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HOACHUTEJBHASA 3AIINCKA
PabGouass mporpamma pa3paboTaHa B COOTBETCTBMHU C  TpeOOBaHUIMU

denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHEero oOIIero
o0pa3zoBaHMs, aBTOPCKOU mporpammoit «Xumus. YriyoneHHsit ypoBenb. 10-11kmaccsr:
pabouas nporpamma k auaun YMK B. B. JIynuna: yde6HO-MeToquueckoe mocooue / B.
B. Epemun, A. A. poznoB, U. B. Epemuna, M.. [poda, 2019 u ocHoBHOMI
oOpa3oBartesbHON MporpaMMoi cpeaHero obmero oopazoBanuss MbOY " COII Nel2".
IIporpamma peTalM3upyeT MW PACKPBIBACT COACPKAHME CTAHAAPTA, OIPEHEISIET
oOlIyI0 CTpaTeruro OOy4eHHs, BOCIUTAHHUS U Pa3BUTHS OOYyJarOIIMXCS CpEACTBAMHU
y4e0HOTO TMpeaMeTa B COOTBETCTBHUU C LIEISAMU U3YYCHUS XUMHH, KOTOPbIE ONPEeIeICHbI
CTaHJApPTOM.

[Iporpamma pa3paboTaHa ¢ yuy€TOM aKTyaJbHBIX 3aJad OOYy4YEHUs, BOCIUTAHUSA
U pa3BuTHs oOydaromuxcsi.  [Iporpamma yduTHIBa€T YCIOBHS, HEOOXOIUMBIEC IS
pa3BUTHS JIMYHOCTHBIX U MO3HABATEIBHBIX KAYECTB 00YyUYarOIINXCS.

Henu uzyuenus xumuu 6 cpedneil wiKone:

- dbopmupoBaHue yMEHHUS BHUACTh W IOHUMATh IIEHHOCTh OOpa3oBaHUA,
3HAYUMOCTh XUMHYECKOIO 3HAaHHA JUIsI KaXKJIOrO 4YEJOBEKa, HE3aBUCHMO OT €ro
poheCCUOHAIBHOM JIESITEIbHOCTH.

- dbopmupoBaHue yMEHUA paszauvarh (PaKThl U OICHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJbI, BUJIETh MX CBSI3b C KPUTEPUSIMH OLEHOK U CBSI3b KPHUTEPUEB C
ONPENICTICHHON CUCTEMOM LEHHOCTEH, (HhOpMyaupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
NO3ULIHIO.

- (opMHpOBaHUE ULEIOCTHOTO MPEJICTABICHUS O MHUPE U pOJIM XUMHUU B
CO3/IaHUU COBPEMEHHON €eCTEeCTBEHHOHAYYHOW KapTHUHBI MHpA; YMEHHS OOBICHATH
OOBEKTHI M TPOIECCHI OKPYXKAIOMIEH JICHCTBUTEIBHOCTH (IMPUPOIHOM, COIUAILHOM,
KYJbTYPHOHM, TEXHHYECKOHW CpPEIbl), UCTIOIB3YS IS 3TOTO XUMUYCCKHE 3HAHUSL.

- npuoOpeTeHre OMbITa Pa3HOOOpPAa3HOU IESITENbHOCTH, ONbITAa MO3HAHUS U
CaMOTIO3HAHMSI; KJIIOYEBBIX HABBIKOB, MMEIONIMX YHHUBEPCAJIIbHOE 3HAYEHUE IS
pa3IMYHBIX BHJIOB JCATEIBHOCTH (HABBIKOB PEIICHHS MPOOJEM, NPUHATHS PEIICHUH,
MOWCKa, aHamm3a W o0paboTku WHPOPMANNYA, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB

U3MEpPEHUH, HAaBBIKOB COTPYIHUYECTBA, HABBIKOB 0€30MacHOro oOOpamieHus C



BEIIIECTBAMHU B TTOBCEAHEBHOM KU3HU ).
OcHoéHbIMU 3a0auamu A6AAI0OMCA.
- U3yYEHHE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOCHUS,;
-M0JIy4€HHE BEILECTB C 33JITaHHBIMU CBOMCTBAMU;
-MCCJICIOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKMX PEakIMi W MyTeH YIpaBJICHUS UMM B
LETSAX MOJTYyYeHUST HEOOXOJUMBIX YEJIOBEKY BEUIECTB, MAaTEpPUAJOB, SHEPTUHU.

[Tpu peanuzamnuu nporpaMMbl UCIIOJIB3YETCs 000pyaoBaHue 1IeHTpa "' Touyka pocTa'



OBIIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEIMETA
OpHolt W3 BaxkHEWIIMX 3a7ad SBISIETCA TMOATOTOBKAa oOOydarommxcs K

OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY XU3HEHHOTO M MPOQPECCHOHAIBHOIO MYTH.
OO6yuaromuecs: 10KHBI HAYYUTHCS CAMOCTOSITEILHO CTAaBUTH 1I€JIM U ONPEACNATh MyTH
UX JOCTHXKECHHS, WCIOJIb30BaTh HPUOOPETCHHBIM B IIKOJIE OMBIT JCSTEILHOCTH B
peanbHOM KU3HHU, 32 paMKaMH y4eOHOTro mpolecca.

B mporpamMme 1o XuMHuH1 HallJIn OTPAKCHUC OCHOG6HblE coOepofcameJleble JAURUU.

- «BEIIECTBO» — 3HAHHUA O COCTaBE M CTPOCHUM BEUIECTB, WX BAXKHEHUIIUX
Gu3MUECKUX U XUMUYECKUX CBOMCTBaX, OMOJIOTUYECKOM JIEHCTBUU;

- «XUMUYECKasl peakuusy» — 3HaHUS 00 YCJIOBHUAX, B KOTOPBIX MPOSBISIOTCS
XUMUYECKHE CBOMCTBA BEIIECTB, CMIOCO0AX YIPaBICHUS XUMUYECKUMU MPOIECCAMU,

- IPUMEHEHHE BEIIECTB» — 3HAHHUS U OIBIT MPAKTUYECKON JEATEIbHOCTU C
BEILECTBAMH, KOTOPbIE HANOOJIEE YaCTO YIOTPEOIIAIOTCS B MOBCEIHEBHOM

- (GI3bIK XUMHHU» — CHUCTEMa BaXKHEUIIMX TMOHSATUH XMMHU W TEPMHUHOB, B
KOTOPBIX OHHM OIMCHIBAIOTCSA, HOMEHKJIATypa HEOPraHMYECKUX U OPraHuYeCKHX
BCIICCTB, T. €. UX Ha3BaHWs (B TOM YHCIE ¥ TPUBHAIBHBIC), XUMHUCCKHE (HOPMYJIIBI U
ypaBHEHHUS, a TaKXKe MpaBujIa epeBoia MHPOpPMaIlUU ¢ POJHOTO WIIM PYCCKOTO s3bIKa Ha
S3BIK XUMHUH U 00paTHO.

B pesynbrare uzydeHus: yueOHOro mpeamMeTa BBITYCKHUK CPeAHEN HIKOJbI OCBOUT
coJiepKaHue, CrocoOCcTByomee GOPMUPOBAHUIO TO3HABATENIHLHON, HPABCTBEHHOW W
ACTETUYECKON KynbTypbl. OOydarOmuiics OBIaACET CUCTEMOM XMUMUYECKUX 3HAHUN —
MOHATUSMHU, 3aKOHAMH, TEOPUSIMA W  SI3BIKOM HAYKH KaK  KOMIIOHEHTaMH
€CTECTBEHHOHAYYHOU KapTUHBI Mupa. Bce 310 mo3BoiuT emy chopMupoBaTh Ha OCHOBE
CUCTEMbl  MOJYYEHHBIX 3HAHUM  HAY4YHOE  MHUPOBO33peHHME Kak  (yHIaMEHT
LIECHHOCTHOI'0, HPaBCTBEHHOI'O OTHOLICHUS K NPUPOJE, OKPYXKAKIIEMy MHUPY, CBOEHU
’KU3HU U 3JI0POBBIO, 0CO3HATH POJIh XUMHYECKOW HAYKHM B MO3HAHUM W TPEOOpa30BaHUU
OKPY)KAIOIIEro MHpa, BbIPAOOTATh OTHOIICHHE K XHWMHHM KaK BO3MOXHOHW oOjactu
Oymymieit COOCTBEHHOM MPAKTUYECKOU JIeATeTLHOCTH.

YcBoeHue  comepkaHusi  ydeOHOro  mpeaMera  OOeClEeUUT  BBIITYCKHUKY
BO3MOKHOCTh COBEPILICHCTBOBAaTh M pPa3BUBaTh IIO3HABATEIbHBIE BO3MOKHOCTH,

yMEHUE YIPABJIATH cOOCTBEHHOM II0O3HABATEIbHOU NEATEIBHOCTHIO;



WHTCJUICKTYalbHbIE W pedJICKCUBHBIC  CIIOCOOHOCTH;  MPUMEHSATH OCHOBHBIE
MHTEJUICKTyaJIbHBIE OTepalii, Takue Kak ¢GOpPMYyJUpPOBAHUE TUIOTE3, aHaIu3 U
CUHTE3, CpaBHEHHUE, 0000IeHHe, CUCTEMAaTHU3allis, BBISBICHUE TPUYMHHO-CJICICTBEHHBIX
CBSI3€M I W3Y4YCHHUS CBOMCTB BEIIECTB W XUMHYECKHX PEAKIHH; HCHOIb30BaTh
pa3IMyHbIe MCTOYHHMKUA ISl TOJNYYCHUS XMMHUYCCKOW MHGOpMAIUU; CaMOCTOSATEIbHO
IJAHUPOBATbH  OPraHU30BBIBATH YU€OHO -TIO3HABATEILHYIO JEATEIBHOCTh, Pa3BUBAThH
MCCIIEI0BATENIbCKIE, KOMMYHUKATHBHBIC 1 HHPOPMAIIMOHHBIC YMEHHUS.

