.10. Knaccugukarms
BewiecTB. [IpocThie BewecTra

23

Coneprkanne yqaeOHOTO MaTepHaia

1

Knaccugukarms HeopraHUIecKnX BemecTB. [IpocThie U CII0KHBIE BEIIECTBA.
Oxcuapl, ux Kaaccupukanyst. [ mapokcuas! (OCHOBaHUS, KACIOPOICOISPIKAIIIC
KHUCJIOTHI, aM(oTepHbIe THAPOKCHABT). KucmoTer, ux kinaccudukamms. OCHOBaHHSA,
UX Kilaccu(UKaIus.

Conu cpenHue, KUcible, OCHOBHbIE U KOMILJIEKCHBIE.

Mertansl. [TonoskeHne MeTamIoB B MEPUOJNUECKON CHCTEME U OCOOCHHOCTH
CTpOeHHs X aTOMOB. [IpocCThie BelecTBa — METaIIbl: CTPOEHUE KPUCTAIIIOB U
METaJLIMYECKass XUMHUYECKas CBA3b. O6H_[I/Ie (bI/ISI/I‘IeCKl/Ie CBOICTBA METANJIOB U UX
BOCCTaHOBHTEJIHLHBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETaIaMU (KHUCIOPOAOM,
raJIoreHaMu, Cepoil, a30TOM, BOJOPOJIOM), BOJIOH, KUCIOTaMH, PACTBOPAMH COJIEH,
OpPTraHUYECKUMH BEIIeCTBAMH (CIUPTAMU, TaJIoTeHaIKaHAMH, (PEHOJIOM,
KHCIOTaMH), menodamMu. OKCHIIBI U THAPOKCHIBI METAJIOB. 3aBUCHMOCTE CBOWCTB
STHX COCIUHCHHUN OT CTENICHEW OKHUCIICHUS METAJIIOB.

3HaYeHHE METAJUIOB B IPUPO/IC U KU3HU OPTaHU3MOB.

Koppo3sus metamnos. [TorsTHEe KOppo3un. XUMHUYeCKast KOPPO3HSI.
DnexTpoxuMuueckas Kopposus. CriocoObl 3alUThl METAIIJIOB OT KOPPO3HH.
O6u1re criocoOBI NOTYYEHUS METAIJIOB. MeTalIsl B IpUpoie. MeTayutyprus u ee
BUJIBL: TTAPO-, TUAPO- U DIIEKTPOMETAIUTYPTHS. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB
COEJIMHEHHNI METaJIOB U €T0 MPAKTUIECKOe 3HAUSHHE.

Hewmerastst. [Tonoxenue HemeTamuioB B [lepromudeckoi cucreme, 0COOCHHOCTH
CTPOEHHSI KX aTOMOB. DJIEKTPOOTPHUIIATEIHLHOCTb.

Braropomapie ra3pl. NEKTPOHHOE CTPOSHUE aTOMOB OJIATOPOIHBIX Ta30B U
0COOCHHOCTH WX XUMHUYECKHAX U (PU3UIECKUX CBOWCTB.

Hewmerammsr — mpocTsie BemecTBa. MIX aTOMHOE W MOJIEKYIISIPHOE CTPOCHHE UX.
Amotponusi. XUMHUYECKUE CBOMCTBAa HEMETAIIOB. OKHUCIUTENbHbIE CBOUCTBA!
B3aMMOJICHCTBHE C METAJUTAMH, BOJOPOIOM, MEHEE AIIEKTPOOTPUIATEIHHBIMH
HEMeTalIaMH, HEKOTOPBIMH CIIOXKHBIMH BellleCTBaMH. BoccTaHOBUTEIEHBIE
CBOWCTBA HEMETAJUIOB B PEAKIHUAX C PTOPOM, KHCIOPOIOM, CIOKHBIMU
BEIIECTBAMHU — OKHCIUTEJSIMH (a30THON M CEPHOM KHCIIOTaMH U JIp.).

IIpakTHyecKue 3aHATHUS:
1. BoccranoBuTenbHBIE CBOMCTBA METAILIOB.
2. 3HaueHHWe METaJUIOB B IIPHUPOJIE U )KU3HU OPTaHU3MOB.
3. OO6mue cnocoObl MONTYYeHHS METAJIOB.
4. TlomsTre o MeTayuTyprud. [IpOM3BOICTBO YyTyHA U CTAIH.
5. .PemeHue sKCIiepUMEHTAIBHBIX 33714 [0 TEME METaJLIBI.

JIP1-12; JIP 19,JIP 20
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6. T'eHernueckue psabl MeTaIa
7. Pelenue sKcriepuMEHTANIBHBIX 3324 [0 TEME HEMETAJLIIbI.
8. T'eHermueckue psabl HEMeTaIa

CamocrosiTesbHas padora:

1. TlogroroButh cooOmieHuss 00 OTKpbITUM M cBoicTBax Me; «Poinb
METAJUIOB B XKH3HHM YEJIOBEKa»; O METaTypru4eckoM IpeAnpUsITUU
ropoja; MIPOU3BOJCTBO UyTyHA U CTaNIH; CIIABBI;

2. TlomyueHme HeMeTaUIOB (DPAKIIMOHHON MEPETOHKON KHIKOTO BO3AyXa U
3NEKTPOJIM30M PACTBOPOB MIIH PACIIIIABOB 3IIEKTPOJIUTOB.

3. BrmomHeHHE ynpaXXHEHUH 10 TeMe.

Tema 1.11. OcHOBHBIE KJIAcCHI
HEOPTaHMYECKNX W OPTaHUYeCKUX
COEIMHEHN

16

Conepxanue y4eOHOrO MaTepuaia

Bonopoansie coennnenust HemeTauioB. [lonyuenue aMmmuaka v XJIopoBoAOpoIa
CHUHTE30M U KOCBEeHHO. Pusnyeckue cBoiictBa. OTHOILIEHUE K BOJIE: KUCIOTHO-
OCHOBHBIE CBOICTBA.

Oxcupl ¥ aHTHAPUIIBL KapOOHOBBIX KUCIOT. HeconeoOpasytomiye u
coJieoOpa3yromnie oKCuIbl. KUCIIoTHRIE OKCHIBI, HX cBOiicTBa. OCHOBHBIC OKCHIIBL,
UX CBOWcTBa. AM(OTEpHBIC OKCHIBI, IX CBOHCTBA. 3aBUCUMOCTH CBOMCTB OKCHIIOB
METAJUIOB OT CTETICHH OKHCIICHUSI.

AHTHIPUAB KapOOHOBBIX KUCIIOT KaK aHAJIOTH KHCIOTHBIX OKCHIIOB.

KucnoTs! opranmyeckie u Heopranndeckue. KucioTsl B cBeTe Teopun
AIEKTPOIUTUICCKON qrcconranii. KUCIOTH B CBETE MPOTOIUTHIECKON TEOPHH.
Knaccudukarus kucnot. O61ue cBoiicTBa KUCIOT: B3aUMO/ICHCTBHE
OpraHMYECKUX M HEOPTaHMUECKHUX KUCIIOT C MeTallaMU, OCHOBHBIMU U
aM(pOTEPHBIMU OKCHUAAMHU M THIPOKCUIAMH, COJISIMHU, 00Pa30BaHHE CIIOKHBIX
3¢pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.
OcHoBaHusI OpraHuvecKke u Heoprannueckre. OCHOBaHMS B CBETE TEOPUH
ANEKTPOIUTHICCKON aucconnanyi. OCHOBaHHS B CBETE IMPOTOIUTHYCCKON TEOPUH.
Knaccudukarus ocHoBaHMA. XUMHUYECKHE CBOWCTBA MIEIOUCH U HEPaCTBOPUMBIX
ocHoBaHUH. CBOHCTBa OECKUCIOPOIHBIX OCHOBAaHUIT: aMMHaKa M aMHHOB.
B3anMHOe BIHSHHE aTOMOB B MOJICKYJIC aHHJIIHA.

AmQoTepHBIe OpraHuIecKre U HEOPTaHMYECKUE COCTUHEHUSI. AM(MOTEPHEIC
OCHOBAHHS B CBETE MPOTOIUTHICCKON TEOpHUH. AMPOTEPHOCTH OKCHIOB U
THIPOKCHUIOB TIEPEXOTHBIX METAIIJIOB: B3aUMOJIEHCTBUE C KHCIOTAMHU U IIIEJI0YaMHU.
Couu. Knaccudukarus u XuMu4eckue CBOUcTBa cosieit. OCOOCHHOCTH CBOMCTB
CoJIel OPTaHNYECKUX U HEOPTAHUIECKUX KUCIIOT.

I'eneTnueckas CBSA3b MEXKAY KIIACCAMH OPTaHUYECKHX U HEOPTaHUIECKUX
COEIMHEHUI.

IloHATHE O TEHETUYECKOM CBSA3M M T€HETUYECKUX PSAaX B HEOPraHUYECKON U
opraHudeckoi XuMuu. ['eHeTHIecKue psabl MeTania (Ha mpuMepe KaIbIUs |
xKeresa), HemeTtainia (cepsl

U KPEMHHUS ), IEPEXOTHOTO dIIeMeHTa (IUHKA). ['eHeTHYecKue psiIbl U TeHeTHIecKast
CBS3b B OpraHn4eckoil Xumun. EAMHCTBO MUpa BELIECTB.

IIpakTHyeckue 3aHATHA:
1. B3aumopneicTBUE CEpHON U a30THON KUCIIOT C METAJUIAMH.
2.  Am(OoTepHOCTDh OKCHIOB W THIPOKCHIIOB

JIP1-12; JIP 19, JIP 20
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3.  CnocoObl IOJTy4EHUs COJICH.
4. Teneruyeckas CBs3b MEXKAY KJIaCCAMH HEOPTraHMUECKUX COCTUHEHUM.
5. T'eHernueckue psiJbpl B HEOPraHUYECKON XUMUHU.

CamocrosiTesbHas padora:
1. TIpousBoiaCTBO aMMHaKa: ChIpbe, anmnaparypa, HayqHble TPUHIIUIIBL.

2. TloaroroBka cOOOINCHHE O BAKHEHWIINX TMPEACTABUTEISAX KHUCIOT — 3
OKHCTTUTEIIAX
3. CocraButh KOHCIEKT «CIIOCOOBI MOTyYSHHS COTCH»
Tema 1.12. XuMus 3J1€MEHTOB 55 JIP1-12; JIP 19, JIP 20
Coneprkanne yqeOHOTO MaTepHala 25 JIP 27; JIP 30

S-DJ1eMEeHThI

Bonopoa. JIBOHCTBEHHOE IOJIOKEHHE BOLOPOAA B IEPHUOJUYECKON CHCTEME.
Wzotomsl Bomopoma. Tspxenmas Boma. OKHCIHTENBHBIE W BOCCTAHOBUTEIHHEIC
CBOICTBa BOAOPOJA, €r0 MOJy4YeHHE U NpuMeHeHue. Ponb Bogopona B KMBOU U

HEXKUBON MPUPO/IE.
Bopa. Ponb Bombel Kak cpenooOpasyroliero BellecTBa KJIETKH. DKOJIOTHYECKHe
ACTICKTHI BOJIOTIOJI30BAHHSI.

Onements! IA-rpynnsl. [llenounsie Metamnbl. OO1as XapakTepUCTHKA HIETOYHBIX
Me-TaJJIOB Ha OCHOBaHMM NojoxeHus B Ilepuomndeckoil cucreme 3JI€MEHTOB
AN .Menneneesa

u cTpoeHus aToMoB. [lonmydenue, pusnueckre 1 XUMUYECKHE CBOMCTBA IIEIOYHBIX
MeTaioB. KaTnoHBI MIETOYHBIX METAUIOB KaK BaXKHEHIIAass XUMHU4ecKast popMa ux
CYLIECTBOBAHUS, PETYJIATUBHAS POJIb KATHOHOB KalMs M HATPUS B JKUBOM KIIETKE.
IIpuponusie

COEIMHEHUS HaTpHs U Kamus, ux 3HAYCHHUE.
OnemenTsl [[A-rpymmer. O0mas XxapakTepUCTHKA IIEIOYHO3EMEITbHBIX METAIIOB H
MarHus Ha OCHOBaHUU II0JokeHus B llepuonuueckodl cucTeMe BIIEMEHTOB
. N.Menneneesa

U cTpoeHusi aTomoB. Kambumii, ero mnosydeHue, (U3MYECKHE M XUMHYECKHUE
CBOMCTBa. BaxHellnue COeIMHEHUS Kalblus, WX 3HAYCHHE M IIPUMEHEHUE.
Kanprnmit B pupoJe,
ero OuoJoruyeckas poJb.

p-J1eMeHThbI

AmoMuHu#. XapakTepuCcTHKa aJllOMUHUSL HA OCHOBaHUH I1OJIOKEHHUS B
Ilepuoauueckoii cucteme anementoB .M. MenneneeBa 1 CTpo€HUsI aTOMA.
[Nonmyuyenwne, pusmyeckre U XMMUYECKUE CBOICTBA amOMUHM. BaxHeimme
COEIMHEHUS aJIFOMHUHUS, NX CBOMCTBA,

3HaueHue U npumeHenue. [Ipupoanepie coeqMHEeHNs aTIOMUHUS.

VYraepon u kpemHmid. OOmas XapakTepUCTHKAa HA OCHOBAHWHM WX MOJOXCHHS B
Ilepuoguueckoin cucreme JI.M.MenneneeBa u crpoeHus aroma. lIpocTsie
BEIIIECTBA, o0Opa3oBaH-
Hble OTUMH dJeMeHTaMd. OKCHUIBI W THAPOKCUABI YIJIepoJa ¥ KpPEMHHUS.
Baxnedimme comm  YroiapHOM W KpemMHHEBOH  kucimor.  CunmkatHas
TIPOMBIIIIIEHHOCTb.

lanorennl. O0mas xapakTepUCTHKA TaJIOTCHOB HA OCHOBAaHHU WX IOJOXKCHHUS B
Ilepunoguueckoir cucreme snemeHToB J[.M.MenneneeBa M CTpoeHHsS aTOMOB.
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Tanorensr — IMPOCThIC BELICCTBA: CTPOCHUC MOJICKYJI, XUMUYCCKHUC CBOﬁCTBa,

NOJIy4YCeHHUC n MMPUMCHCHUC.
Baxneiimme co CAWHCHUA TaJIOrCHOB, HX CBOﬁCTBa, 3HAa4YCHNUC W MNPUMCHCHUC.
T'anorensr B mpuponae. Buonoruueckas POJib TaJIOrCHOB.

Xaabkorensl. O01as XxapakTepuCTUKa XaJIbKOT€HOB HA OCHOBAHUH MX TMOJIOKEHUS
B Ilepuoaunueckoit cucreme snemeHtoB J.M.MeHnneneeBa U CTpOEHHS aTOMOB.

XanmpKOTeHBl — TIPOCTBIe BemecTBa. AmoTponus. CTpoeHHE MOJIEKYI
AUIOTPOMHBIX Moau(pukammii W uX cBoicTBa. llodydeHHe W TpUMEHEHHUE
KHCIJIOpOAa u CepHI. XanbKOTeHBI B HpUpOJE,

1X OMoIOTHYecKas pPoib.

JuieMeHThl VA-rpynnsl. O0mas XapakTepHUCTHKa >JIEMEHTOB 3TOH TPYNIBI Ha
OCHOBAaHMM MX THoNokeHus B  Ilepuopnueckodd  cucTeMe  DIIEMEHTOB
J.M.MenneneeBa u ctpoeHust aToMoB. CTpoeHHE MOJICKYJIbI a30Ta M aJUIOTPOIIHBIX
Moudukammii pochopa, ux PuMUecKHe U XMMHUYECKHE CBOWCTBA. BomoposHsie
coenuHeHust  aneMeHtoB  VA-rpymnbl.  Oxeuabl  a3ota  u ¢ocdopa,
COOTBETCTBYIOIIME MM KHUCJIOTHL. Comu 3Tux KuciaoT. CBoiicTBa KHCIOPOIHBIX
coellMHeHM a3ora u Qocdopa, X 3HayeHUEe W NpuMeHeHue. A3oT u docdop B
IIpUpoJIe, X OHOIOTHYECKas POIIb.

d-DJieMeHTBI

Ocobennoctu crpoerus atomoB d-amementoB (IB-VIIB-rpymm). Mens, HHHK,
XpOM, JKeNe30, MapraHel] KaK IPOCThIe BEIIECTBA, UX (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Haxox/meHne 3THX METa/UIOB B IIPHUPOJE, WX MOJTYyYCHHWE M 3HAUCHHE.
Coenunenus d-snemeHTOB
C pa3MYHBIMH CTEICHSMH OKHCJICHHS. XapakTep OKCHIOB U THIPOKCHUIOB ITHX
9JIEMEHTOB B 3aBUCHMOCTH OT CTENIEHH OKHCIICHUsI MeTaljIa

IMpakTHyeckue 3aHATHS:
1. CoenuHeHus HATPUS U KaHs, UX 3HAUCHUE;
. CoenuHeHMsI KaNbIUs, €ro OMOIOTHYECKas POJIb.
. Tlomydyenue rumpokcuia aTFOMUHIS U IMHKA; UCCIIEIOBAHUE X CBOCTB;
Baxkueimue  coeaMHEHHS  TaJOTCHOB,  3HAuYCHUE, IIPUMEHEHHUE,
OHOIIOTHYECKAs POITh.
[omyyeHne u UcciIeIOBaHIE CBOMCTB OKCHUAOB CEPHI, YIiieponaa, Gpocdopa;
[Honydenue rupokcuia HUHKA, UCCIEA0BAHUE €r0 CBOMCTB;
[ToBTOpEHUE U cucTeMaTU3aLUs 3HAHUM;
. Pemenue 3amay no kypcey.
. JuddepeHmpoBaHHbIi 3a4er.

W

R RN N

10

CamocrosiTenbHast padora:

1. TloaroroButs coobmeHus: «Pomb Boasl B mpupoiey; «KecTKocTb BOIBI U
CIIOCOOBI €€ YCTPaHEHUS.
[MoxroroBka coobmieHne «Poip MEI0YHBIX METAJIIOB B )KU3HHU YEIOBEKaY.
IToaroroBka coobmienne «bruonorndeckas poib KalbIIHs»
[MoxroroBka coodmieHne «BaxxHelmye COeANHEHNS ATIOMUHUS, UX POJIbY
CunukatHasi IPOMBIIUIEHHOCTb.
[MoaroroBka cooOmeHnit «Pome yrimepoga M KpeMHHUsT B IPUPOJIEN;
«buonoruueckas poib ranoreHon»; «buonorndeckas poib XalnbKOI€HOBY;
«IIpou3BoACTBO CcepHOM KUCIOTHDY; «buojoruueckas poiab a3oTa U

AN
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¢docdopa»; obmactu mpumeHeHus cephl, QGocdopa, XJIopa, yriepoja,
azota; «Baxueilmue coequHeHus d — 3JIEeMEHTOBY.
7. BelnonHeHKe yIpaXHEHUH 1o TeMe.

Pa3zgen 2 Oprannyeckasi XMMHUSI

Tema 2.1. OcHOBHBIE IOHATHSA
OpraHUYeCcKOl XUMHUH U Teopus
CTpOEHUS OpraHUYeCcKUX
COEIMHEHU.

|

15

Coneprxanue ydeOHOTO MaTepuaia

1-2 [penmer opranmdeckoid xumud. [loHSATHE 00 OpPraHMYECKOM BEIIECTBE U
opraHuyeckoil xumuu. KpaTkuil oyepk UCTOPUHU PA3BUTUS OPraHUYECKONW XUMUHU.
Burannsm u ero
kpymeHne. OCOOEHHOCTH CTPOCHHs OpraHHYecKHX coeamHeHui. KpyroBopor
yriaepoja B IPUPOJE.

Teopust ctpoeHus oprannueckux coeauHeHnit A.M.bytneposa. IIpennocsuiku
CO3/1aHMsI TeOpHH CTpoeHUsl. OCHOBHBIE MOJ0XKEHUS TEOPUU CTPOCHUS

A M.bytnepoBa. XumMuueckoe CTpOEHHE U CBOICTBA OPraHUYECKUX BEIIECTB.
[MonsiTre 06 n3omeprn. CriocoObl 0TOOPaXKEHUSI CTPOCHUS MOJIEKYJIbI ((popMyIbL,
Mozenn). 3HadeHue Teopuu A.M.BbyTnepoBa 1yt pa3BUTHS OPTraHUYECKOH XUMUHU U
XMUMHYECKHUX IPOTHO30B.

Crpoenue aTroMa yriaepoaa. DIeKTpOHHOE 00JIaKO M OpOUTaib, s- U p-opOHUTaIy.
ONeKTpOHHBIE U 3JEKTPOHHO-Tpaduieckre GopMyIIBl aTOMa YIIIepoia B OCHOBHOM
1 BO30Y>KIEHHOM cOcTOSTHUAX. KoBaneHTHast XuUMHUUYecKas CBsI3b U €€
KJaccu(UKAIHUA 110 CII0co0y

MepeKpbIBaHus opOuTaieii (o- u n-cBs3u). [loHsTre rubpunnsanuu. PaszmndaHeie
THIIBI THOpHIU3aLUH U popMa aTOMHBIX OpOUTAJIeH, B3aUMHOE OTTAJIKUBAHUE
THOpUIHBIX OpOUTANIEi U X PACHONIOKEHNE B IPOCTPAHCTBE B COOTBETCTBHH C
MHHMMYMOM 3HEpPIHH. | eOMeTpus MOJIEKYI BEIIeCTB, 00pa30BaHHBIX aTOMaMHU
yIJIepoJa B Pa3IMYHbIX COCTOSHISIX THOPUAN3AIINHL.

3-4 Knaccudukarnus opranudeckux coeaumHenuit. Kiaccudukaums opraHndeckux

BEHIECTB B  3aBUCUMOCTH OT CTpoeHHMs yriepoaHod uenu. [lonarue
¢ynkuoHansHOW Tpynmbl. Knaccudukanus opraHMdYecKnX BEIIECTB IO THILY
(YHKIIMOHATBHON TPYIITBI.
OCHOBBl HOMEHKJIATYpbl OpPraHMYECKHX BEIIECTB. TpUBHAIIbHBIE HA3BaHUS.
PaunonansHass HOMeHKNaTypa Kak mpenumectBeHHuIa HoMmeHknaTypel [UPAC.
Homenknarypa IUPAC: mnpuHmmmel o00pa3oBaHHWsS Ha3BaHHWHA, CTapIIMHCTBO
(YHKIIMOHATBHBIX TpyIm, ux
obo3HavyeHne B mpedukcax u cyPpukcax Ha3BaHUN OPraHUIECKUX BEIIECTB.

5-6 THrbel XUMUYECKUX CBSI3€i B OPraHMYECKUX COCJMHEHMAX M CIIOCOOBI MX pa3phiBa.

Knaccudukanus KOBaJeHTHBIX CBs3€i IO 3JIEKTPOOTPULATEILHOCTH CBS3aHHBIX
aTOMOB,CIIOCO0Y NepeKphIBaHUs OpOHTaIel, KPaTHOCTH, MEXaHU3MY 00pa30BaHMS.
CB3b NIPUPOJIBI XUMUYECKOH CBSA3H C THIIOM KPUCTAJUINYECKOHN PEIIETKU BEIECTBA
n ero (pU3NYECKUMH CBOMCTBaMH. Pa3pblB XMMHYECKOW CBSI3M Kak Ipolecc,
00OpaTHBIN ee 00pa3zoBaHuIo. I'o-
MOJIMTUYECKUI M TETEPONUTUYECKUN pas3pbIBbl CBS3€i, MX COIOCTABICHUE C
OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MEXaHW3MaMH WX oOpas3oBanus. IlonsaTue
CBOOOTHOTO panvkana,
HYKJI€O(OHUIBLHOM U DJIEKTPOQPIIILHON YaCTHIIHI.