B yueOHMKax peanusyercs cucmemHo-0eameaIbHOCMHbLI n00X00, JISKaIui B
ocHoBe @I'OC. DTOT NOAXOA OpPHUEHTUPOBAH HA  KOHKPETHBIE  pPE3yIbTaThl
o0pa3oBaHMs, KaK CHCTEMOOOpa3yloIIMii KOMIIOHEHT CTaHAapTa, TJIe pa3BUTHE
JUYHOCTH YyYaIllerocs Ha OCHOBE YCBOCHMS YHHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBUH,
MO3HAHUSI U OCBOCHUS MHpPA COCTABJISECT I€Jb U OCHOBHOM pe3yiabTaT 0Opa3oBaHUS.
N3ydyenne xumuu B 10 m 11 knaccax moctpoeHo mo Juneinnoit cxeme. B 10 xmacce
W3JIaraeTcsi Marepuan opraHudeckod xummuu, a B 1l kimacce — HeopraHuueckas
XUMUsl, oOmas xumus, xumudeckas texHojorus. Ilocnennue riaBbl ydeOHuka 11
KJIacCa 3HAKOMSAT IIKOJBHUKOB C NMPUMEHEHHEM XHUMHUHU B OKpYXKAIOUICH XKU3HU U Ha
ciyx0e 00IIeCTBY.

Cucrematnueckuii Kypc opranndeckoil xumun B 10 Kiacce 3akaHYMBaeT pasjel,
HaIpaBIICHHBIH Ha O0O0OO0OIICHHWE M TMOBTOPEHHE TIOJYYCHHBIX B OCHOBHOM MIKOJIE
3HaHUU. B HeM Takxke NarTCsi Te CBEICHUS U3 OOIIeH M HEOpraHW4YeCKou XUMUH,
KOTOpPbIE HEOOXOAUMBI JUISI HW3YYCHUS OPraHWYecKod XUMHUHM, HO HE BOILUIA B
pOTpaMMy OCHOBHOW IWIKOJIBI. Kypc opraHmyeckol XMMHUH MOCTPOEH TPAJUIMOHHO.
OH HayMHAETCA C OCHOBHBIX TIOHSITUM OPraHUYECKOM XUMHM, 3aTEM U3JIAraeTcs
CTPYKTYpHasi TEOpHsS OPraHUYECKUX COCIMHEHMH, paccCMaTpUBAETCS HUX DJIEKTPOHHOE
ctpoeHue. [loTOM W3y4darOTCs BaXKHEWINHME KIJIACCHI OPraHUYECKUX COCIMHEHMM:
YIIJIEBOAOPOABI,  KHCIOPOACOAEPKAIIUE COCAUHEHHUs, Aa30T- U CEPOCOAEpKalue
coequHeHus. CHUCTEMAaTUYECKOE W3JI0KEHUE CTPOCHUSI W CBOMCTB OPraHUYECKUX
COEJIMHEHUH MO3BOJISIET EPEUTH K OMOJIOTUUECKU aKTUBHBIM BEIIECTBAM — YIJIEBOJaM,
KupaMm, OelkaM U HYKJICHMHOBBIM KHUCJIOTaM. 3aKaHYMBACTCS KypC OpPraHUYEeCKOM
XUMUH PACCKA30M O MOJUMEPAX U UX UCIOJIb30BAHUH B OBITY U B TEXHUKE.

Marepuan no HeopraHmdyeckoxumud B 11 Kkiacce u3ydaeTcss B CIEAYHOIIEH



nocienoBareabHocTH.  CHayasia  pacCMOTPEHBI  3JIEMEHThI-HEMETAJUIbl,  3aTEM
AJIEMEHTBI-METaJLIbI. N3yuenue AIIEMEHTOB-METAIIOB npeaBapser paszen,
CUCTEMATU3HUPYIOUINI 00ILIME CBOICTBA METAJUIOB — HJIEMEHTOB U MPOCTHIX BEILECTB, A
TaK)K€ pacCKa3bplBAIONIMN O cIulaBax. PaccMOTpeHHe OO0IIel XMMHUM HayuHAETCS CO
CTPOEHHUSI aTOMa M XMMHUYECKOM cBs3u. Ha OCHOBE IOIy4EHHBIX 3HAHUWA LIKOJBHUKH
3HAKOMSATCA CO CTPOCHHMEM BEIIECTBA, H3Yy4alOT pa3IMYHbICE BHUIbl XUMHUYECKOU
CBSI3W, BKJIIOYas MEKMOJICKYJISPHBIE, U OCHOBHBIC THUIIBI KPHUCTAUINYECKUX PEUIETOK
IPOCTBIX BEIIECTB M HOHHBIX COCAUHEHUH. 3aTEM CIEAYET MaTeprall, pacCKa3bIBarOIIHA
0 3aKOHOMEPHOCTSIX MPOTEKAHHUS XUMUYECKUX PEaKLH. 3JeCh COYETAIOTCS CBEACHHS
U3 XMMHMYECKOW TEPMOJMHAMHMKMA W XHMHYECKOM KHHETHKH, IO3BOJIIIOLIME IOHSATH,
OYEMY M KaK I@POTEKAlT XuMHueckue peaknuu. Crepyromas TemMa Kypea
WUIFOCTPUPYET NPUMEHEHHE TOJYYCHHBIX 3HAHUM O 3aKOHOMEPHOCTAX NPOTEKAHUS
XUMHYECKUX DPEaKkLMi Ha IpakTUKe. Peub HIAET O pas3iIWyHbIX THUIAX XUMUYECKUX
npou3BoACTB. OOcyxas 00IIKMe NPUHLHUIBI XUMHUYECKOM TEXHOJOTMH U paccMaTpHUBast
KOHKpPETHBIE TPOU3BOJCTBA, aBTOpPhl HE 3a0bIBAlOT W O  M[poOJeMe  OXpaHbl
OKpY)KaloIIel  Cpenbl, 3HAKOMAT  IIKOJBHUKOB C  HOBBIM  IOJXOJOM B
MIPAKTUYECKOM TPUMEHECHHH XUMWYECKUX 3HAHUU — «3e€JeHON» xumuen. M3ydeHwme
IIKOJIBHOTO KypCa XMMHH 3aBEPIIACTCS PAaCCKa3oM O IPUMEHEHUH XUMHWUYECKUX 3HAHUU
B Pa3IUYHBIX OOJACTAX HAYKM M TEXHUKU. ABTOPCKUH KOJUIEKTHUB MOCTapajcs
MI0OKAa3aTh BaXHOCTh IMIOJYYEHHBIX 3HAHUM W B IOBCEIHEBHOM XU3HU. ABTOpBI
CTpEeMATCS NMPUBUTH ydalluMcs OepekHOE OTHOIICHHWE K IPUPOJIE U K OKpYKaloUleMy
MUpPY, CPOPMHUPOBATH XUMUYECKUN B3IJISIT HA BCE, YTO UX OKPYXKAET, — OT MPOJYKTOB

IMUTaHWuA 0 MaTCpUuaIOB JIIA KHNBOIIMCH " CKYJIBIITYPBI.



MECTO ITPEJIMETA B YYEBHOM IIJIAHE
KosmuecTBO 4acoB, OTBOAMMOE HA M3YYEHME XMMHUU B CTapLIEH ILIKOJIE, 3aBUCHUT

0T y4eOHOTO IUTaHa, YTBEPKAEHHOTO 00pa3oBaTeIbHONW opranm3arueii. Jlannas pabGodas
nporpamMma paccuutana Ha 204 gac: 10 wmacc — 102 gaca (3 waca B Hememo), 11
kiacc — 102 gaca (3 gaca B HeIEN0), B COOTBETCTBUH C YU4SOHBIM IIJIAHOM IITKOJIBI.

10 kaacc - 102 gaca B rox (34 yueOHBIX HEIEH, 10 3 Yaca B HEJICIIO);

11 kaacc - 102 vaca B rox (34 y4eOHBIX Hemeld, Mo 3 dYaca B HEJIEINIO).



JIMYHOCTHBIE, METAIIPEIMETHBIE n HHPEIMETHDBIE
PE3YJbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

(C YYETOM PABOYEHM ITPOT'PAMMBI BOCITUTAHMUS)
®denepanbHBI TOCYIapCTBEHHBIN 00pa30BaTelIbHBIA CTaHIAPT CPEIHET0 OOIIEero

00pa3oBaHUsl YCTAHABIMBACT CIEAYIOIIME TPeOOBAaHHS K pe3yJabTaTaM OCBOCHUS
0oOyJaronMMHCsT OCHOBHOM 00pa30BaTEeNbHOM MPOrPaMMBI:
JINYHOCTHBIE Pe3yJIbTAThI

1) B cdepe oTHOMICHUIT 00yUarOMKUXCS K ce0e, K CBOEMY 3/I0POBBIO, K TIO3HAHUIO
ceost:

—  TPUHATHE U peaju3alUi0 IIEHHOCTEH 310poBOr0 M 0Oe3omacHOro obpasa
KU3HU, OEpeKHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3NYECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

—  HeOpHsATHE BpPEIHBIX TNPHUBBIYEK: KYpEHHUs, YHOTPEOJEHUS aJIKOTOJs,
HapKOTHKOB,;

2) B cdepe OTHOIICHWHA OOYJAIONIMXCS K OKPYKAIOIMIEeMy MUDPY, K JKHUBOU
MIPUPOJIE, XyTOKECTBEHHON KYIBTYpE:

—  MHUPOBO33pPEHUE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
HayKHl, 3HAYUMOCTh HAyKH, TOTOBHOCTb K Hay4YHO-TEXHHUYECKOMY TBOPYECTBY,
BJIAJICHUE JOCTOBEPHOUW MH(pOpMalueil O TMepeloBbIX JOCTIKEHUSIX U OTKPBITHIX
MHpPOBOM W OTEUECTBCHHOW HAyKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MUpa 1 0OIIECTBA;

— TOTOBHOCTb M  CIOCOOHOCTH K  OOpa3oBaHHIO, B TOM  4YHUCJE
caMoo0Opa3oBaHWIO0, Ha MPOTSDKEHWM BCEH OJKU3HHM, CO3HATEIhbHOE OTHOLIEHUE K
HEMPEPHIBHOMY O00pa30BaHUI0 KaK YCIOBUIO YCHEIIHOW MpOQPECCHOHATBHON W
0OIIIECTBEHHOH IEATEIHLHOCTH,