JIP1-12; JIP 19, JIP 20
JIP 27
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7-9 Knaccudukanuss peakumit B opranudeckoit xumuu. Ilonsitme o THmax u

(HpI/ICOC,HI/IHeHI/Ie, OTHICIIIICHUC, 3aMCIICHUC,

OKHCJIMTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ B opraHqucxoﬁ XUMHHU

yIJIEpOJHOTO

MeXaHM3Max peakuuid B opranndyeckod xumuu. CyOcTpaT ©  peareHr.
Knaccudukanms  peakumii 1o  M3MEHEHMIO B CTPYKType  cyOcrpara

n30-

Mepu3auus) ¥ TUIy peareHTa (paauKaibHble, HyKJICOQUIbHbIE, SIeKTPO(QUIbHbIE).
Peaxmnu MPUCOETUHEHHS, 3IIMMHHUPOBAHUA, 3aMEICHNS,
n3oMepu3anyu. Pa3sHOBHOHOCTH peaknuil KakIoro THIIA: THIAPHUPOBAHWE U
JETHIPUPOBAHNE, TaJOTCHUPOBAHHE W JETAJOTCHUPOBAaHWE, THIpaTamus U
JETHAPATAIHS, THIPOTaOTeHUPOBAHHE u JETUPOTAIIOTEHUPOBAHUE,
MOJMMEpU3anns M TMOJNHKOHJACHCAlMs, meperpynnupoBka. OcobeHHOCTH

CoBpeMeHHbIE MPEACTaBICHUS 0 XUMHUECKOM CTPOCHHU OPTaHWYECKHUX BEIECTB.
OcHOBHBIE HamlpaBJECHUS pa3BUTHUA Teopuu cTpoeHus A.M.Bytneposa. M3omepus
OpraHuYecKuX BemlecTB U ee BUAbl. CTpyKTypHas H30MEpHs: MeEXKKIJIaccoBas,

CKeleTa, TIOJIOKEHUS  KpPaTHOM CB3M W (YyHKUMOHAJIBHOW  IpYIBI.
IIpoctpancTBeHHass u30MepHsa: TreoMeTpuueckas U onrtudeckasd. llonsarue
aCMMETPHUYECKOT0 LIEHTpa. bHonornmdeckoe 3HaY€HHE ONTHYECKOH H30MEpHUU.
BsanmMuoe BIIMSTHUE aTOMOB B MOJIEKyJIaxX
OPTaHWYECKUX BEUIECTB. DIEKTPOHHBIE 3(P(EKTH aTOMOB M ATOMHBIX T'PYNI B
OpPraHWYecKuX Mojekynax. MHAyKIHMOHHBIH 3¢GQEKT, MONOXKUTENbHBIH U
OTPHUIATENBHBIN, ero ocobeHHocTn. Me3omepHbIH 3¢ dekT, ero 0coOCHHOCTH.

10 [pakTHyeckue 3aHATHA: 1
1.KauecTBeHHOE oOmpeneneHHe yriepoja W BOAOpOJa B  OPraHMYECKUX
COE/IMHEHUSIX.
CamocrosiTesibHasi padora: 5
1. IlomroroBka cooOmenuii «A.M. ByTiepoB — OCHOBOIOJIOXKHHMK TEOPUHU
XMMHUUYECKOTO CTpoeHHs»; «[IpearmochluIKi Teoprumy»;
2. CoctaButh cxemy «Kmaccuukaryst opraHn4ecKux BEIIECTBY;
3. CpaBHeHue Kinaccu(pUKaluy COSAUHEHNUI U Kiaccu(pUKaluy peakiuii B
HEOPraHUYECKOH 1 OPraHUYeCKON XHUMUH;
4. Peakuuy OKHCIIEHHUS M BOCCTAHOBJICHHUS] OPTaHUYECKUX
BEILIECTB;
5. CocTaBUTb CXEMY «THIIBI H30MEPHI)
Tema 2.2. IIpenenvHble 12
YIIIEBOAOPOBI Cojneprxanue yueOHOro MaTepuaa 4 JIP1-12; JIP 19, JIP 20
1 Tomonoruueckuii psaz ankanos. [Torstue 06 yrieBogopoaax. OcobeHHOCTH JIP 27

yIJI€BOAOPOAOB.
DJIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl MeTaHa M

CTpOCHUS MPCACTIBbHBIX YITIEBOAOPOJA0B. AJKaHBI KaK MpeACTaBUTEIIN MTPEACIIbHBIX

JIpYyrux

ankaHoB. ['omonormyeckmii psm u u3oMmepus mnapadpuHoB. HopmamsHOE ™
Pa3BeTBIIEHHOE CTPOCHHUE YIIIEpOAHOH 1ernu. HoMeHKkaTypa allkaHOB 1 aJIKHIIbHBIX
3aMECTHUTEIICH. dusnyeckne
CBOMCTBa aJIKaHOB. AnKaHbI B MIpUpOJIE.
XuMuYecKkue cBocTBa ankaHoB. Peakiuu SR-Tuna: raioreHupoBaHe HUTPOBAHUE
no KonoBanoBy. MexaHu3M peaklUud XJOPUPOBAaHUS allkaHOB. Peaknuu
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JCTHPUPOBAHUs, TOPEHUS, KaTAJUTUYECKOIO OKHUCJICHUS ajKaHoB. KpekuHr
QJIKAHOB, Pa3JIMYHBIC BU/IbI KPEKUHIA, IPUMEHEHHE B NPOMBIILIEHHOCTH. [Tnponu3
u KOHBEpCHUS MeTaHa, N30MepU3alus QJIKaHOB.
[Mpumenenne u crocoObl MosydeHust alkaHoB. OOJAaCTH NPUMEHEHUS aJIKaHOB.
[TpoMbInUIeHHBIE CHOCOOBI TOJNYYEHHS! aNKaHOB: IIOJYYEHHE U3 MPUPOTHBIX
HCTOYHHKOB,

KpEeKUHT Tapa(HuHOB, MOIYYCHHE CHHTETUYECKOTO OCH3WMHA, Ta3u(pUKaIus YTIIA,
THIPUPOBAaHNE alKaHOB. JlabopaTopHbIE CHOCOOBI NOJYYEHHS alKaHOB: CHHTE3
Bropa, JeKapOOKCHIMPOBaHUE, THIPOJIH3 KapOuma ATFOMHHUSL.
Huknoankanel. ['oMonorudecKuii psx 1 HOMEHKIIATypa IIUKIOATKAHOB, UX 00mas
¢opmyna. IloHsTme O HampsDKCHMH LUKIA. V3oMepus IHKIOATKaHOB:
MEXXKJIacCoBasl, yrIIEpPOJHOTO CKelleTa, reomerpuueckas. [lonyuenne u pusmueckne
CBOMCTBa LHMKJIOAJIKAaHOB. XMMHYECKHE CBOHCTBa NHMKJIOATKaHOB. Crenuguka
CBOMCTB IHMKJIOQJKAaHOB C MajbIM pa3MepoM LHKiIa. Peaknuu NpucOeIUHEHHS U
paMKaIbHOTO 3aMELICHUsL.

2 IIpakTHyeckue 3aHATHA: 4
1. TlomyueHue MeTaHa U U3yUEHHUE €TI0 CBOICTB.
2. Pemenue 3a1a4 Ha BEIBOA (DOPMYJT OPIraHUUECKHX COCANHECHUI
3. KontponbHas pabora no teme [IpenensHble yrieBo1opop
3 CamocTosiTeTbHast padora:
1. TlogroroButs cooOmeHus «[IpuMeHeHHS aTKaHOB) 4
2. Pemenwne 3anay;
3. BblnosHeHNE ynpaKHEHUM;
Tema 2.3. DTHIICHOBBIC U IHCHOBEIS 19 JIP1-12; JIP 19, JIP 20
YIJIEBOAOPOBI Coneprxanne yd4eOHOTO MaTepHraia JIP 27, JIP 29
1- ] I'omosiornyeckuil psii ajJKeHOB. ODJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE 11

MOJIEKYJIB STHJICHA U AJIKEHOB. ["'oMosorndeckuii psix u odmast Gpopmyrna ajkeHOB.
W3omepusi 3THIIE-HOBBIX YTJIEBOJOPOIOB: MEXKKIACCOBAs, YIJIEPOIHOTO CKEJeTa,
MIOJIOXKEHUS KpaTHOU CBsI3H,
reomerpuueckass. OcCOOEHHOCTH HOMEHKJIATYPhl JTHJIECHOBBIX YIJIEBOJIOPOIOB,
Ha3BaHUs BaXXHEHIIMX paaukanoB. Du3nuecKue CBOMCTBA AJKEHOB. XUMUYECKUE
CBOMCTBAa  alKEHOB. OJEKTPOQHJIBHBIH  XapakTep peakuui, CKIOHHOCTh
K  peakuusM [pPHUCOCAUHEHHUS, OKHCICHMdA, moiuMmepusamuu. llpaBmio
MapKoBHHKOBa M €ro 3JIEKTpOHHOE O0OCHOBaHME. Peakiuy raioreHMpoBaHUS,
THIpOTaJOTeHUPOBAHMS, THApaTanny, ruapuposaHus. Mexanusm AE-peakumii.
Ionarue o peakuusx nomuMmepusanuu. I'opeHue ankeHoB. Peakuuu oxucineHus B
MSTKHX U JKECTKHX ycloBusx. Peakuns Barnepa u ee 3HadeHue 1 0OHapyKeHHS
HeNpeAeIbHbIX yIJIE€BOAOPOAOB, MOJTy4EeHUs
TJINKOJIEH.

[IpumeHerne u crmocoObl TONyYeHHWS aNKEHOB. VICHOIB30BaHME BBICOKOI
PEaKkIMOHHON CIIOCOOHOCTH  AlKeHOB B  XHMHUYECKOW  IMPOMBIIUICHHOCTH.
[Ipumenenne sTwieHa W TMpomwieHa. [IpoMbInuIeHHBIE CHOCOOBI TOXYYEHUS
aKeHOB. Peaknuu nernapupoBaHus U KPeKHHTa alnkeHoB. JlabopaTopHbie criocoOs
MTOJTyICHHS AJIKEHOB.
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45

Ankaguensl. Ilonartme u  iaccupuKauus AMEHOBBIX — YIJIIEBOJOPOAOB MO
B3aUMHOMY DPAacCHOJIOKCHHIO KpaTHBIX CBsizeii B Mouiekyne. OcobeHHoCTH
9JIEKTPOHHOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS CONPSDKEHHBIX AMEHOB. [loHsATHE O
T-3JIEKTPOHHOI cucteme. HomMeHKaTypa TMEeHOBBIX yIieBo1opoaoB. OcoOeHHOCTH
XHMHUYECKHX CBOWCTB CONPSDKEHHBIX JIIEHOB Kak
CIENCTBHE HMX JJICKTPOHHOTO  CTpoeHWs. Peakimu  1,4-mpucoennHeHHs.
Homamepusarms aueHoB. CrocoOb! MOTyYeHHS JHSHOBBIX YTIEBOIOPOIOB: pabOTHI
C.B.JlebeneBa, nernipupoBaHNe aJKaHOB.