—  DJKOJIOTHYECKas KyJIbTypa, OEpeXHOE OTHOIICHWE K POTHOW 3emile,
NpUpOAHBIM ~ OoraTtcTBaM Poccun ®  Mupa, TMOHUMaHWE BIUSHHUS  COITMAIBHO-
DKOHOMHYECKUX TIPOIECCOB HA COCTOSHHE TMPUPOTHOW ¥  COIMAIBLHON  CPEpl,
OTBETCTBEHHOCTH 3a COCTOSHHUE MPHUPOIHBIX PECYPCOB, YMEHHH M HABBIKOB Pa3yMHOTO
PUPOJIOTIOJIB30BAHUS, HETEPIIUMOTO OTHOIIEHUS K JICUCTBHSAM, NPUHOCSIIUM BpEa
HKOJIOTUH; IPUOOPETEHHE OIBITA SKOJOTOHAIPABICHHOM IEATEILHOCTH;

3) B cdepe oTHOmICHWIT oOydarommxcs K Tpyday, B cdepe coluaibHO-
AKOHOMHUYECKUX OTHOIICHUM:

—  OCO3HaHHBIA BBIOOp Oymymiel mpodeccuu Kak MyTh M CIOCO0 peann3anuu
COOCTBEHHBIX JKM3HEHHBIX TUIAHOB;

—  TOTOBHOCTH 0OyUaroImuXxCst K TPYZI0BOM npodeccruoHanTbHON
JCATENBPHOCTH KaK K BO3MOJKHOCTH YYacTHS B PCIICHUH JIMYHBIX, OOMICCTBEHHBIX,
rOCYJapCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIEM;

NOTPEOHOCTh TPYAUTHCS, YBaXEHHWE K TPYyAy W JIIOASIM TpyAa, TPYIOBBIM
JTOCTIKEHHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K pPa3HBIM
BUJIaM TPYAOBOU JESITEILHOCTH.



MeTanpeaMeTHbie pe3yJbTaThl

1) pecynamuensvie ynueepcanvhole yueoHvle 0eiicmeus .

— CaMOCTOSATEIHHO OMPECINIATh LEIH, CTAaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aa4U
B 00pa30BaTENBbHOM IEATEIBHOCTH U KU3HEHHBIX CUTYaIHSIX;

— OLIEHUBATh PECYPChl, B TOM YHUCJIE BpeMs U JApPYrMe HEMaTepHalIbHBIE PECYpPCHI,
HEO0OXOAUMBIE [T TOCTUKEHUS IOCTABICHHOW paHee Leu;

— COMOCTaBJIATh MMEIOIIUECS BO3MOXKHOCTH M HEOOXOAMMBIE JUIsl JOCTUKEHUS LIEIU
pecypchl; —  OpPraHu30BbIBaTh  J3(PQPEKTUBHBIM IMOUCK PECYPCOB, HEOOXOAUMBIX
IUIsl  TOCTHKEHUSA MMOCTaBIECHHOW LIETH;

— OINpPEEIIATh HECKOJBKO MYTEeW JOCTUKEHUS MOCTABICHHOM 1IEJIH;

— BbIOMpaTh ONTUMAJIBHBIA NYTh JOCTHKEHUS LEIU € Yy4eToM 3(PPEeKTUBHOCTH

pacxo/I0BaHUsI PECYPCOB U OCHOBBIBASICh HA COOOPAXKEHUSIX 3TUKU U MOPAJIH;

— 3aJaBaTh MNapaMeTpbl U KPUTEPUH, N0 KOTOPHIM MOKHO OIPEAEIUTh, YTO LIEJb
JOCTUTHYTA; — COIOCTABJIAITH IOJYYEHHBIN Pe3yapTaT ACATEIBHOCTU C MOCTABIECHHON
3apaHee LETbIo;

— OULEHUBATh MOCIEACTBUS JOCTH)KEHUS TOCTABICHHOW WEIM B JEATEIbHOCTH,
COOCTBEHHOM ’KM3HH U )KU3HU OKPYXKAIOUIUX JTFOIEH.

2) no3nasamenvHbie yHUBEPCAIbHBIE YUeOHbIE OCUICI UL

— KPUTUYECKH OLEHUBATh U HHTEPIPETUPOBATH MHPOPMALUIO C PA3HBIX MO3UIUH;

— pacno3HaBaTh U (UKCUPOBATh IPOTUBOPEUMS B MHPOPMALIMOHHBIX UCTOYHUKAX;

—  HCHOJIb30BaTh pa3iauyHbIe MOJIEJIbHO-CXEMAaTUYECKHE cpeacTBa A
IPEJICTaBICHUS BbISIBJICHHBIX B MHQOPMALIMOHHBIX HCTOYHUKAX POTUBOPEUNH;
—OCYLIECTBIISITh PAa3BEPHYTHI MH(POPMAIMOHHBII MOMCK M CTaBUTh Ha €ro OCHOBE
HOBEIC (yueOHBIC U TIO3HABATEIILHBIC) 3a/1a4H;

—MHCKaTh U HaXOAUTh 000OIIEHHBIE CITOCOOBI PEIICHUS 3a/1aY;

—TMPUBOJIUTH KPUTUYECKHE apTyMEHTHI, KaK B OTHOIIIEHUH COOCTBEHHOTO CY)KJICHHS, TaK
Y B OTHOLLICHUU JEUCTBUU U CYXKIECHHUU APYroro;

—aHaJU3UPOBaTh U MPEOOPA30BBIBATE MPOOIEMHO-IPOTUBOPEUUBBIC CUTYAIUU;
—BBIXOJUTh 32 pPAMKH Y4eOHOTO TIpeIMeTa M OCYIIECTBIISITH IeJICHANPABICHHBIN
MOWCK BO3MOKHOCTH ITUPOKOTO TIEPEHOCA CPEJICTB U CITOCOOOB JCHCTBUS;

—BLICTpauBaTh HHAWBUAYAJIBbHYIO 0 6p a30BaTCJIbHYIO TPACKTOPHUIO, YUYUTbIBAA



OTPAaHUYEHHUS CO CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS,
—MEHATh M YACPXKUBATh pa3HbICE TO3UIMHU B TO3HABATEIBHOW JAEATEIBHOCTHU
(ObITh yYeHHKOM U yuHTeieM; (OpPMYIHpPOBaTh O00pa30BaTEIbHBIA  3allpoc U
BBITIOJIHATh  KOHCYJBTATUBHBIC (PYHKIIMH CaMOCTOSITEIbHO; CTaBUTh TNpoOJIeMy |
paboTaTh HaJ €€ PEIICHUEM; YIIPABIATh COBMECTHOM MO3HABATEIBLHOMN ACATEILHOCTHIO U
IO TIUHSTHCS).

3 ) KoMMyHUKamueHble YHUGEPCAbHBIE YUeOHbIE OCHCH UL

—  OCYILIECTBJATH JAECIOBYIO KOMMYHHMKAIMIO, KakK CO CBEPCTHUKAMHU, TaK U CO
B3pOCIbIME (Kak BHYTPH 00Opa3oBaTeIbHOM OpraHu3alliy, TaK U 3a ¢¢ MpeaeaaMu);

— TMNpHU OCYHIECTBJICHUU TPYNINOBOM pabOThl OBITH KaKk pPYKOBOJUTENEM, TaK U
YJICHOM TPOCKTHOW KOMAaHABl B Ppa3HBIX poOJIsAX (TCHEpaTOpOM HJICH, KpPUTHKOM,
UCIIOJHUTEIIEM, IIPE3CHTYIOIIMM U T. [I.);

— PpPa3BEpPHYTO, JIOTUYHO U TOYHO H3JaraTh CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U IMHUCHbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacmno3HaBaTh KOH(JIMKTOT'CHHBIE CUTYAaIlMd U TPEJOTBpaIiaTh KOHMIUKTHI J0 HUX
aKTUBHOM (pa3sl;

—  KOOpPAWMHUPOBATH W  BBHINOJHATH  PabOTy B YCIOBHSX  BHUPTYaJIbHOTO
B3aMMOJICHCTBHS (MM COYCTAHUS PEAIBHOTO M BUPTYAIBHOIO);

— COIJIAaCOBBIBaTh TMO3MIIMM YJICHOB KOMAaHJbI B IIporiecce padoThl HaJ OOIINM
IPOAYKTOM/pEIICHHEM,;

—  MPEeACTaBJISITh  MyOJMYHO  PE3YNbTaThl  WHIUBUAYAIBHOM W TPYNIOBOMN
NESITEIbHOCTH, KaK MEPEJl 3HAKOMOM, TaK U MEPEJ] HE3HAKOMOUW ayJIUTOPUECH;

— noaOupaTh MAPTHEPOB Uil JIEJIOBOM KOMMYHMKAIIMHM, HCXOJS W3 COOOpa)KeHUi
pE3yJbTAaTUBHOCTU B3aMMOJECHUCTBYS, 4 HE TUYHBIX CUMIIATHU;

— BOCIPUHUMATH KPUTHUYCCKHUE 3aMEUaHMs KaK pecypc cCOOCTBEHHOTO Pa3BUTHS,

— TOYHO U €MKO (hOpMYJIHUPOBATh KaK KPUTHUUECKUE, TaK U OJ0OPUTEIbLHBIC 3aMEUaHUS
B aJIpec APYTUX JIIOJIeH B paMKax JeJI0BOW U 00pa30BaTEIbHOW KOMMYHHKAIIUU, U30eras

TP 3TOM JIMYHOCTHBIX OLCHOYHBIX CY)KJIGHI/IP'I.



IIpeamerHnsie pe3yabTaTsl 10 KiIace

—  packpbIBaTh Ha IPUMEPAX POJIb XUMHUH B (GOPMUPOBAHUHN COBPEMEHHOMN
HAay4YHOU KapTHHBI MHUPA M B MPAKTUYECKON JAEATEIBHOCTH YEIIOBEKA, B3aWMOCBS3b
MEXIYy XUMHUEH W JIPYrUMU €CTECTBEHHBIMU HayKamu,

—  AHAIM3UPOBATh COCTaB, CTPOEHUE U CBOMCTBA BELIECTB, MPUMEHSS
MOJIOKEHUSI OCHOBHBIX XMMHYECKUX TEOPUU: XUMHUYECKOTO CTPOECHUS OPraHUYECKUX
coequHennii A. M. byrnepoBa, CcTpoeHHs aToma, XHMHYECKOW CBSI3U, a TakKkKe
YCTaHABIMBAaTh IPUYMHHO-CJIEACTBCHHBIE CBSI3M MEXKIY CBOWCTBAMHU BEIIECTBA M €rO
COCTaBOM M CTPOECHHEM;

—  IPUMEHSATH MPABWIA CHUCTEMATUYECKOW MEXKIYHAPOAHON HOMEHKIATYPHI
KaK Cpe/CTBa pa3InyeHUs U UACHTU(UKAIIMY BEUIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  COCTaBJATh MOJIEKYJSIDHBIE M CTPYKTYpHbIe (DOPMYJBI OpraHUYECKUX
BEUIECTB KaK HocuTelded HH(pOpMalMU O CTPOCHMM BELIECTBA, €ro CBOWCTBAX H
MPUHAAJIEKHOCTH K OIPEIEIEHHOMY KJIacCy COE€IMHEHUM;

—  OOBSACHATHL MNPUPOAY U CHOCOOBI O0Opa30BaHMS XUMHYECKOW CBSI3U:
BOJOPOJHOM C LENbI0 ONPENEICHUS] XUMHUUECKOW aKTUBHOCTH BEILECTB;

—  XapaKTepusoBaTh (PU3HUECKUE CBOICTBA OPraHUYECKUX BEILECTB;

—  IPHUBOJWUTH NPHUMEPHI XUMUYECKUX PEAKLNH, PACKPBIBAIOLIIMX XapaKTEPHBIE
XUMHYECKUE CBOMCTBA OPraHWYECKHX BEIIECTB M3YYEHHBIX KJACCOB C LEJIBI0 HX
uaeHTUUKAIMU U 00BbsICHEHUS 00JACTU PUMEHEHHS;

—  ONpEIeNsATh MEXaHW3M PEaKIHMH B 3aBUCUMOCTH OT YCIOBHW IPOBEICHHUS
peakluyd W MPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUS XUMUYECKUX PEAKIUA Ha OCHOBE
TUIIA XUMUYECKOW CBSI3U U AaKTUBHOCTHU PEATrE€HTOB,;

—  yCTaHaBJMBaThb 3aBHCHUMOCTb PEAKIIMOHHON CHOCOOHOCTH OpPraHMYECKUX
COEMHEHMM OT XapakTepa B3aMMHOTO BIMSHHS aTOMOB B MOJIEKYJax C LEJbIO
IIPOTHO3UPOBAHUS ITPOIYKTOB PE - aKLIUHY;

— YCTaHaBIIMBaTh TEHETUYECKYI0 CBSI3b MEXAY KIacCaMH OPraHuyueCcKHX
BEIIECTB  JiA  OOOCHOBaHMS ~ NPUHLMIHUAIBHON  BO3MOXHOCTH  MOJIy4EHUS

OPraHn4CcCKuXx COGI[I/IHCHI/Iﬁ 3aJaHHOI'0 COCTaBa U CTPOCHUA,

— moalupaTh peareHThl, YCJIOBUS W ONPENETsATh MPOIYKThI PEaKIIUi,

IMO3BOJIAIOIINX PCATIU30BATh Ha60paTOpHBIe U IIPOMBIIIJICHHBIC CITOCOOBI IMMOJIYUCHHA



BOKHEHIINX OPraHUYECKHUX BEIIECTB;

—  ONpenensaTh XapakTep Cpelapl B pe3ylbTaTe TUAPOJIA3a OPraHUYECKUX
BEILIECTB U MPUBOJIUTHh IPUMEPHI TUAPOJIN3a BEIIECTB B IOBCEAHEBHOMN KU3HU YEJIOBEKA,
OMoJIOrHuecKuX 0OMEHHBIX MPOoIeccax;

—  000CHOBBIBaTh MPAKTUYECKOE MCIOJIb30BAHHE OPTraHUYECKUX BEIIECTB U
WX PEaKluil B MPOMBIIIJICHHOCTH U OBITY;

—  BBINOJIHATh XUMHYECKUN SKCHEPUMEHT MO PACMO3HABAHUIO U TMOIYYEHUIO
OPraHMYECKHUX BEIIECTB, OTHOCAIIMXCSA K Ppa3IMYHBIM KjaccaM COEJIWHEHUW, B
COOTBETCTBHUHM C NpaBWIaMH W MpUeMaMu 0e30macHoil paboThl C XHMHYECKHMHU
BELIECTBAMU U J1a0OPATOPHBIM 000pYI0BAHKEM,

—  TIPOBOJUTH PacyeThl HA OCHOBE XUMHUYECKUX (POPMYII U YpaBHEHUN PEAKIIHIA:
HAaXO0XJEHUE MOJEKYIAPHON (HOPMYNbl OPTraHUYECKOrO BEIIECTBA IO €ro IJIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTAaB WM MO MPOAYKTaM CrOPaHUS;
pacyeThl MaccoBOM J0JM (MacChl) XUMUYECKOTO COCIMHEHUS B CMECH; PacdeThl MaCcChI
(0oOBema, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMU, €CJIM OJHO W3 BEIISCTB JIaHO B
H30bITKe (MMEeT MPHUMECH); pacueThl MacCOBOM WM OOBEMHOW JOJM BBIXOJa
OPOAYKTa pEaKIMh OT TEOPETHYSCKH BO3MOXKHOTO; pacueThl Macchl (o0bema,
KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKIWH, €CJIM OJHO W3 BECIISCTB JaHO B BHJIC
pacTBOpa C ONPEACICHHOM MAacCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA;

—  HCHOJIb30BaTh METOBI HAy4YHOTO MO3HAHUS: aHanus, CUHTE3,
MOJEJIMPOBAHUE XHMHUYECKUX TMPOLIECCOB M  SIBJIEHUH TMPU PEIICHUH Yy4EOHO-
UCCIIEIOBATENbCKUX  3a7ad IO  H3YYEHHIO CBOWCTB, CIOCOOOB TOJY4YEHHUS U
pacro3HaBaHUsI OPraHUYECKUX BEIIECTB;

—  OCYIIECTBJSATh MOUCK XMUMHUYECKOW WH(OpMAIMKU 1O Ha3BAHUSIM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOopMyiaM BEIIECTB.

11 kaace

—  COMNOCTaBJISATh HUCTOPUYECKHUE BEXH PA3BUTHS XHUMHUU C HCTOPUYECKUMHU
NepUoJaMy Pa3BUTHs IPOMBIIIUICHHOCTH M HAayKH JUIsl TPOBEACHMS aHAJN3a COCTOSTHUS,
IIyTEN pa3BUTHUs HAYKU U TEXHOJIOTUHU;

— AHAJIM3NPpOBATb COCTaB, CTPOCHHUC U CBOMCTBA BEIIECTB, CTPOCHHUA aTOMa,



XUMHUYECKOU CBSI3HM, AJIEKTPOJUTHYECKOW AUCCOLUMALMU KHUCIOT, OCHOBAaHHUW M COJIEH,
a TakKe YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKIY CBOMCTBAMH BEIIECTBA
1 €T0 COCTABOM U CTPOCHUEM;

—  TOPUMEHATH MpaBWiIa CUCTEMATHYECKOM MEXKIYHAPOJHOW HOMEHKJIATYPHI
KaK CpeACTBa pa3InyeHUs U UICHTHU(UKAIIMN BEIIECTB IO UX COCTaBy U CTPOCHHUIO;

—  COCTaBJATh MOJICKYJSIPHBIE W CTPYKTYpHBIE (DOpPMYSBI HEOPraHUYECKUX
BEIIECTB KaK HOCUTENEeW WH(POpPMAaMK O CTPOSHUW BEIIESCTBA, €r0 CBOWCTBAX U
MPUHAIIC)KHOCTH K ONIPEJICTICHHOMY KJIacCy COCIMHEHUN;

—  OOBSACHATH TMPUPOAY M CIOCOOBI 00pa30BaHMS XUMHUUYECKOW CBSI3H:
KOBaJCHTHOW  (MOJSPHOM, HEMOJSPHO¥), HOHHOH, METANIMYECKOH C  IEJIbI0
ONPEJECTICHUSI XUMUUYECKOW aKTUBHOCTHU BEUIECTB;

—  XapakTepu3oBaTh (PU3NYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB M
yCTaHABIMBAaTh 3aBUCUMOCTh (PHM3WYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUIMYECKOMN
pEIIETKY;

—  XapakTepu3oBaTh 3aKOHOMEPHOCTH B W3MCHEHUU XUMHUYECKUX
CBOMCTB  MPOCTBIX BEHIECTB, BOJOPOAHBIX COEAWHCHHH, BBICIIMX OKCHJIOB U
TUJIPOKCUOB,;

—  NPUBOJUTH NMPUMEPbl XUMUYECKUX PEAKINH, PACKPBIBAIOIINX XapaKTEPHBIE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB HM3YYEHHBIX KJIACCOB C LEJIBI HX
UaeHTU(PUKAIMN U 00BSICHEHUST 00J1aCTH IPUMEHEHHS,

—  ONpPEnesITh MEXaHW3M PEaKIUW B 3aBUCHUMOCTH OT YCJIOBUW MHPOBEICHUS
pEAKIUHU W MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIINI Ha OCHOBE
THUMNA XUMUYECKOW CBSI3U M aKTUBHOCTH PEATr€HTOB;

—  YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU U CMEIICHUS
XUMUYECKOTO PAaBHOBECHS OT pazlWyHbIX (AKTOPOB C IEIbI0  OMNpeeIeHUs
ONTHUMAJBHBIX YCJIOBUM NPOTEKAHUS XUMHYECKUX MPOIECCOB;

—  YCTaHaBJIMBATh TE€HETUYECKYIO CBSI3b MEXIY KJIACCaMU HEOPTaHWYECKUX
BEIIECTB I 00OCHOBaHHA MPUHIUITHATBHO N BO3MO>XHOCTH MOJTyYEHUS
HEOPraHMYECKUX COCIUHEHUM 3aJaHHOrO COCTaBa U CTPOCHUS;

—  moja0upaTh peareHThl, YCIOBUS U OMNPEAENATh NPOIYKTHI PeaKIui,

IIO3BOJIAOIINX PCATIN30BATDh na60paT0pHLIe U IIPOMBIIIICHHBIC CITOCOOBI MMOJIYUCHHUA



BOXXKHEUIINX HEOPraHMYECKUX BEIECTB;