OCHOBHBIE TOHSTHS XHUMHH BBICOKOMOJIEKYJSIDHBIX COCIMHCHHH (Ha TNpHuMepe
MIPOXYKTOB TOJIMMEPHU3AINN AJIKEHOB, AJTKAJUCHOB M HMX T'aJOTCHIPOU3BOIHBIX).
MoHoMep, monuMep, peakuus IOJUMEPHU3alUM, CTENEeHb IOIMMEPH3ALNHY,
CTPYKTYpHOE 3BE€HO. THIIBl MONMMEPHBIX LENeH: JMHEHHbIE, pPa3BETBICHHBIE,
CILIUTHIE. Ilonatue o CTEpEOPEryJIsIpHBIX  IOJIMMEpax. [Tonumepsr
TePMOIIJIACTUYHBIE u TE€pPMOpEaKTHBHBIE. IIpencraBnenue 0
IacTMaccax M 3jacroMepax. IIoMMITHIICH BBICOKOTO M HHU3KOTO JABJICHHUS, €T0
cBoiicTBa u npuMmeHeHue. Kartanuzatops! Llurnepa—Harra. [lonunponuneH, ero
MpUMEHCHHE W  CBOWCTBAa.  [ajoreHconepikamde  HOIUMEphbl:  TedJIoH,
nonuBHHWIXIOpUA. Kayuykum HaTypanpHbII M cuHTeTHUeckue. ComonuMmepsl
(OyTammeHCTHPONIBHBIA KaydyK). Bynkannzanms kaydyka, pe3uHa 1 500HHUT.

IpakTnyeckune 3aHATHS:
1. TonydeHue 3TUIIEHA U U3YUEHHE €TO CBOMCTB
2. BblnonHeHue ynpaXHEHUI 110 TeMe

CamocrositesbHas padora:
1. TlpuMeHeHue rIacTMacce M 3JIaCTOMEPOB;

2. TlomumponuieH, ero NpuMeHEeHHE;
3. llpumenenue TedI0Ha, HOTUBHHWIXIOPUAA;
4. Knaccudukaiys u Ha3HaAYCHUE KayIyKOB;
5. BeinosHeHNE YIPaXXHEHUH 110 TeMe
Tema 2.4. AIeTHIIEHOBBIE JIP1-12; JIP 19, JIP 20
YIICBONOpOAB Copneprxanue yaeOHOrO MaTepHuaia TP 27
1 I'oMonoruueckuii psit alkKUHOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
aleTHICHA U IPYTUX aJKUHOB. ['oMostormyeckuii psn v odmast opMysia alKHHOB.
HomeHknaTypa aneTHICHOBBIX YIriIeBOJOpOJOB. M30Mepus MexkIaccoBas,
YIJIEPOJHOTO CKEIETa, TON0KEHUS KpaTHOHU CBA3H. XMMHYECKHE CBOWCTBA U
IIpUMeHeHne aaKHHOB. OCOOCHHOCTH peaKkMii MPUCOEANHEHHS 110 TPOHHOH
yriepoa-yriaepoaHoi cesi3u. Peakiust Kydeposa. [Ipasuino MapkoBHEKOBa
MIPUMEHHUTEIHHO K aneTmieHaM. [loaBmkHOCTE aToMa Bostopoa. OKucieHne
ankuHOB. Peakiust 3enuHckoro. [IppuMeHeHne alleTHIICHOBBIX YTIIEBOAOPO/IOB.
ITonuBununauerar. [lonyyenue ankuHoB. [lonyyeHue aneruaeHa TUPOIU30M
MeTaHa M KapOUTHBIM METOJIOM.
CamocrosiTenbHas paboTa:
1. Baxselilue NpeacTaBUTENN aJIKUHOB,
2. BrmonHeHHE ynpaXXHEHHUH 10 TeMe.
Tema 2.5. Apomarndeckue JIP1-12; JIP 19, JIP 20
YTI€BOAOPOABI Coneprkanne yqeOHOro MaTepuaia
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I'omonoruueckuii psi apeHoB. bens3on kak npencraButens apeHoB. Pazsutue
npecTaBiIeHuit o ctpoeHnn Oensona. CoBpeMeHHbIE PEeICTaBICHUS 00
9JIEKTPOHHOM U IIPOCTPAHCTBEHHOM cTpoeHHun Oensona. Obpa3oBanne
apoMaTu4eckoil n-cucteMsl. I'omonoru

OeH30J1a, X HOMEHKJIaTypa, oomas Gopmyna. HomeHknarypa 1uist 1u3aMeIieHHbIX
MIPOU3BOMHBIX OEH30Ja: OPTO-, METa-, apa PACHOIOKCHNE 3aMECTUTETICH.
®uznyecKkue cBONCTBA apEHOB.

XuMIYecKHe CBOMCTBA apeHOB. [IpuMepsl peakunii AIeKTPOPMIFHOTO 3aMEIICHHUS:
TaJIOTeHUPOBaHUs,  ajKwimpoBaHus  (katammsatopel — Dpupensi—Kpadrca),
HUTPOBaHUS, Cynb(hUpoBaHua. Peakiun rugpupoBaHus ¥ MPHUCOCIUHEHHS XJIopa K
6erzomy. OcoOEHHOCTH XHMHYECKHX CBOWCTB TOMOJIOTOB OeH3o0na. B3ammuoe
BIMSIHME AaTOMOB Ha IpHUMepe TIoMoJIOroB apeHoB. OpHeHTalus B peakuiax
3NEKTPOQUIBHOTO 3aMelleHus. OpUeHTaHTHI
I u II ponma. IlpumeHeHue u mnomydeHue apeHoB. llpupoaHble HCTOYHUKU
apoMaTU4eCKUX YIJIEeBOAOPOAOB. ApoMaTH3allusi aJKaHOB U LUKJIOANKAaHOB.
AJnxunupoBaHue OeH301a.

IIpakTHYyecKkue 3aHATHS:
1. BrimonHeHue ynpaxxHeHUi 1o Teme.

CamocrosiTenbHast padora:
1. BrinosHeHUe ynpaxHEHUH 0 TEME.

Tema 2.6. IlpupoaHble HCTOUYHUKU
YTJIEBOJJOPOIOB

14

Coneprxanue yaeOHOTO MaTepHuania

1

Hedrts. Haxoxnenune B mpuponme, coctaB M (pu3Mueckue CBOWCTBA HE(PTH.
TomnuBHO-3HepreTuueckoe 3HadeHue HedTu. [IpombinuicHHas mepepaboTKa
HeQTH. Pextuduxanms
He(TH, OCHOBHBIE (PAaKIHUU €€ pa3JeNeHus, UX HCIOJIb30BaHue. BTopuuHas
nepepaborka HepTenpoaykroB. Pektudukanus Ma3zyrta NpH  yMEHbIICHHOM
JIaBIICHUH. Kpexunr Hedre-
mpoaykToB. Pasmudaneie Bunmel KpekwHra, pabotel B.I'.IllyxoBa. U3zomepu3arius
QIKAHOB.  AJIKWJIINPDOBaHWE  HENpPEAENbHBIX  YIJIEBOAOpPOJOB.  Pudopmunr
HEe(TEIPOIYKTOB. KagectBo
aBTOMOOWIBHOTO TotuMBa. OKTaHOBOE YHCIIO.

[puponHeiii 1 moMyTHEIM HePTIHOW Ta3pl. CpaBHEHHWE coCTaBa MPHPOTHOTO M
HOITyTHOTO T'a30B, HX MPAKTHYECKOE HCIIOIb30BAHHUE.

Kamennbrit yronb. OCHOBHbIE HampaBlIeHUs HWCIOJIb30BaHUS KAaMEHHOTO YTJIS.
KokcoBaHne KaMeHHOTO YIiis, BaKHEWIIHE MPOAYKTHI 3TOTO Tpolecca: KOKC,
KaMEHHOYTOJIbHAS

cMmona, HajacMmoabHas Boja. CoenuWHEHUS, BbBIACIAEMblE M3 KaMEHHOYTOJILHOMN
cMoutbl. [IpoayKThl, modydaemMblie U3 HAJACMOJIBHOM BOJBI. DKOJIOTHUECKHE ACTIEKThHI
001U, IEpepabOTKU M UCIIOJIb30BAHUS TOPIOYMX UCKOTIAEMBIX.

IIpakTHyeckue 3aHATHSA:
1.  KonrposbHas pabota 1o teme YTiIeBOZOpOIbI

CamocrosiTenbHast padora:
1. TIpoueccsl MpOMBIIUICHHON ITepepadoTKH HedTH;
2.  OKTaHOBOE YMCIIO OEH3MHOB M [IETAHOBOE YKCJIO TU3EIHHOTO TOILIMBA;
3. OcHOBHBIE HaNpaBJICHHS IPOMBIIIJIEHHOH NepepaboTKU PUPOAHOTO Ta3a;

JIP1-12; JIP 19, JIP 20
JIP 27
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4. KoxcoxuMuueckoe MpoU3BOJICTBO U €ro MPOIyKIIHS;
5. BrinmonHeHue ynpaxxHeHUH o Teme.

Tema 2.7. ['ugpokcunbHbIe
COE€IUHEHUS

11

Conepxanue y4eOHOrO MaTepuaia

Crpoenue u kinaccudukarus cupro. Kitaccudukanusi CHUPTOB 110 THITY
YIJIEBOAOPOAHOTO PaUKaa, YUCITy M'MIPOKCHIIBHBIX TPYIII U TUITy aTOMa
yriepoja, CBA3aHHOIO C THIPOKCUIBHON IPyNIoi. DIEeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHUE T'MIPOKCHIBLHON

rpymnbl. BansHIe cTpoeHus CIIUpPTOB HA NX (PU3NUECKHE CBOICTBA.
MexmonexysgpHas BOIOPOAHAS CBA3b. [ OMONIOrMUECKU psii peaenbHbIX
OJHOATOMHBIX CIUPTOB. MI30MepHs 1 HOMEHKIIATypa aJIKaHOJIOB, X 00mIas
¢dopmya.

XUMHYECKHe CBOHCTBA aJIKAHOJIOB. PeakIimoHHas CHOCOOHOCTH MPEIETbHBIX
OJHOATOMHBIX cTIupTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOWCTB OPTaHUIECKUX H
HEOpTaHMUYECKUX COeAUHEHHH, conepxaniux OH-rpymniry: KUCI0T, OCHOBaHHUH,
am}oTepHBIX coelMHEeHUl. Peakiium, moaTBepKAatoue KUCIOTHBIE CBOWCTBA
cnupToB. Peakiuu 3ameleHus TuIpOKCUIbHON rpynnbl. MexxMoneKkyspHas
JIETHpATALHsI CIIUPTOB, YCIOBHSI 00pa30BaHus IPOCTHIX 3(GUpoB. CrioxHbIE 3QUpEI
HEOPraHUYECKHX U OPraHUYECKHX KHCIOT, peakuuu srepudukannu. OKUCIeHUe U
OKUCJIUTEIbHOE ACTUAPUPOBAHUE CIIUPTOB.

Cnoco0bl momydeHus ciupToB. [ Haponu3 rajoreHankaHoB. [ naparanus ajakeHoB,
ycIoBus ee poBeieHns. BoccTaHoBNIeHNE KapOOHMIIBHBIX COSTMHEHHH.
OtnenbHbIE MPEICTaBUTENN AJIKaHOJIOB. MeTaHoI, ero MpOMBINIICHHOE MOIy4YeHHE
U TIpUMEHEHHE B NPOMBIIIICHHOCTH. bHomorndeckoe nelcTBUE METaHONA.
Crenmduaeckue

CIOCOOBI OJIYUYEeHHUs! STHIOBOTO crnupTa. PU3N0I0THUecKoe JISHCTBHE ITAHOIA.

MHoroatoMHble cnupThl. M30Mepus U HOMEHKIIATypa MPEACTABUTENEH IBYX- U
TPEeX-aTOMHBIX CIHUPTOB. OCOOEHHOCTH XUMHUYECKHX CBONCTB MHOTOATOMHBIX
CIIUPTOB, ux Kaue-
CTBeHHOe OOHapyxeHue. OT/eNbHbIE TPEJICTABUTENIN: STUICHIJIMKOIIb, TIHLEPUH,
CIOCOOBI MX MOJIYYEHUsI, IPAKTUYECKOEe MPUMEHEHHE.