—  OmpenensaTh XapakTep Cpelbl B pe3yibTaTe THAPOJIHM3a HEOPraHUYECKHUX
BELIECTB U MPUBOJAUTH MPUMEPHI TUAPOIIN3a BELIECTB B MPOMBIIIICHHOCTH;

—  T[PUBOJUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pEAKIUNA B
IpUpoJie, MPOU3BOACTBEHHBIX MPOIECCAX U KUZHEIEITEIbHOCTH OPTraHU3MOB;

—  000CHOBBIBaTh MPAKTHYECKOE HMCMOJIb30BAHHE HEOPIaHUYECKUX BEUIECTB U
UX peakuuil B MPOMBIIIICHHOCTH U OBITY;

—  BBIIOJIHATh XUMHUYECKUN DKCIIEPUMEHT [0 PACIO3HABAHUIO U
MOJIYYEHUIO HEOPraHMYECKUX BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJIacCaM CO€JUHEHUH, B COOTBETCTBUM C NpPAaBWIAMH W TpHEeMaMH Oe30MacHON
paboThl C XMMHYECKHMHU BEIIECTBAMU M J1a0OPaTOPHBIM 000PYIOBAHHUEM;

—  T[pOBOJUTH  pacyeThl  MaccoBod  jgonu  (Maccel)  XMMHYECKOTO
COCJMHEHUS B CMeECH; pacueThl Macchl (00beMa, KOJMYECTBAa BEUIECTBA) MPOIYKTOB
peakluy, eclid OJHO W3 BEIISCTB JAHO B M30bITKe (MMEET MPUMECH); pacyeThl
MacCoOBOM WM OOBEMHOM JOJMM BBIXOJA MPOAYKTa PpPEAKIUU OT TEOPETUUECKU
BO3MOKHOTO; PacyeTbl TEIUIOBOTO 3(PQeKTa peaklnH; pacuyeTbl 0OBEMHBIX OTHOLICHUN
ra3oB NpPHU XHMHUYECKHUX PEaKIMAX; pacdyeThl Macchl (00beMa, KOJUYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJJHO M3 BEIIECTB JaHO B BUJE PAcTBOpPa C ONpPEAEIECHHOMN
MacCOBOHM JI0JIEd PACTBOPEHHOIO BEIIECTBA;

—  HUCHOJI30BaTh METOJIbI HAy4YHOTO MO3HAHUS: aHau3, CUHTE3,
MOJEIIMPOBAHUE XHMHUYECKUX TPOLECCOB M SIBJIECHUH TpPU pElIeHUH Yy4yeOHO-
UCCIIEIOBATENbCKUX  3a7ad MO0  M3YyYEHHMI0O CBOWCTB, CHOCOOOB TMOJIyYEHHUS WU
pacno3HaBaHMsl HEOPraHMYECKUX BEILECTB;

—  BJaACTh MpaBujaMu 0€30MacHOro OOpalieHHs C EAKUMHU, TOPIYUMHU U
TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMHH;

—  OCYHIECTBJIATh TOMCK XHMHUYECKOW UWHGMOpMAuMu 1O  Ha3BaHUSIM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (popMysiaM BEIIECTB,;

—  KPUTHUYECKHU OIEHWBATh M WHTEPHPETUPOBATH XUMUYECKYI0 HH(POPMAIIHIO,
COJIepKallylocs B COOOIIEHUSIX CPEICTB MaccoBOM  uH(popmamuu, pecypcax
WNuTepHeTa, Hay4HO-TIOMYJSPHBIX CTaThAX C TOYKU 3pPEHUS €CTECTBEHHO-HAYYHOU

KOPPEKTHOCTH B IE€JISIX BBISABICHUS OIMIMOOYHBIX CYXIEHUH U  (HopMupoBaHHS



COOCTBEHHOH ITO3HIINY,

—  HaxoJuTh B3aUMOCBSI3U MEXAY CTPYKTYpoul u GyHKIHMEH, NMPUUUHOU U
CJeACTBUEM, Teopuel U (pakTamMu mpu aHajgu3e MPOoOJEMHBIX CUTyalluid 1 000CHOBaHUU
MIPUHUMAEMBIX PEIICHUN HAa OCHOBE XMMUYECKUX 3HAHUU;

—  MPEICTaBJSITH IYTH peIICHUs TIJI00albHBIX TIPOoOJieM, CTOSANUX Tepes
YeJIOBEUECTBOM, U  MEPCIEKTUBHBIX HaIpaBJICHUM pa3BUTHUS XAMHYCCKAX
TEXHOJIOTU, B TOM YHUCIE€ TEXHOJOTMA COBPEMEHHBIX MATEPUAJIOB C PA3JIMYHOU
(YHKIIMOHATBHOCTBIO,  BO30OHOBJISIEMBIX  MCTOYHHMKOB  CHIPhS, TepepabOTKu U
YTWIM3ALUKA TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

—  (QopmynupoBaTh  IIeJdb  WCCIEIOBAaHMS, BBIABUTaTh W MPOBEPSTH
AKCIIEPUMEHTAJIBHO THUIIOTE€3bl O XMMHUYECKHX CBOMCTBAaxX BEIIECTB HAa OCHOBE HX
COCTaBa M CTPOCHUS, UX CHOCOO - HOCTU BCTYNATh B XMMUYECKHUE PEaKIIUU, O XapaKTepe
U MIPOJIYKTAX PA3IMYHBIX XUMUUYECKUX PEAKIINM;

—  CaMOCTOSITEJLHO IJIAHUPOBATH U MTPOBOAUTH XUMUYECKUE IKCTIEPUMEHTHI C
coOJI0IeHNEM MPaBUII 0€30MaCHOM padOTHI ¢ BEMIECTBAMHU U J1a00OPATOPHBIM
000py/I0BaHUEM;

—  HHTEPNPETUPOBAThH JAHHBIE O COCTABE U CTPOCHHUM BEILECTB, MOJTYyYECHHbIC
C MOMOIIBI0 COBPEMEHHBIX (PU3UKO-XUMUICCKUX METOJIOB;

—  OMNHCHIBaTh COCTOSTHUE JJICKTpOHA B aTOME€ Ha OCHOBE COBPEMEHHBIX
KBAaHTOBO-MEXaHUYECKUX TPEACTABICHUNH O CTPOCHUUM aroMa JJjisi OOBSICHEHUS
pe3yJbTaTOB CIEKTPAIILHOTO aHAJIN3a BEIIECTB,

—  XapakTepu3oBaTh pOJIb a30TOCOAEpIKAIIUX

TFETEPOLUKINYECKUX  COCAUHCHUIN Y HYKJICMHOBBIX KHCJIOT KakK
BKHEHIIINX OMOJIOTMYECKH aKTHBHBIX BEIIICCTB;

—  MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI OKHUCIUTEIHHO-

BOCCTaHOBUTEJIbHBIX PEAKIUM, JISKAIKMX B OCHOBE MPUPOIHBIX 1 MPOW3BOICTBEHHBIX

IPOIIECCOB.



COIAEP KXAHUE YYEBHOI'O IIPEJIMETA
10 kaace

Tema 1. Ocnoswvt opzanuueckoi xumuu . OcHoGHble NOHAMUA OPZAHUYECKOU
xumuu (15 uacoes)
[MosiBleHHEe W pPa3BUTHE OPraHHYECKON XMMHM KakK HaykKd. IIpeaMer W 3amaun

OpPraHMYEeCKOM XHMMHHU. MeCTO W 3HAa4YeHHE OPraHWYeCKOM XHMHM B CHCTEME
€CTECTBEHHBIX HayK. B3aMMOCBS3b HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB.

OcobenHoctu OPraHUYECKUX BEILIECTB. [IprunHb MHOT000pa3us
OpraHnyeckux BemecTB. OpraHndeckue BEIIECTBA B NPUPOJAE. YTJIEPOIHBIM CKEIET
OpraHU4YeCKON MOJIEKYJIBI, ero THUIIBI: LUKIINYECKHE, ALUKINYECKHUE.
Kapbonuknuueckue U TeTEPOLMKIMYECKHME  CKeneThl. KpaTHOCTh XHMHYECKOi
CBA3M (BUIBI CBsI3ed B MOJIEKYJIaX OPraHWYECKUX BEILECTB: OJMHAPHBIC, IBOWHBIE,
TpoiiHble). V3MeHeHHe >HEpruM CBsI3eH MEXIy aToOMaMH yriiepoja MpH YBEIWYCHHH
KPaTHOCTH CBsi3U. HachIlIEHHBIE N HEHACHILLICHHBIE COEIUHEHNS.

ONEKTpOHHOE  CTPOEHHWE W XHMHYECKME  CBSI3M  aroMa  Yriepoja.
I'ubpuau3anus aTOMHBIX OpOMTaIEH, ee THIIBI IS OPraHHUECKUX COemuHeHuil: sp°, sp?,
sp. OOpa3oBaHHMe cuUrMa- W MHU- CBSI3€d B MOJIEKYJaX OPraHUYECKUX COEIMHEHHUU.
[IpocTpaHCTBEHHOE CTPOEHNE OPTAHUYECKUX COEAUHEHNN.

XHAMHUYECKOE CTPOEHUE KaK MOPALOK COCAUHEHNUS aTOMOB B MOJIEKYJIE COIVIACHO UX
BAJICHTHOCTH. OCHOBHBIE IMOJIOKEHHSI TEOPUU XHMHUYECKOTO CTPOCHHSI OPraHUYECKHX
coenuHeHut A. M. byrnepoBa. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
crpoeHus Mosekya. CrpykrypHas ¢opmyna. M3omepuss u uzomepbl. CTpyKTypHas H
MIPOCTPAHCTBEHHAsA n3omepus. M3omepus yrinepomHoro ckenera. Mzomepust moiaoKeHus.
MexkinaccoBags u3omepusi. Buabsl npocTpaHCTBEHHOM — u3oMepun.  OnTuyeckas
n3omepus. ACHMMETPUYECKUN aToM yriiepoga. OnThdeckrne aHTUNOAbL. XUPAJIbHOCTS.
XupanbHble W axupajbHble MOJIEKYNIbl. [eomerpudeckas usomepus (IHUC-TpaHC-
MU30MEpHusi).

OU3NKO-XUMUYECKME  METOJBl HCCIECIOBAHMS CTPOCHUS W  PEAKIHOHHOU
crocoOHOCTH oprannuecknx coeauHeHuii. Crnekrpockonus SAMP, Macc-criektpomerpus,
uH(ppakpacHasi CIEKTPOCKOMUSI.

3HCKTpOHHO€ CTPOCHHUC OPraHHMYCCKHUX BCIICCTB. B3aumHOe BIMSHHE aTOMOB M



Tpynn aTtoMoB. OneKTpoHHbIE 3(dekTol. MHAyKTHUBHBIM W Me30MepHBIN 3(PPEKThI.
IIpencraBieHne 0 pe3oHaHce.

Knaccudukanuss opranuueckux BemecTB. OCHOBHBIE KJIacChl OPraHUYECKHX
coenuHeHui. [IpuHnunel Kiaccuukauuu oOpraHnyeckux coeauHeHuil. [lonstue o
¢ynkunoHansHoi  rpynne. Knaccudukauums ~— opraHMY4ECKMX ~— COEAMHEHUH 10
¢yHKUMOHAMBHBIM TpymmnaM. ['omonorusa. ['omonoru. I'omonorumdeckass pa3HOCTb.
I'omomornueckue psaasl.

HoMmeHknaTypa oOpraHMYecKuX BemiecTB. MexkayHapoaHas (cucTeMaTHdyeckas)
HOMEHKJIaTypa OpraHMYeCKMX BEIIECTB MW MPUHLUIIBI  00pa3oBaHUs HA3BaHUI
OpraHWYECKUX COCIMHEHUN. PaninoHabHast HOMEHKIIAaTypa.

Knaccudpukamuss u ocobeHHOCTH opraHuueckux peakuuid. CrocoObl 3anmceit
peakuui B OpraHndeckor XuMHuHM. Cxema M ypaBHEHHE. Y CIOBHUS IIPOBEACHUS PEAKIIUM.
Knaccudpukanus peakuuil OpraHM4eCKMX BELIECTB MO CTPYKTYPHOMY IIPHU3HAKY:
3aMelIeHne, MPUCOCINHEHNE, OTwerieHne. Peakunonnsle neHTpsl. [lepBoHavanbHbIe
MOHATHSI O THUIIAX M MEXaHW3Max OpPraHUYeCcKUX peakuui. ['omonmTHYecKui u
reTePOJIMTUUECKUN Pa3pbIB KOBAJIEHTHON XUMHUYeCKOW CBs3U. CBOOOIHOpAIMKAIbHBIHN
u NOHHBIN MEXaHU3MBbI PEaKILIMHY. Ilousatne o CBOOOJHOM  paJuKaie,
Hykieodune, snekrpodune, kapOokatnoHe u Kapbanwone. (OO0O03HAYECHHUE HMOHHBIX
peaKkuuil B OpPraHnYecKOM XuUMHH. OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE pEAKUUHA B
opraHmyeckod xumuu. MaeHtudukauus opraHuyeckux coeauHeHuil. ['eHernueckas

CBA3b MCIKIY KiIaCCaMM OPraHUYCCKHUX COGHHHCHHﬁ.

Jlemoncmpayuu. Monenu opraHu4eCKux MOJIEKYIL.

Tema 2. Yenesooopoowt (26 uacos)

AnkaHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNIbl METaHa. SP°-
rubpuan3anus opouraneit atomoB yriaeponaa. ['omonorudeckuit psigx u obmas Gopmyna
ankaHoB. CucremMarndeckas HOMCHKJIATypa allkaHOB HW  paauWkaioB. M3omepwus
VIIEPOJHOTO CKeJleTa ajakaHoB. (DU3WYeCKWe CBOWCTBA AalIKaHOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS buznyecKux CBOMCTB. XUMUYECKHUE CBOMCTBA AJIKaHOB:
raJIOTCHUPOBAaHWE, HUTPOBAaHWE,  JCTUIPUPOBAHHME, TEPMHUUYCCKOE  PA3JIOKECHHUE

(muposin3), TOpeHHEe KaK OJAMH W3 OCHOBHBIX HMCTOYHHMKOB TEIUIA B IMPOMBIILICHHOCTH



U OBITYy, KaTAIMUTHYECKOE OKHCIEHHE, KPEKUHT KaK CIOCOOBI TMOJYyYEHUS BaKHEHIIMX
COCIMHEHU B OpPraHMYECKOM CHHTE3€, H30MepH3als Kak CIoco0 MOTydeHHs
BBICOKOCOPTHOTO OeH3MHAa. MexaHu3M peakiuu CBOOOJHOPAJAUKAIBHOIO 3aMEIICHHUS
(Ha nmpumepe xyopupoBaHHs ~MeTaHa). CHHTETHYECKHE CIOCOOBI  TOJNydeHUS
aJIKaHOB. MeTO/Ibl TMOJIyYCHUsSI aJKaHOB W3 alKwirajoreHunoB (peakius Bropia),
JEKapOOKCUIIMPOBAHUEM COJIEM KapOOHOBBIX KHUCIIOT M 3JEKTPOJIHM30M PACTBOPOB COJIEH
KapOOHOBBIX KUCIOT. HaxoxeHne ankaHoB B IPUPOJIC U IPUMEHEHHUE AJIKAHOB.
Huknoankanel. CTpo€HUE ~ MOJIEKYJ  IUKJIOAJIKAaHOB. Ob6mas  dopmyna
nukinoankaHoB.  Homenknatypa [UKJIOQIKAHOB. Nzomepust [UKJIOAJIKAHOB!
YIIIEPOJHOTO  CKEJieTa, MEKKJIACCOBasi, MPOCTpaHCTBEHHas (IMC-TpaHC-U30MEpHs).
Hampsioxkennbie 1 HeHamnpsikeHHble [UKIBL.  Crenuduka CBONCTB IHUKJIOAIKAHOB C
MaJIbIM pa3MepoM IMKJIa. XUMHUYECKHE CBOMCTBA LMKJIOMNPOIAHA: TOPEHHE, PEaKIUU
HIPUCOCTUHEHUS(THIPUPOBAHUE, TPUCOCTUHCHUE TaJIOTEHOB, TraJOreHOBOIOPOIOB,
BOJBI) M IUKJIOI'CKCaHa: TOPEHHE, PEeaKluu PaJuKaIbHOrO 3aMeIIeHHs (XJIOpHpOBaHUE,
HUTpoBaHue). [lomydeHue IMKIOAIKAHOB M3 aJKaHOB M JUTAJIOTCHAJIKAHOB. AJIKCHBI.
DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OJTHIeHa. SP°-[ubpuausanus
opOuTanel aToMOB yrjepoja. CUTMa- © M[U-CBA3H. [ OMOJIOTHYECKUH psin U
obmias  ¢opmyna  ankeHoB. HomeHknatypa — ankeHoB.  M3omMepusi  ajKeHOB:
YIJIEPOHOTO CKeJIeTa, TOJ0XKCHUS KPaTHOM CBSI3H, MPOCTPAHCTBEHHAs (reoMeTpruyecKast
MU30MEpHsl, WIH [HC-TPAHC-U30MEPHs), MEeKKIaccoBasi. DU3MUECKUEe CBOMCTBA aIKEHOB.
XUMHUYECKHE CBOWCTBA alKeHOB. Peakuuu »aeKTpoPUIBHOTO MNPUCOCIUHEHUS Kak
croco0 monydeHus: (PyHKIMOHAJIBHBIX MPOU3BOJIHBIX YTIEBOJIOPOJOB. THUAPUPOBAHUE,
rajoreHMpoBaHUE, THUJPOTAIOTEHUPOBA- HHUE, Tuaparanus ankeHoB. [IpaBuio
MapkoBHMKOBAa W €ro OOBSICHEHHME C TOYKM 3pEHHUS DJIEKTPOHHOW TEOPHUH.
PanukansHoe mpucoenuHeHue OGpOMOBOAOPOAA K aJKEHaM B MPUCYTCTBUHM TEPEKUCEH.
OkucieHue aaKkeHOB: TOPEHHE, OKHUCJICHHE KHUCJIOPOJIOM B TMPUCYTCTBUH XJIOPUJIOB
namtagus (1) w wmemn  (1I) (Bakep-mpoiiecc), OKHCICHHE KHUCIOPOAOM B
OpPUCYTCTBUU  cepeOpa,  OKUCIEHHWE  TOpPSYUM  TOJKHUCIECHHBIM  PacTBOPOM
IepMaHraHaTa  KaJlds, OKHMCIICHHE  IepMaHraHatoM kajus  (peakuus  Baruepa).

KauecTBennble peakiiuy Ha JBOWHYIO CBSI3b. [IpoMBINIEHHBIE U TA0OPATOPHBIE CITOCOObI



MOJTy4EHHsI aNKeHOB. [lorydeHne alkeHOB IETUAPUPOBAHUEM AJIKAHOB; peaKuuen
ANMMUHUPOBAHMUS W3 CIUPTOB,  TaJIOTEHAJKAHOB, AUrajoreHankaHoB. [IpaBuiio
3aitieBa. [lonumepuzanus ankeHoB. [lomumepusanus Ha Karanuzaropax Llurinepa—
Harra. [HonmsyTunen Kak KPYIHOTOHHAKHBIN IIPOLYKT XUMHUYECKOTO
pou3BOJICTBA. [IpuMeHeHHE aIKEHOB (ITHJICH U TPOTIUJICH).

Ankamuensl. Knmaccudukanus ankaaueHOB 10 B3aMMHOMY PACTOJIOKEHUIO
KpaTHBIX CBs3el B MoJekynae. OCOOEHHOCTH JIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS COIPSDKEHHBIX ankaaueHoB. O0mas Qopmyna ankaaueHoB. Homenknarypa
U u3oMepus ankagaueHoB. Dusnyeckue CBONCTBA ajJKaIUeHOB. XMMUYECKHUE CBOMCTBA
AJIKaIMCHOB. pEaKIui TPUCOCTUHECHUS (THIPUPOBAaHUE, TaJOTCHUPOBAHKE), TOPCHUS WU
nonmumepusauuu. 1,2- wu 1,4-Ilpucoenunenue. Ilomydenue ankanuenoB. CuHres
OyranmueHa wu3 OyraHa u dta”Hona. [lomumepusanusa. Kayuyku. Bximan C. B.
JlebeneBa B TMOJIy4CHHE CHUHTETHYECKOTO Kaydyyka. BynkaHuzanus  KaydyKoB.