®eHon. DIEKTPOHHOE U POCTPAHCTBEHHOE CTpOeHKE (eHona. B3anmHoe BiusiHuE
apoMaTH4ECKOro KOJIbIIa 51 TUIPOKCHIBHOM TPYIIIBL.
XuMudeckue cBoiicTBa (eHosa Kak (YHKIUS €ro XUMHYECKOI'O CTPOCHHS.
BpomupoBanue ¢eHona, HuTpoBaHue. OOpa3oBaHHE OKPANICHHBIX KOMIUIEKCOB C
HOHOM Fe3+. [Ipumenenwue (henona.
ITonyuenne ¢eHosia B MPOMBIIIJICHHOCTH.

IIpakTHyeckue 3aHATHSA:
1. H3ydeHue CBONCTB alIKaHOJOB;
2. OtnenbHBIE IPEICTABUTENIN AJIKAHOJIOB, MX OMOJIOTHYECKOE AEHCTBUE;
3. TlonyueHwue riunepara Meaiu;

CamocrosiTenbHast padora:
1. ToKCHYHOCTH METaHOJIa U NpaBWJIa TEXHUKH 0€30MacHOCTH NpHu paboTe ¢
HHM;
2.  DTHJICHIIHMKONB ¥ €ro IPUMEHEHHE;

JIP1-12; JIP 19, JIP 20
JIP 27
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3. Tonyuenwue deHOIA U3 MPOAYKTOB KOKCOXMMHUUECKOTO MPOM3BOICTBA U W3
Oensoa.

Tema 2.8. Anpaeruansl 1 KETOHBI

Copnepixanue y4eOHOTO MaTepuaia

l'omonornyeckue psiabl albJeTHIOB W KETOHOB. [loHsATHE O KapOOHMIIBHBIX
COC/IMHEHUSIX. JJEKTPOHHOE CTpOEHHE KapOOHWJIbHOW Tpynmel. 3omepus u
HOMEHKJIATypa albAErHI0B M KeTOHOB. duinueckue CBOHCTBAa KapOOHMIIBHBIX
COEIMHEHUI.

XUMHUYECKHE CBOMCTBA albIETHIOB M KETOHOB. PeakmmoHHas CIOCOOHOCTH
KapOOHHIIBHBIX COCNWHECHHWH. Peakiy OKWCIIEHUS aNbJeTrHA0OB, KaueCTBECHHEIC
peaxmn Ha abJeTH-
HYIO TpyIITy. Peakmnmn TIOJTMKOHICHCAITIH: oOpa3zoBaHme
(deHONObOpMaTBACTHIHBIX CcMOJ. llpuMeHeHWE W TONy4YeHHE KapOOHMIBHBIX
COEJIMHEHUII. IIpumenenue anbJeTU0B u
KETOHOB B OBITY M IPOMBIIUIEHHOCTH. AJIBAETH/IBI U KETOHBI B IpHupoze (3(upHbie
Macna, ¢epomonbl). IlodydeHne KapOOHWIBHBIX COCAUHCHHN OKHCICHHUEM
CIIUPTOB, rupaTanyen
QJIIKMHOB, OKHCJICHHEM YTTIeBOJI0po0B. OTaeNbHBIE NPEICTABUTENN AIBICTHAOB U
KETOHOB, CIeII(pHIECKIe CIOCOOBI MX TOXYICHHUS U CBOWCTBA.

IpakTnyeckne 3aHATHS:
1. U3yueHne  BOCCTAaHOBHTEIBHBIX  CBOWCTB  albJETHIOB:  PEaKIHs
«CepeOpsSIHOTO 3epKajiay, BOCCTAaHOBIICHHE THIPOKCHIA ME/IH;
2. KonTpomsHas pabora.

CamocrositesbHas padora:
1. TIpumeHeHMe alleTOHA B TEXHUKE W MIPOMBIIUICHHOCTH;
2. BrimonHeHHe ynpakHEHHUE 10 TEME.

JIP1-12; JIP 19, JIP 20
JIP 27, JIP 29

Tema 2.9. KapO6oHOBBIE KUCIOTHI U
HX IPONU3BOJHBIC

15

Cojneprxanne yueOHOro Marepuaia

TomMonormyeckuii psi MpeaeTbHBIX OJHOOCHOBHBIX KapOOHOBEIX KHCIOT. [ToHsATHE
0 KapOOHOBBIX KUCIIOTAX U UX KIacCHPUKAIM. DICKTPOHHOE U IPOCTPAHCTBCHHOE
CTpOEHUE

KapOOKCUIILHOW Tpynmbl. ['OMOJOTHYECKUI psJl TpeAesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, HMX HOMEHKJIaTypa U H30MepUsi. MexXMONeKyIsIpHbIe
BOJIOPOJIHbIE CBSI3U KapOOKCHIIBHBIX TPYII, UX BIUSIHHE HAa (pr3nyuecKue cBOiCTBa
KapOOHOBBIX KHCJIOT.
XUMPYEeCKHUE CBOWCTBA KapOOHOBBIX KHUCIIOT. Peaknuu, WLTIOCTPUPYIOIINE
KHCJIOTHBIE CBOICTBA M MX CPAaBHEHHE CO CBONCTBAMU HEOPTaHUYECKHX KHUCIIOT.
O0pazoBanue byHK-
LMOHAJIBHBIX TPOM3BOAHBIX KapOOHOBBIX KHCIOT. Peakumm 3srepuduranum.
AHrunpuapl  KapOOHOBBIX — KHCIIOT, WX  IOJy4YeHHE W  IPUMEHEHHE.
Cnoco0bl mosy4yeHust KapOOHOBBIX KHCJIOT. OTHenbHbIE NPEACTaBUTENM U HX
3HaueHue. Ooume crocoOb! OMyYeHNs: OKUCIICHUE AKaHOB, aJIKEHOB, IEPBUYHBIX
CIIUPTOB,

aNpIeTHI0B. BaxkHelmue npeacTaBUTeNN KapOOHOBBIX KUCIIOT, X OHOJIOTHYeCKas
poib, cienu(UIecKre CIIOCO0BI ITOIyYeHHs, CBOWCTBA M IPUMEHEHNE MYpPaBbUHOM,
YKCYCHOM,

JIP1-12; JIP 19, JIP 20
JIP 27
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NMaJbMUTHHOBOM M CTEapUHOBOM; aKPWJIOBOM M METaKpUJIOBOH; OJIEMHOBOH,
JIMHOJICBOH M JTMHOJICHOBOM; I11aBeIeBOi; OCH30HHOM KHCIIOT.

Crnoxunbie 2gupsl. CTpoeHHE W HOMCHKIIATYPA CIOKHBIX I(PHPOB, MEIKKIACCOBAS
HU30MepHUs ¢ KapOOHOBBIMU KUCIOTaMHU. CHOCOOBI MOJIYYCHHUS CIOXKHBIX 3(QUpPOB.
OOpaTuMOCTh peakiu STCPUPHUKANMKA ¥ (DAKTOPBI, BIHUSIONIMEC HA CMEIICHHE
paBHOBecus. OOpaszoBaHuMe CHOXHBIX mnoauddupos. [lommdTuneHTepedranar.
JlaBcaH Kak NpeACTaBUTENb CHUHTETUYECKHX BOJIOKOH. XMUMHUYECKHE CBOMICTBa U
MIPUMEHEHHE CIIOKHBIX A(UPOB.

Kuper. XKupsr xak cinoxabIie 3¢UpH rniepruHa. KapOoHOBBIE KHCIOTHI, BXOSIIIE
B COCTaB JKHPOB. 3aBHCHMOCTh KOHCHCTCHIIUU KHPOB OT WX COCTaBa. XUMHUUECKUE
CBOMCTBa

KUPOB: THIPOJIN3, OMBUICHHE, THIPHUpOBaHHE. bHoiormdeckas poib >KHPOB, WX
HCTIOJIF30BaHUE B OBITY M MPOMBIIIICHHOCTH.

Comu xapOOHOBBIX KHCTOT. Mputa. CriocoOBI MOTyYeHHS COJICH: B3aUMOICHCTBHUE
KapOOHOBBIX KHCJIOT C METaJIJIaMU, OCHOBHBIMM OKCHAAMHU, OCHOBAHUSMH, COJISIMU;
LIEJI0YHON

THIPOJIH3 CIOXKHBIX 3(UpoB. XUMHYECKHE CBOHCTBA COJel KapOOHOBBIX KUCIIOT:
THIPOJIN3, pPEeakuud HOHHOTO oOMeHa. Mblia, CYHIIHOCTh MOIOLIECTO JIeHCTBHS.
OTtHoeHue MbLIa K
xKecTkoil Bozme. CuHTeTHdeckue Moromue cpenctBa — CMC(meTepreHTs), HX
MIPEUMYIIECTBA U HEAOCTATKH.

IpakTnyeckune 3aHATHS:
1. OtnenpHBIC NPEACTABUTEIN U HX 3HAUCHHE,

CamocrositesbHas padora:

1. CpaBHeHHE HEOPTaHUYECKUX U OPraHUYECKUX KUCIIOT;
[Moarorosuts coobmenus «IIpeacTaBuTenn KapOOHOBBIX KHUCIIOT;
CoobmeHns «PUPHI B IPUPOILY;
buonoruueckas poJib )KUpOB;

CHHTETHYECKHE MOIOIIUE CPEICTBA.

e

Tema 2.10. YreBoasl

Cozepxanue yueGHOr0 MaTepraa

ITonstue o060 yraeBomax. Kiaccudukamuss yriaeBomoB. MoHO-, au- U
HOJIMCAaXapHIbl, IPEICTABUTEIN KaKJOH IPYMIIbI yIiIeBoaoB. buomoruueckas poib
YTJIEBOJOB, ux 3Ha4YCHUE
B JKM3HM delloBeka M obmectBa. MoHocaxapunasl. CTpoeHHE € ONTHYeCKas
n3oMepusi MoHOocaxapuaoB. MX kimaccupuKaiusl IO YHCITy aTOMOB YIJiepoaa M
nipupoJie kKapOoHMIbHOM rpynbl. @opmynsl Oumiepa n Xeyopcea i H300paskeHUs
MOJIEKyl MoHocaxapujaoB. OTHeceHHe MoHocaxapunoB k D- u L-psany.
Baxueiiue TIpECTAaBUTENN MOHO3.
I'mroxo3a, crpoeHme ee MOJEKyJIsl W (U3MYECKHEe CBOMcTBa. TayTomepwus.
XuUMHUECKHE  CBOMCTBA  IJIIOKO3BI:  PEAaKLUU MO  aJbJerMAHON  TIpyImme
(«cepebpstHOTO 3epKaay, OKHCIIE-
HHE a30THOM KHCIIOTOH, THApHpoBaHue). Peakiiuu IioKo3bl Kak MHOTOATOMHOTO
CIHPTa: B3aMMOJEHCTBHE TIIOKO3bI ¢ TuapokcuaoMm e (II) mpm KoMHaTHOM
TeMIeparype u Ha-
rpeBaHUH. PaznudHbIe THITBI OpOXXKeHHs (CITUPTOBOE, MOJIOYHOKHCIIOE). [ Iroko3a B

JIP1-12; JIP 19, JIP 20
JIP 27, JIP 29, JIP 30
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npupoje. buonoruueckass poiab U IpUMEHEHUE INIIOKO3bl. DpPyKTO3a Kak HU30MeEp
TJIFOKO3BL.
CpaBHEHHE CTPOCHMSI MOJICKYJIBI U XMMHUYECKHX CBOWCTB TJIFOKO3bI M (DPYKTO3BI.
Ddpykro3a B TIpUpoJIe u ee Ouosornyeckas poJb.
[enro3bl. Pubo3a n ne3okcupubo3a Kak MpeicTaBUTENN aibaoneHTo3. CTpoeHue
MOJIEKYIL.