Pe3una. MHOFOO6p33H€ BHIOB CHHTCTHYCCKUX KAaYYYKOB, UX CBOMCTBA U IIPUMCHCHHUC.

ANKuHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIBI alleTUIIEHA. SP-
rubpuauzanus opOutaneil aromoB yriepoaa. ['omonormyeckuid psix u  oOwias
dopmyna ankuHoB. Homenknarypa ankuHoB. WM3omepus ankuHOB: YIJIEPOJAHOIO
CKeJIETa, TMOJIOKEHUsI KPAaTHOM CBS3M, MeXKiaccoBas. Du3znueckre CBOMCTBA aIKUHOB.
XUMUYECKHE CBOMCTBAa alKUHOB. Peakuuu mnpucoeAMHEHUsT Kak Crnoco0 MOoaydeHHs
NOJIMMEPOB M JAPYTHX  MOJIE3HBIX  NPOAYKTOB.  I'mapupoBanue.  Peakuuu
MPUCOEOUHEHUSI TAJIOT€HOB,  TAJlOT€HOBOJOPONOB,  BOABL.  Tpumepusauus W
auMepu3anusa — auetwieHa. Peakuum 3amemieHus. KucinoTHele CBOWCTBA allKWHOB C
KOHIIEBO TPOMHOMN CBsA3BIO. AueTWiieHHAbl. ['opeHue anetuneHa. OKUCIEHUE AIIKUHOB
pacTBOpoM mnepmaHraHara kamusd. [lodydeHune aneTwieHa NHPOIU30M METaHa |
KapOugHeiM ~ MeroaoM.  CuHTe3  aJKUHOB  aJKWJIMPOBAHUEM  aAlETHIIUIOB.
IIprumenenue aneruiieHa. ['opeHue aneTuieHa Kak MCTOYHMK BBICOKOTEMIEPATYPHOIO
IUIAMEHHU JJIS1 CBAPKHU M PE3KU METAJIOB.

Apenbl. Hctopusi oTkpbiTHsi OeH3osa. CoBpeMEHHbIE MpEACTaBICHUS 00
ANIEKTPOHHOM U MPOCTPAHCTBEHHOM cTpoeHuHu OeH3ona. OOmas ¢opMylna apeHoB.

N3oMepust M HOMEHKJIATypa rOMOJIOTOB OeH30J1a. M3oMepus 1n3aMeneHHbIX OEH30J10B



Ha npuMepe KcunoyioB. dusnueckre cBoiicTBa OeH30a. XUMHUECKHE CBOMCTBa OeH30Ja.
Peakimun  3amemeHuss B OeH30JbHOM  simpe  (9eKTpouUIbHOE — 3aMelICHHE):
rajJoreHMpoBaHNe, HUTPOBaHKE, AJKWIMPOBaHUE, Peaknuu npucoenuHeHUs K OSH301y
(rumpupoBaHWe, TaJIOTEHHpPOBaHUE (XJIOpUpOBaHME Ha CBeTy)). Peakuus ropeHus.
OcoOeHHOCTH XMMUYECKUX CBOMCTB aJKHIOCH30JI0B Ha MpUMepe Toiyosa. BizaumuHoe
BIUSHUE aTOMOB B MoOJieKynae Toiyoia. I[lpaBuia opueHTanmu 3aMecTUTENEdl B
peakuusax — 3aMemieHus.  XJopupoBaHue  Toiyoda. OKuclieHue  amKuiIOeH30JI0B
pacTBOpOM TIep - MaHraHaTa Kaiuus. [ anoreHupoBaHHE aJKWIOCH30J0B B OOKOBYIO
nenb. HwurtpoBanue HutTpoOenszona. Ilomydenue OeH30a W €ro  TOMOJIOTOB.
[TpuMeHeHne roMoJI0roB OeH307a.

['eHeTnueckass  CBSA3b  MEXKAY  pPAa3IMYHBIMM  KJIaccaMd  YIJIEBOJOPOJIOB.
KauecTBeHHBIC peakiny Ha HETPEACIbHBIC YIIEBOIOPOIBI.

["anoreHonpou3BOHBIE YIIEBOAOPOJIOB. Peakuuu 3aMmelieHus rajoreHa Ha
THIPOKCHII, HUTPOTPYIITYy, IHUaHOTpymnny. JleicTBHe Ha TallOTeHMPOU3BOIHBIE BOTHOTO
U CHOHPTOBOrO pacTBopa mmenoun. CpaBHEHHE PEaKIMOHHOW CIIOCOOHOCTH —AalIKHJI-,
BUHWI-, (eHWwI- U OeH3WIrajJoreHuoB. B3aumonelcTBue UrajoreHajJkaHoB C
MarigeM ©  OUHKOM. [loHSTHE 0  METAJIOOPTaHWYECKUX  COCTUHCHHUSX.
Hcnonp30BaHue rajloreHonponu3BOIHBIX B ObITY, TEXHUKE U B CUHTE3E.

Jemoncmpayuu. 1. CocrtaBrmeHue  Mojaeleld  MOJEKYJI  alKaHOB. 2.
bpomupoBanme rekcana Ha cBery. 3. [opeHme MeraHa, JTWJIeHA, aleTWieHa. 4.
OTHoOlIeHNe MeTaHa, 3TUJICHA, alleTUJIeHa U OEH30J1a K pacTBOpaM IepMaHraHara Kajaus U
Opomuoit Bome. 5. IlomydeHme oTuieHa peaknyeld aerUaApaTandyd dTaHoyua. 6.
[lonyyenue anerusiaeHa TUAPOIM30OM KapOuaa kanbuus. /. OKHCIEHHE TOJyoJia
pacTBopoM mnepmaHrasata kauus. 8. Ilomyuenue cruposa Jaenojumepusalueit
MOJIMCTUPOJIA M WCIBITAHWE €ro OTHOIICHHUS K PACTBOPY NEpMaHraHaTa KaJlusl.

Tema 3. Kucnopoocooepicawue opzanuueckue coeounenusn (19 uacos)

Cruptel. Knaccudukarysi, HOMEHKIATypa U H30MEPHs CIUPTOB. [ OMOIOTHYeCKUi
psan u oOmas GopMmyna MPeaeTbHbIX OJHOATOMHBIX CHUPTOB. DU3MYECKHE CBOMCTBA
MpEIEIbHBIX O] - HOATOMHBIX CIUPTOB. BomopoaHasi CBsI3b MEXIy MOJIEKYJIaMH U €€

BIUSHUE Ha (PU3NYECKHE CBOWCTBA CHOUPTOB. XHWMHYECKHE CBOMCTBA CIUPTOB!



KHCJIOTHBIC CBOWCTBA (B3aMMOJCHCTBHE C Ha - TPUEM KaK CIOCOO yCTaHOBJICHHUS
HaJIMYUSl TUAPOKCOTPYIIBI); PEaKIUU 3aMEIICHUs THIPOKCUIIBHOW TPYIIbI HA TaJloTeH
KaK CIoco0 TMOJY4eHHUs] PAacCTBOPUTENICH; MEXMOJEKYIIpHas U BHYTPUMOJICKYJISIpHAsS
JeTuapaTaius; 00pa3oBaHUE CIOKHBIX Y(PUPOB ¢ HEOPTraHMYECKUMHU M OPraHUYECKUMHU
KUCJIOTaMHU; ropeHue; okucienue okcuaoM wmenu (1), TOAKUCIEHHBIM pacTBOPOM
IEpMaHraHata Kajus, XpPOMOBOM CMEChIO; PEaKUUH YIJIIEBOJOPOJHOIO PpPaJAUKAIIA.
Ankoromstel. 'maponu3, ankwimpoBaHue (CHHTE3 MPOCTHIX 3PHUPOB Mo BuibsMmcony).
[IpombinieHHbIA cuHTE3 MeTaHoua. [lomydenue staHosa: peakius Opo>KeHHs! TITIOKO3HI,
rugpatanus dTtwieHa. [IpumeHenne MertaHona U 3taHosa. Dusznosnoruyeckoe
NEHUCTBUE METAHOJIA M 3TAHOJIA Ha OpPraHu3M 4eloBeKa. MHOTOAaTOMHBIE CITHPTHI.
OTUIIEHITIMKOJIb W TJIMUEPUH KaK MPEICTABUTEIN MPEIEIbHBIX MHOTOATOMHBIX
CIIUPTOB, UX (QuU3NUECKHe U XUMHUYecKHe cBoicTBa. KadecTBeHHas peakius Ha
MHOTOATOMHBIE CIHUPTHI M €€ NMPUMEHEHHE ]ISl pAclO3HAaBaHUs TJIMIIEPUHA B COCTaBE
KOCMETHYECKHX CcpeAcTB. CuHTE3 [HOKCaHAa W3 ATWICHIVIMKOJA. TOKCMYHOCTH
ATUJICHTIIMKOIIS. [[pakTnueckoe NpuMEeHEHNE STUJICHTJIMKOJIA U TJIMLEPUHA.

[IpocThie apupbl Kak U30MEPHI MPEAETbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE
X (PU3NYECKNX M XMMUYECKUX CBOMCTB CO CHUpPTaMU. Peakiusi pacuierieHus! MpoCThIX
3()UPOB HOIOBOIOPOIOM.

®enonbl.  CTpoeHue, wu3oMepuss ©M  HOMEHKJIaTypa (¢eHoJsioB. BzaumHoe
BIIMSHUE aTOMOB B MoJiekyje ¢eHosa. duznueckue u XUMUYECKHE CBOMCTBA (peHoJa 1
Kkpe3osoB. KucnotHeie cBO - cTBa (DEHOJOB B CpPaBHEHUH CO CIHUPTAMU: PEAKIIUU C
HaTpueM, THAPOKCUAOM Hatpus. Peakuum 3amenieHuss B OCH30JIbHOM  KOJIbLE
(raoreHHpOBaHHUE (6pomupoBaHue), HUTPOBAHUE). Oxucnenue (deHooB.
KauectBennnie peakuuu Ha denosn. [lonydenue denona. [Ilpumenenne gpeHona.