Hucaxapunel. Ctpoenme  gucaxapumoB. Crmoco® — COWICHEHHS  [IUKJIOB.
BoccranaBnuBarolye W HEBOCCTaHABIMBAIONIME CBOWCTBA JHCAXapUIOB Kak
CIIEICTBHE COUICHEHHS LUKJIA.
CTpoeHME W XHMHYECKHE CBOWCTBA caxapo3bl. TEeXHOJOTHYECKHE OCHOBEI
IPOU3BOACTBA caxapo3bl. JIakTo3a M MallbT03a KaK M30MEphI CaXxapo3bl.

[omucaxapuapl. OOmee crpoeHne mnonucaxapugoB. CTpoeHHE MOJIEKYIbI
KpaxMmajna, aMmio3a W aMHIONeKTHH. Du3ndeckue CBOWCTBA Kpaxmania, €ro
HaXOXJIeHHE B pupoJe
u O6uonorudeckas posib. ['mukoreH. Xumuueckue cBoiicTBa kpaxmana. CTpoeHue
9JIEMEHTAPHOTO 3BEHA LIEJUTIONO3bl. BIHMsiHUE CTpOEHMs MOJMMEPHOW Lenu Ha

¢busndeckue u XH-
MHUUECKHE CBOMCTBA LEJUTIONO3bL. [MIPOJM3 EUT0I03bl, 00pa30BaHUE CIIOKHBIX
3¢upoB c

HCOPraHN4YCCKMMU U OPraHUYCCKUMU KHCIIOTAMH. ITousatue 00 HNCKYCCTBCHHbBIX
BOJIOKHAX: allcTaTHOM IICJIKE, BUCKO3C. HaXO)K,Z[eHI/Ie B IIpupoac u OHOJIOrHYecKas
POJib TCIIIOJIO3EI.
CpaBHeHI/Ie CBOICTB KpaxMmaJia ¥ ICJIJIKOJIO03bI.

IIpakTHyeckue 3aHATHA: 1
1. THonucaxapuasl. CpaBHEHHE CBOMCTB KpaxmMaja U LEJII0JI03bI
CamocrositesbHas padora: 3
1. Peaxunu OpoxeHUs yrieBOJOB;
2. TloaroroButh COOOIICHUS «IIpeACTaBUTEIU MOHOCAaXapuUI0B»;
CuiocoBaHue KOPMOB.
3. TIpomblneHHOe TPON3BOACTBO XMMUYECKUX BOJIOKOH.
Tema 2.11. AMHHBI, aMUHOKHCJIOTHI, 11 JIP1-12; JIP 19, JIP 20
Oenku ConepkaHue y4eOHOro MaTepuaia 7 JIP 27, JIP 29, JIP 30

Knaccudukanms u nzomepusi amunos. [lonsrue o6 amunax. [lepsuunsie,
BTOPHYHBIC U TPETHUHBIE aMHUHBL. Kitaccudukays aMIHOB TI0 THITY
YTJIEBOJOPOJHOTO PaJUKala U

YlCIy aMUHOTPYIN B MoJieKyJie. ['oMonorudeckue psiipl IpeaeabHbIX
M(AaTHYECKUX U apOMAaTHUECKHX aMHHOB, H30MEPHsI 1 HOMEHKJIATYpa.
XumHuecKkue cBoiicTBa aMMHOB. AMUHBI KaK OpraHM4YeCKHe OCHOBAHUS, UX
CpaBHEHME C AMMUAKOM U JIPYTMMU HEOPraHUYEeCKUMU OCHOBaHUsIMU. CpaBHEHME
XUMHUYECKUX

CBOMCTB anmu(aTHYECKUX U apoMaTHYecKuX aMMHOB. OOpa3oBaHHe aMHUJI0B.
AHunuHoBble kpacurenu. [lonsaTre o cuHreTnueckux BoslokHax. [lonuamMuel u
NI0JINAMUJHBIE CUHTETUYECKUE BOJIOKHA.

[Tpumenenne n nomyderne aMmuHOB. [Tonydenne amuHoB. Pabots H.H.3unmnna

AMHUHOKHUCITOTHL. [loHATHE 00 aMUHOKHCIOTaX, UX KiacCHU(HKAIUSI U CTPOCHUE.
Ontnyeckass  W30MepHs  O-aMHHOKHCIOT. HoMmeHkimaTypa  aMHHOKHCIIOT.
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JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIOT M €€ IPHYHHBL
Bunonspusie nonsl. Peakiun konnencarmu. IlentunHas cBs3b. CHHTETHYECKHE
BOJIOKHA! KarpoH, JHAHT.
Knaccudukanms BonokoH. [lomydyeHne aMHUHOKHCIOT, WX NPUMEHEHHE U
Ouonornueckast QyHKIHSL.

Benku. benku xak npuponHsie monuMepbl. [lepBuuHas, BTOpuuHas, TpETHYHAS U
YeTBePTHYHASA CTPYKTYpHl OenkoB. DuOpWIIIApHBIE W TIOOYISpHBIE OCINKH.
XumHu4eckue

CBOMWCTBa OENKOB: TOPEHHE, NEHATYpAIHs, THAPOJIN3, KadyeCTBEHHBIC (IIBETHHIC)
peaknun. bruonornueckue GyHKIMN OENKOB, HX 3HAYEHHE. BEMKM Kak KOMIIOHEHT
TTUIIH. [Ipobrema
0EIKOBOTO IOJIOAAHHS U ITyTH €€ PEIICHUSL.

IIpakTHyeckue 3aHATHA: 1
1. [lenarypauus Oenka. [[BeTHbIe peakiuy OSJIKOB.
CamocrosiTesibHas padora: 3
1. IIpuMeHeHMEe aHMIHMHA B IPOMBIIUIEHHOCTH;
2. TloaroroBka coobuieHuil «buonoruueckas pojab aMUHOKHCIIOTY;
3. bBuonornyeckue GyHKIUH OEIKOB.
Tema 2.12. A3zoTconepxanue 3 JIP1-12; JIP 19, JIP 20
TETEPOLUKINYECKHE  COEJAMHEHUS. Cogepxanue yueOHOr0 MaTepuania 2 JIP 27, JIP 29, JIP 30
HykJienHOBbIE KMCIIOTBI Hyxneunosble kucnoTel. HykiIeHHOBBIE KUCIIOTBI KaK INPUPOAHBIE IOJIKUMEPBHL.
Hyxneotuasl, ux crpoenue, npuMepsl. AT® u AJI®, ux B3auMonpeBpalieHue u
posb storo mpouecca B npupoae. Ilonarue JHK u PHK. Crpoenne JJHK, ee
TIepBUYHAS u BTOpPHYHAS
ctpykrypa. Pabotet ®@.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30THCTBIX
ocHoBanuil. Perumkanus JJHK. Oco6ennoctu crpoenuss PHK. Tumer PHK n ux
ounonorndeckue ¢yHknmu. [loHATHE O TpomdHOM KOJ€e (KoJoHe). brocuaTe3 Oenka
B JKUBOI KIIETKE. I'ennas
UHXeHepus u OuotexHosorus. TpaHcreHHble POPMBI pACTEHUH U )KUBOTHBIX.
CamocrositesbHas padora: 1
1. TlomrotoBka mnpeseHTanuii mo Tteme «HampaBieHHs OHMOTEXHOIOTHM».
«I"eHHast MHXKEHEPHSI, ATTOKAJICTICUC, MITW TPAHCTEHHBIN paii?y
Tema 2.13. buojorn4ecku aKTUBHBIC 6 JIP1-12; JIP 19, JIP 20
COCMHEHUS JIP 27, JIP 29, JIP 30
ConepikaHue yueOHOro MaTepuaia 3

Oepmentsl. [lonatue o ¢depMeHTax Kak O OHMOJIOTHYECKHX KaTaau3aTopax
6enxoBoit mpupoasl. OcOOEHHOCTH CTPOEHHS W CBOMCTB B CpPaBHEHHH C
HeopraHWYecKuMH Kartanusatopamu. Kmaccupukamus depmenToB. OcobeHHOCTH
CTPOCHUS U CBOHCTB ()EPMEHTOB: CEIEKTHUBHOCTh U 3((PEKTUBHOCTH. 3aBUCHMOCTD
AKTUBHOCTH (depMeHTOB oT TEeMIepaTypsbl
n pH cpenpl. 3nHaueHne QepMeHTOB B OWOJIOTMM W TNPUMEHEHHE B
MIPOMBIIIIEHHOCTH.

Buramunsl. Ilonarue o BurammHax. Mx kmaccudukanus u oboznauenue. Hopma
norpebieHust BUTaMUHOB. BoopacTBopuMeble (Ha mpuMepe BUTaMHHOB C, TPYIIITBI
B u P) u xupopacrtBopumsle (Ha npumepe ButamMmuHoB A, D u E). ABntamuno3Hl,
THIIEPBUTAMHHO3HI u THITIOBUTAMUHO3BI, nx npodHIaKTHKA.
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rOpMOHLI. Ilonstue o ropMoHax Kak OHOJIOrMYECKH aKTUBHBIX BCIICCTBAX,
BBINIOJTHAIOINX OJHAOKPUHHYIO DPEryJIsalui0 KU3HCACATCIBHOCTH OPraHUu3MOB.

KﬂaCCI/I(bPIKaHHSI TOPMOHOB! CTCpOUIbI, MMPOU3BOAHBIC aAMHWHOKUCIIOT,
TOJHUIICTITUIHBIC WU OEIKOBEIC TOPMOHBI. OTHCHLHLIG OpeaACTaBUTCIIN: 5CTPAANOI,
TCCTOCTCPOH, HUHCYJIUH, aJipCHaJINH.

Jlexapcta. IloHATHE O IleKapcTBaX KaKk XHUMHOTEPAINEBTHYECKHX IperapaTax.
KpaTkue mcTopuyeckue CBEICHUS O BOSHHKHOBCHUH W PA3BHTHH XUMHOTEPAIIHH.
['pymmer  mexapcTB: cymbhaMunbl (CTPENTONH), AHTHOMOTHKH (NMCHULIMILIINH),
AQHTUITUPETHKN (aCIHMPHUH), AaHAJbICTHKH (aHANBIWH). MeXaHU3M JeHCTBHA
HEKOTOPBIX JICKAPCTBEHHBIX IPENapaToB, CTPOCHHE MOJICKYJ, MPOTHO3HPOBAHHE
CBOMCTB Ha OCHOBE aHAJM3a XWMUYECKOTO CTPOCHMS. AHTHOMOTHKH, WX
KJaccuduKanys 1Mo CTPOCHUIO, TUIY U CIEKTpy nAeiicTBus. besomacHble criocoOb
MIPUMEHEHHS, JIEKAPCTBECHHBIE (POPMBI.

IIpakTHyecKkue 3aHATHS:
1. O6Hapyxenne ButaMmuHa C B S0JI0YHOM COKE.

CamocrosiTesibHasi padora:
1. AHanmu3 JICKApCTBCHHBIX TMPEHApPaToB, MPOU3BOJHBIX  CAJTHIIMIOBON
KHCJIOTEI,
2. Toxaroroska cooOmmeHui « BUTaMUHBI- OCHOBA KU3HU

Tema 2.14. Xumusi B JKH3HH

o01IecTBa

Cozepxanue yueGHOr0 MaTepuaia

X¥MUS U IPOU3BOACTBO. XUMHUUECKAsl IPOMBIIUIEHHOCTh U XUMUYECKUE
TexHoJoruu. ChIpbe ISl XHMUYECKOU MPOMBINIIIEHHOCTH. Bosla B XUMUYeCKoi
TIPOMBIIIJIEHHOCTH. DHEPTHs AJIsl XUMUYECKOT0 Mpou3BoAcTBa. HayuHbie
TIPUHIIUITE XUMUYECKOTO MMPOU3BOJICTBA.

3amura OKpyKawIlel Cpeibl U OXpaHa TpyJa MPU XUMUYECKOM MPOU3BOJICTBE.
OCHOBHBIE CTaJIUU XUMHUYECKOTO MPON3BoicTBAa. CpaBHEHUE MPOU3BOJICTBA
aMMHUaKa i MeTaHoJIa.

XUMUS B CENLCKOM X03JicTBe. XUMHU3AIHA CEILCKOT0 X035MCTBA U €€
HaIpaBJICHUSL.

Pactenus u mouBa, MOYBEHHBIH MMOTIIOMAONIHA KOMITICKC. Y T0OpEHHS U MX
KiaccuuKanusa. XuMIYECKUE CPEJICTBA 3alIUTHI pacTeHHd. OTpHIaTeIbHBIE
TTOCTICICTBYSI TPUMEHEHHS TIECTUINIOB B O0pb0a ¢ HIMA. XUMHU3AIHSL
JKMBOTHOBOJICTBA.

XuMUs 1 9KOJIOoTHs. XUMHUECKOe 3arps3HeHHe OKpyxkatomien cpeabl. OxpaHa
ruapocdepbl OT XUMUUECKOTo 3arps3HeHust. OxpaHa Mo4Bbl OT XUMHUUECKOTO
3arps3HeHus. OxpaHa aTMOC(Ephl 0T XUMHUYECKOTo 3arpsa3HeHus. Oxpana (iIopsl 1
(hayHBI OT XMMHUYECKOTO 3arps3HeHHs. BUOTEXHOIOTHS U TeHHAS WHKEHEPHSI.

XuMusi 1 TOBCETHEBHAS KU3HD delloBeKka. [lomamHss anteka. Moromue u
yucTsamue cpeacrsa. Cpeacrsa 60pbOBI ¢ OBITOBEIMH HaceKoMbIMU. CpeicTBa
JINYHON TUTHEHBl U KOCMETUKHU. XHUMUS U NUIA. MapKUPOBKU YNaKOBOK MUIIEBBIX
Y TUTUEHUYECKHUX MPOAYKTOB U YMEHHUE X YUTATh. DKOJIOTHS KUIHILA. XUMHUS U
T€HETUKA YEJIOBEKA.

JIP1-12; JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

CamocrosiTenbHast padora:
[Toaroroska npeseHranuii «Ponb XUMHH B )KHU3HU YEJIOBEKAY.

2.15. TloBTOpeHHe

OCHOBHBIX

JIP1-12; JIP 19, JIP 20
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BOINIPOCOB OpPraHu4ecKoi " Conepkanue y4eOHOTO MaTepuaia JIP 27
HEOPraHu4ecKoil XuMuu [ToBTOpEHNE OCHOBHBIX BOIIPOCOB OPraHMYECKOH H HEOPraHMYECKOH XUMHHU 2

CamocrosiTenbHast padora: 2

1. BolnonHeHne ynpaxHEHUH Ha IOBTOPEHUE
Bcero 357
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3. YCJOBUSA PEAJIN3AIIMA TIPOTPAMMBI YUEBHOM
JANCHUITVINHBI

3.1 TpeOGoBanusi K MUHUMAJBLHOMY MATE€PHAIbHO-TEXHHYECKOMY 00ecredeHn 0

OcBoeHME MpOrpaMMbl HMHTETrpUpOBaHHOW yueOHON aucuumiauHsl I1/1.02 Xwumusg
npeanonaraet Haimuuve B ['BIIOY MO «DneKTpoCTanbCKUN KOJUICIK», PEATH3YIOIIEM
o0pa3oBaTeNbHYyI0 MPOrpaMMy cpefHero obmiero obpasoBanus B mpenenax ocBoeHus OITOII
CIIO Ha 6a3e OCHOBHOTO 00ImIero 0Opa3oBaHUs, Y4eOHOro KaOWHETa, B KOTOPOM HMEETCS
BO3MOXHOCTh 00€CIeunTh CBOOOJHBIN nocTynm B MHTEpHET BO Bpemsi y4eOHOTO 3aHATUS H
nepuoj BHEYUeOHO IeATeNbHOCTH 00yYaroINXCS.

[Tomemenne kabuHera ynoBieTBopseT TpeOoBaHusM CaHHUTAPHO-3MHIEMHUOIOTHYECKUX
npaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO TUIIOBBIM O0OpPYAOBaHUEM, B
TOM YHCJIE CHEIHUATU3UPOBAHHON Y4eOHOH MeOenbio M CpeiCcTBaMH O0Y4YEeHHUs, JOCTATOUHBIMU
JUTSI BBITIOJTHEHUS! TPEOOBAaHUI K YPOBHIO MTOJATOTOBKU 00YYaIOIIUXCS.

B kabuwnHere wWMeeTcs MYJIBTHMEIUHHOE O0OpPYIOBaHUE, IOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO MpoIlecca MOTYT MPOCMATPUBATh BHU3YyalbHYIO HH(POpPMAIUIO,
CO3/1aBaTh NMPE3EHTALNH, BUJCOMATEPHAIIbI, HHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUalbHO-TEXHUYECKOTo obecreueHus pabdoueit
nporpaMMel 061meo0pa3oBaTesibHON yueOHo# nuctmtuiiabl [17].02 XumMus BXOIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC TPEero1aBaTes;

* HarJIsIIHbIE 10COOUs (KOMILIEKThI Y4eOHBIX TaOuLl, I1JIaKaTOB U JIp.);

* UTHQOPMAIIMOHHO-KOMMYHHKAI[HOHHBIE CPE/ICTBA;

* KOMIUICKT TEXHHYECKOW ITOKyMEHTAllMd, B TOM YHCIIE MACHOpPTa Ha CPEICTBA OOy4YEeHHS,
MHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OMOIMOTEUHBIH POHT.

B OubGmuoteunblii ¢GoHA BXOAAT y4yeOHHMKH, OOECIEUMBAIOIIME OCBOEHHE Y4eOHOMU
mucrumuiael  [1].02 Xumus, pekoMeHJIOBaHHBIC WM JIOMYIICHHBIC IS HCIOJIB30BaHUS B
npodecCHOHANBHBIX  00pa30BaTEIbHBIX OPraHU3alUAX, PEATU3YIOUUX 00pa3oBaTENbHYIO
nporpaMmy cpeaHero oomero oOpasoBanust B mnpezaenax ocBoenust OIIOIT CIIO na 6aze
OCHOBHOT'0 00111ero 00pa3oBaHusl.

bubnvoreunsii GoHA  JOMOJHEH SHIUKIIONCIUSMHU, CIPABOYHHKAMHU, HAYyYHOU H
HAYYHO-TIOMYJISIPHOM TUTEPaTypOl U T. M.

B npomecce ocBoenus paboueit mporpamMmbl - 00mIeoOpa3zoBaTeIbHON  yueOHOM
mucrurnael [1]].02 Xumus cTyIeHThl UIMEIOT BO3MOXHOCTh JTOCTYIA K DJIEKTPOHHBIM yUEOHBIM
MaTepuaiaM 1o OMOoJ0TUH, UMEIOIIUMCS B CBOOOJHOM JocTyne B ceTU VIHTEepHET (JIEKTPOHHBIM
KHHUTaM, TPaKTHKyMaM, TeCTaM U Jp.), caiiTaM TOCYJapCTBEHHBIX, MYHHUIIUTIAIBHBIX OPTraHOB
BJIACTH.

C nenpio noBbleHUs 3((HEKTUBHOCTH 00pa30BaTENbHOTO MPOLECCa B XOJ€ OCBOEHUS
paboueii  mporpamMmbl  00IIe0Opa30BaTEIBLHON  AUCHUIUIMHA  «XHUMHS»  MPUMEHSIOTCS
ANIEKTPOHHO- oOpa3oBaTenbHbie pecypchl (DOP), B Buae cereBbix JOP, DOP Ha nOKambHBIX
HOCHUTEJISIX, OHJIAH — KypcoB, DYMK u T.11.

3.2. UupopmanoHHOe o0ecniedeHre peau3aluu NPOorpaMmMbl

[lepeueHr pexkoMeHAYeMBbIX Yy4eOHbIX U3JaHuM, VHTepHeT-pecypcoB, AOMOJHUTEIbHON
JIUTEPATYypPHI:

OcCHOBHBIC HCTOYHUKHU:

1. Xumus quist mpodeccuii v CrIeMaTbHOCTEN €CTECTBEHHOHAYYHOTO TPO(IIIST: YIeOHUK JTst

CTYI. yupexaeHuii cpen. mpod. oopazosanus/ ['abpuensu O.C., Octpoymos U.I'.- M.,
Wznatenbckuii nentp «Axagemus», 2020 (272ctp);
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Jlono/THUTeIbHbIe HCTOYHHKHU

1. Xumusa: 3amauu U yHOpaKHEHUs: ydeO. mocobwe sl CTyA. YYpeKACHHH cpea. mpod.
oOpa3zoBanus/Epoxun FO0.M. — M.: M3narensckuii neHTp «Akanemus». 2017 (288 ctp).

2.Xumus it npodeccuii U CrenuaaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO - HAYYHOTO
npoduieit: yaeOHHK JUTst CTY. yupexaeHuit cpea. npod. OdpazoBanus/ Epoxun 0., KoBanesa
N.- M.: U3natenbckuii neHTp «Akangemus», 2019 (496 ctp).

HHTepHer - pecypcsl

www. fcior. edu. ru (DenepanbHbIi IEHTP UHOOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CJI0Bapy 1 SHITUKIOTICIVH ).

www. booksgid. com (Books Gid. DnekTponHas 6ubnmoreka).

www. globalteka. ru (I'mo6anteka. 'mobanpHas 6MOIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Equaoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIyumas yueOnas nurepatypa).
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM JUCLUILINHBI

Pesynomamol 0oyuenusn

Kpumepuu OUEHKU

Memoowl ouenku

3nanus:
e OCHOBHBIX 3aKOHOB M TEOpHUH
XUMUH;
e TOIYYCHUS u MIPUMEHEHUS

BRXHEHIINX METAJIOB, HEMETAJIOB,
KJIACCOB YTJIEBOJOPOJIOB M JIPYTHX

MpeACcTaBUTENCH OpraHUYECKUX
COCIUHCHUH;
e XHMHYECKHX TEPMUHOB H
CHMBOJIMKH.

e mpaBmia 0E30MacHOTO OOpaIeHUS
C CJKUMH, TOPIOUYUMH ¥ TOKCHYHBIMHU
BEIICCTBAMH, CPEICTBAMH OBITOBOM
XUMUU;

e TpaBHIa W TNPHEMbl Oe30MacHOM
pa6OTI)I C XUMHYECCKHUMHU BCIICCTBAMU
1 JIaOOpaTOPHBIM 000PYIOBaHUEM;

e BAKHEUIIUX BEILECTB u
MaTepHajoB, X COCTaBa, CTPOCHUS U
XMMHYECKHX CBOKMCTB BEIIECTB IS
0e30macHoro PUMECHEHHUS B
MPaKTUYCCKOW JACATEILHOCTH;

e OOBSICHATH TPUYHHBI
MHOTo0Opasusi BELIECTB Ha OCHOBE
OOIIMX TPEACTABICHUH 00 UX COCTaBe

[IpaBunbpHOCTH BBIOOpPA
croco0O0B pelIeHus 3a1a4
PesynpraTuBHOCTH
HH(POPMAITHOHHOTO TTOUCKA.
Ymenue popMyanpoBaTh U
OOBSICHATH OCHOBHBIE 3aKOHBI
XUMHHL.

O600menue n
CHCTEMaTU3UPOBaHNE 3HAHUHT
00 OCHOBHBIX 3aKOHAX XUMHH.

Ornenka pe3yIabTaToOB
BBITIOJTHEHHS TMPAKTUIECKOM
paboThI

Brimonnenue
CaMOCTOSITEIbHBIX u
KOHTPOJIBHBIX padoT;
BBIMIOJIHEHE  yNPaKHEHWUH,

JOMAaIITHUX 3aJaHMI;
IToaroroBka mpe3eHTalui,
TIOKJIaoB, pedepaToB

¥ CTPOEHHHU;

Ymenus:

e pAaCKpbIBaTh Ha TNPUMEPAX pOJIb

XHMHH B (hopMHPOBAHUH | BrispiieHue eMHCTBA i -Ouenka pesyIbTaTos

COBPEMEHHON HAayYHOW KapTHHBI MUpa
U B IPAKTUYECKOW JEITEIBHOCTH
YeJI0BeKa;

e JIEMOHCTPHPOBaTh Ha MpPUMEPax
B3aUMOCBSI3b  MEXIy XUMHEH U
JPYTUMH €CTECTBEHHBIMU HayKaMH;

* pacKpbIBaTh Ha npuMepax
HOJIOKEHNSI  TEOPUH  XUMUYECKOTO
crpoenus A.M. byTiiepona;

e TMOHMMAaThb (PU3HYECKHH  CMBICIT
Ilepnognueckoro 3aKOHa .
Menzeneesa; 00bICHATEL 3aBUCUMOCTE
CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
00pa3oBaHHbIX HMMH BELIECTB OT
AJIEKTPOHHOT'O CTPOCHHUS aTOMOB;

e TMPUMEHSATH MpaBuiia
CHUCTEMAaTUYECKOM  MEXIyHapOJIHOM
HOMEHKJIATypbl Kak cpeacTaa
pazuueHus u UACHTU()UKALUN

BCLICCTB IO UX COCTaBy U CTPOCHUIO,
® COCTaBJIATb MOJICKYJISIPHBIC n

CTPYKTYpHBIE (hopmyel

B3aMMOCBSI3H XUMHUYECKUX
MIPEBpALLICHUN MEXILY
OpPTaHUYECKUMH U
HEOpPraHUYECKUMHU
BEIIECTBAMH.

YMeHHe coCTaBIsATh CXEMBI,
TaOJIMIB], 1€1aTh BBIBOIBI.

JaBath XapakTEepUCTHKY
XUMHWYECKHUX BJIEMECHTOB 110
IIOJIOXKEHUIO B IEPUOINIECKOM
CHCTEME U CTPOSHHIO aTOMa.
O60061mats cBeeHus 0
CTPOCHUM aTOMa,
MEPUOTUIECKOM 3aKOHE U
MIEPUOANUYECKOM cucTemMe
XUMHNYECCKHX DJIEMCHTOB
J.1.Menneneena.

BBITIOJTHEHHUS
CaMOCTOSITEIbHBIX U
NPaKTUYECKUX padoT;

-BBIMIOJTHEHUE  YIIPAKHCHHMH,
JOMAIIIHUX 3aJaHUI;
- TECTUPOBAHUE IO TEMAaM;

- KOHTPOJIb BBITIOJTHEHHS
WUHAWBHTyaIIbHBIX U
TPYIIIOBBIX 3a/1aHUN;

-OIlEHKa COJEPIKaHUS 1
oopMIIeHHUS IPEe3CHTAIHH,
pedeparoB, TOKIAI0B,
COOOIIEHHIA;

- TEKYIIUHA KOHTPOJIb B
(hopMme: yCTHOTO OTIpOCa,
3aLIUTHl TPAKTUIECKUX
3a/laHuil, TBOPYECKUX PabOT;
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OpTaHUYECKUX BCIIICCTB Kak
HOCHUTEJICH MH(POPMALMKU O CTPOCHHUH
BEIIECTBA, ero CBOMCTBax u
MPUHAJIEHKHOCTA K OINPEACICHHOMY
KJIacCy COCUHEHUM;

e XapaKTepu3oBaThb  OpPraHUYECKUE
BEILIECTBA [0 COCTaBYy, CTPOCHHIO M
CBOWCTBAM, yCTaHABIUBATh

IIPUYNHHO-CIICACTBEHHBIC CBsA3HU
MCKAY HaHHBIMU XAapaKTCPUCTUKAMU
BCIICCTBA,

¢ I[IPUBOOUTH IPUMEPHBI XUMHUYCCKHUX

peaKIui, PacKpBIBAIOIINX
XapakTEepHbIE CBOMCTBA TUIHUYHBIX
MpeJcTaBUTENeH KJIacCoB

OpTraHWYECKUX BEIIECTB C IEIBI0 WX
UACHTU(DUKALIUN u 00BsICHEHUS
00JacTH  NPUMEHEHHS; MPOBOIUTH
OITBITHI 1o pacro3HaBaHUIO
OpPraHHYECKUX BEIICCTB;

e TPOrHO3UPOBATH BO3MOKHOCTH
MIPOTEKAHUST XUMHUECKUX PEeaKIuid Ha
OCHOBE 3HAaHWUHA O THUNAX XHUMHYECKOU
CBS3M B MOJICKYJIaX PEareHTOB U UX
PEaKIMOHHON CITOCOOHOCTH;

e TPUBOIUTH IIPUMEDPEI
MPaKTUIECKOTO UCTIOIb30BaHUS
NPOAYKTOB TepepaboTKu HepTH U
IPUPOAHOTO rasa,

BBICOKOMOJICKYJIIPHBIX COCTUHCHMIA;

e yCTaHaBJIMBATh 3aBHCUMOCTE
CKOPOCTH XHUMHYECKOH peakiuu W
CMENICHUsT XUMHYECKOTO PAaBHOBECHSI
OT pa3IM4HBIX (AKTOPOB C IIEIbIO
onpesie/icHUs] ONTHMAIbHBIX YCIOBHM
MPOTEKAHUST XUMUYECKHX TPOIIECCOB;
e TPHUBOJUTH IPUMEPHI THIPOIIH3A
COJIeH B IIOBCEIHECBHOM KU3HHU
YyeJIoBEKA; OKUCINUTEIHHO-
BOCCTaHOBUTEIILHBIX PEaKIUi B
MIPHUPO/IE, MPOU3BOICTBEHHBIX
MpoIeccax M KU3HEAESITeTbHOCTH
OpPTaHU3MOB; MTPUMEPHl XUMUIECKIX
peakiuii, pacKphIBarOIIMX O0IIKE
XUMHUYECKHE CBOMCTBA IPOCTHIX
BEILIECTB - METAJNIOB M HEMETAJIIOB;

e IPOBOJIUTH pacueTsl Ha
HaxXOXXJeHHE MOJIEKYJISIPHOM
(hopMyITBI YIIJIEBOAOPOA o
MNpOAYKTaM CropaHhs W MO €ro
OTHOCHUTEIBbHOU MJIOTHOCTH u
MacCOBBIM JIOJISIM 9JIEMEHTOB,

BXOOAIIHUX B €0 COCTAaB,
® OCYLIECTBIIATH IMOUCK XHUMHAYECKOU

HHPOPMAIIH o Ha3BaHMSM,
uaeHTH(GUKATOpaM, CTPYKTYPHBIM
dbopMysiaM  BELIECTB;, KPUTHYECKU

CocraBiieHue CTPYKTYPHBIX
(hopMyI1 yrII€eBOIOPOIOB.

[IpaBUnBHOCTH pacmo3HaBaHUs
(PM3UYECKUX U XUMUYECKHIX
CBOMCTB IO CTPOCHHIO.

O06006111aTh 1
CUCTEMAaTHU3UPOBATh 3HAHUS 00
OpFaHI/I‘ICCKI/IX COCAUHCHUAX.

Nwmets npeacTaBneHue o
XUMUYECKOH SIBJICHUE
CYIIHOCTHU XUMHUUYCCKUX
peaKkuil 1 pacCMOTPEHUE UX
KJIACCU(UKAIUI 110 pa3HBIM
MIpU3HAKaM.

XapakTepu3oBaTh FNEMEHTHI
10 TTOJIOKEHUIO B
MePUOJINYECKON CUCTEME U
CTPOEHUIO aTOMOB.
3alUChIBATh YPaBHEHUS
peaKuuii XUMUYECKHUX CBOMCTB
METAaJJIOB M HEMETAJJIOB B
MOJIEKYJIADHOM H
OKHCJIMTEIILHO-
BOCCTaHOBHUTEIHLHOM BHJIE.

OOBACHITE U3MEHEHHS
(PU3UYECKUX U XUMUYECKHUX
CBOWCTB METAIJIOB B TIEPHUOJIC U
rpymre.

CocraBiieHHE CXeM
KOHCIICKTOB HpOBeIIeHI/ISI
CcpaBHEHUH, 0000IIECHHUH,
BEIBOJOB. CBEJIEHBS O
MeTajlIax Kak XUMHUYECKUX

- KOMIIZICKCHAasA OLICHKa
Ka4yeCTBa NPCACTABIICHHBIX
OTYCTOB I10 HpaKTI/I‘{eCKOI\/'I n
CaMOCTOSTECIbHOM pa60Te;

- BBITIOJTHEHHE THCHMEHHBIX
pabor;
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OLICHMBATH u
XUMHYECKYIO

WHTEPIPETUPOBATH

uHGOpPMAITHIO,
colepKallylocsi B COOOIIEHHSIX
CPEICTB  MaccoBOH  MH(pOpMAIUH,
pecypcax Hutepuera, Hay4HO-
MOITYJIAPHBIX CTAThAX C TOYKU 3PEHHS
€CTECTBCHHOHAYYHON KOPPEKTHOCTH B

UENSIX  BBISBJICHUS OITMOOYHBIX
CYXKICHUH u dhopmupoBaHUS
COOCTBCHHOM ITO3UIINM;

e TMPEICTABJIATh TYTH  PEHICHUS
TI00ANBHBIX  MPOOJIEM,  CTOSIIHNX
nepesn YeII0BEYCCTBOM:
JKOJIOTHYECKHUX, SHEPreTUYCCKUX,

CBIPHEBBIX, H POJIb XUMUH B PEIICHUU
3TUX MPOOIIEM.

3JeMEHTaX U MPOCTHIX
BEILECTBAX.

Pewenue 3anay Ha
HaXOXXICHUE MOJIEKYIISIPHON
(hOpMyIBI YTIEBOAOPOIOB.

PesynpratuBHOCTH
HH(POPMAITHOHHOTO TTOUCKA.

Bnusiare npupoaHbIx

HUCTOYHUKOB YIJI€EBOJOPOAOB Ha

OKPYKAIOIyI0 Cpeay

Jluunocmmuoie pe3yiobmantbl

Kpumepuu ouenku

Memoowt oyenku

JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

- IlpaBuibHOCTH BBIOOpA
CIoCcO0O0B peleHMS 33/1a4;

- pe3yJabTaTHBHOCTD
HH(POPMAITUOHHOTO MTOHCKA;
YMEHUE MPOBOJIUTH OLICHKY
nHpOpMAIIUH;

- yMeHue GopMyIHpPOBAThH U
OOBSICHATH OCHOBHBIC 3aKOHBI,
npaBmiIa;

- 00o0uIeHue 1
CHCTEMATU3UPOBAHHE 3HAHU I
00 OCHOBHBIX 3aKOHAX XHUMUH,
SABJICHUAX,

- yMEHHUE CPaBHHBATH,
0000111aTh, CTPOUTH
JIOTUYECKHE YMO3AKITIOUCHHS,
J€J1aTh BBIBOJBI,

- pPa3BHBATh TBOPUYCCKHE
CIIOCOOHOCTH.

-BrimonrHeHmne
CaMOCTOATENIbHBIX 51
KOHTPOJIBHBIX paboT;
-BBIIIOJIHEHUE  YIPaKHEHUH,
JIOMAIITHAX 3a/IaHHI;
-MOATOTOBKA  TpE3EHTalUM,

JIOKJIaI0B, pedepaTos;

- TeKyIIHA KOHTPOIIb B
(hopMe: yCTHOTO OTIpOCa,
3aIUTHI TPAKTUIECKUX
3aJlaHui, TBOPUYECKUX PadoT,
WH/IMBHUTyJTbHBIX U
TPYIIIOBBIX 3a/1aHUN;

- BBIITOJIHEHHE TPAKTUYECKUX
pabor;

- IPOBEJICHUE TECTUPOBAHHSI.
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