KapOonunbHble coenuHeHHs. AJNBACTHABI MW KETOHBL.  DJIEKTPOHHOE W
MPOCTPAHCTBEHHOE  CTPOEHUE  KapOOHWUIBHOW  TPYNIbl, €€  MOJSIPHOCTh U
nossipuzyemMocth. Kitaccudukanus anpAeruioB U KeToHOB. CTpoeHue NpeaesibHBIX
anpJeruioB.  l'OMoJIorMYeCKUid  psifl, HOMEHKIJIATypa, H30MEpUsl MPeeSbHBIX
anpaerunoB. CTpoeHHE MOJIEKYJNbl alleToHa. ['omMoJIorndyeckuili psifi, HOMEHKJIaTypa H

uzoMepusi KeroHoB. OOmias ¢opmyna TpeaeabHbIX  allbJIETUI0B W KETOHOB.



®duzuyeckue cBoWcTBa (opManbAeTuAa, aleTalbIeruaa, aneToHa. XUMHYECKHe
CBOMCTBA IIPEACIBHBIX albACTHIOB M KETOHOB. Peakuum nNpHCOECIUHEHUS BOBI,
CHMPTOB, IMAHOBOJAOpPOJAa M Tuapocyiabputa HaTpusd. CpaBHEHUE PEAKIMOHHOU
CHIOCOOHOCTH aJbJACTHIOB U KETOHOB B PEAKIMIX IMpHUcOoeAnHeHus. Peakiny 3aMerienus
aTOMOB  BOJOpOJAa TMpHU  YIJIEPOJAHOM aroMe Ha raimoreH. llomumepusanms
dopmanbreruna W aneranpaeruaa.  OKuciaeHHE  KapOOHUJIBHBIX  COEIUHEHHIL.
Oco0OeHHOCTH peakIMu OKUCIEHUs areToHa. CpaBHEHUE OKHCIEHUS alIbJETUIOB U
KeToHOB. ['mapupoBanue. BoccraHoBieHHE KapOOHWIIBHBIX COEAMHEHUN B CHUPTHI.
KadecTBeHHBIC peakMy Ha ambJCTHIHYIO TPy (peakius «CepeOpsSHOTO 3epKayiay,
B3aumozeiictBue ¢ ruapokcugom wmeaud  (I1)).  Ocobennoctu  dopmanibaeruaa.
IlonyyeHne mpenenbHbBIX  AJIBIETUOB: OKHUCJICHHE CIIMPTOB, ruaparanus
allETUJICHA (peakuus KydepoBa), OKHCICHHMEM  JTWICHA  KHCIOPOAOM B
npucyrctBurn xiopuna namwtaaus (I1). [NonayueHwe ameToHa OKHCIEHHEM MpPONAHOJA-
2 W pa3lOKEHHWEM Kalbl[MeBOM WiIM OapueBOM COJMM  YKCYCHOW  KHCJOTHI.
ToKCMYHOCTD aNbAETHIOB. BakHeWIIWe NPEACTABUTENN ANBICTUIOB W KETOHOB!
(dopMmanberusl, yKCyCHbIM albJerul, alleTOH U UX MPAKTUYECKOE NCII0JIb30BAHNUE.
KapOonoBbie kucinotel. CTpoeHue MpeaeiabHbIX OJIHOOCHOBHBIX KapOOHOBBIX
kucnot. Knaccudukanus, nzomepusi 1 HOMEHKJIaTypa KapOOHOBBIX KUCIOT. DJIEKTPOHHOE
Y MIPOCTPAHCTBEHHOE CTPOEHHE KapOOKCWIBHOW Trpymnmbl. ['oMonorudeckuit psg u
obmas ¢Gopmyna MpeAesbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Puznueckue
CBOMCTBa MpeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT Ha NpPUMEpPE MYpaBbUHOHM,
YKCYCHOW, ITPOIMOHOBOM, NaJIbMUTMHOBOW W CTE€APUHOBOW KHUCIOT. BomopoaHbie
CBSI3M, accouualnus KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBA MPEICIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. KuClOTHBIE CBOiicTBa (M3MEHEHHE OKPACKU
WHIVMKATOPOB, pEAKUMU C AaKTUBHBIMM  METAJUIAMH, OCHOBHBIMHM  OKCHIAMH,
OCHOBaHUSIMH, COJIsIMH). V3MeHEeHHe CHIbl KapOOHOBBIX KHCIIOT TPH BBEICHHU
JOHOPHBIX M aKUENTOPHBIX 3amecTuTesneil. B3aumopeiicTBre KapOOHOBBIX KUCIOT CO
cupramu  (peakuus dTepuduKanum), OOpPaTUMOCTh pEaKIUHu. [ ajoreHupoBaHUE
KapOOHOBBIX KHCIOT B OOKOByIO 1iemb. (OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB

MypaBBI/IHOﬁ KHCJIOTHI. HonyquHe MMpeACIbHBIX OJAHOOCHOBHBIX Kap6OHOBBIX KHCJIIOT.



OKHUCJIEHHE QIbJAECTUI0B, OKHCJICHUE MEPBUYHBIX CIOUPTOB, OKHUCICHHE aJKaHOB U
AJIKEHOB, TUJPOJIM30M T€MUHAJIBHBIX TPUTAJIOTEHUIOB.

[TonyueHue MypaBbMHONM M YKCYCHOM KHCJIOT B IPOMBIIUIEHHOCTH. IIpuMeHeHune
MYPAaBBHHOW M YKCYCHOM KHCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHUCJIOTHI: OOIIHME CIIOCOOBI MOTYYeHHUsI, 0COOCHHOCTH
xuMH4eckux cBoucTB. lllaBeneBas w© MamoHOBAas KHUCIOTa KAaK NPEACTABUTEIU
TUKapOOHOBBIX KUCIIOT.

HenpenenbHbie 1 apoMaTHYECKHE KUCIOTHI: 0COOCHHOCTH UX CTPOCHHUS M CBOMCTB.
[TpumeHeHne OEH30WHON KHCIOTBL. ApoMaTndecKie TUKapOOHOBbIe KUCIOTHI ((raneBas,
n3odraneBas u TepedrageBas KUca0Thl). [ToHATHE O THAPOKCHKAPOOHOBBIX KHUCIOTaX U
UX TPEACTABUTEIIAX MOJIOYHOU, TUMOHHOM, sI0JIOYHON ¥ BUHHOM KHUCIIOTaX.

Bricmive mnpenenbHble W HEMpeaeibHbIE KapOOHOBBIE KHUCIOTHI. 3HAYC€HHUE U
IIPUMEHEHHE KapOOHOBBIX KHUCIIOT.

(DYHKHI/IOHEU'IBHBIG ITPOU3BOAHBIC Kap6OHOBI>IX KHCJIOT.

XJAOpaHruApuAbl M AHTUAPUABl KapOOHOBBIX KHUCIOT. MOJYYEHHE, THAPOJIH3.
[lonydyenune CroXHBIX 3(QHUPOB C MCHOJIB30BAHHEM XJIOPAHTHAPUAOB M AHTUIPUJIOB
KHCJIOT.

Crnoxubie >¢upbl. CTpoeHHe, HOMEHKJIAaTypa W HM30MEpHUsl CIOXKHBIX 3(UPOB.
Crnoxnble 3(UpPbl KaK HM30Mepbl KapOOHOBBIX KHCJIOT (MEXKKIAcCOBas H30MEPUs).
CpaBHenne (U3MUYECKHMX CBOWCTB M PEAKIIMOHHON CHOCOOHOCTH CIOXKHBIX J(PHUPOB U
M30MEpPHBIX WM KapOOHOBBIX KHUCHOT. ['maponu3 cinoxHbiXx 3¢upoB. CrnocoOsbl
MOJIYUCHUS CIOXKHBIX 3(PHUpoB: »Tepudukanus KapOOHOBBIX KHUCIOT, alUIMPOBAHUE
COMPTOB M AQJKOTOJSTOB TaJOr€HAHTUPHUJIAMU U  aHTUAPUIAMH, AJIKHIMPOBAaHUE
KapOokcunar-uoHoB. llpuMeHeHne CclOoXKHbIX 3(QUPOB B MNHILEBOW U map(roMepHOU
IPOMBIIIJIEHHOCTH.

Amuibpl KapOOHOBBIX KUCIIOT: MOJTYYEHHE U CBOMCTBA Ha MMPUMEPE alleTaMH/Ia.

[TonsTe o HuTpuigax KapOOHOBbIX KucHOT. [luanruapuuel. Conu KapOOHOBBIX
KHUCIIOT, MX TEPMHUYECKOE pa3yioKeHHe B MPUCYTCTBUU wienoyd. CUHTE3 KapOOHUIIbHBIX
COETMHEHUM Pa3NioKEHUEM KaJlbIIMEBBIX COJIeH KapOOHOBBIX KUCIIOT.

Jemoncmpayuu. 1. BzaumoneiictBue HaTpus ¢ 3TaHOJIOM. 2. OKHCIIEHHE ATaHOJa



okcumom Mmemu (I1). 3. Topenme »ostanonma. 4. BsammopelicTBuE TpET-OyTHIOBOTO
cnupTa C coistHOM kucino Tou. 5. HMomodopmuas peakmusa. 6. OnpeneneHue
aIBJCTUAOB TPH TIOMOIIM KAYeCTBEHHBIX peakuuil. 7. OKHUCIEHHE albJeruoB
NEepPMaHTaHATOM KaJHsl.

Jlabopamopuvie onvimel. 1. CoiictBa »THioBoro cnupra. 2. CBoiicTBa
rmmnepuna. 3. CpoiictBa ¢enoma. 4. CpoiictBa dopmanmuua. 5. CBOHCTBa YKCYCHOM
KucnoThl. 6. Conmu KapOOHOBBIX KHCIIOT.

Tema 4. A3omcoodepacawmue coedounenusn (6uacos)

Amunbl. Knaccudukamuss mo TuIly YIJIEBOJAOPOJHOIO pajgukala ©  YUCTY
aMUHOTPYIIII B MOJIEKYJIe, HOMEHKJIaTypa, H30Mepus aMuHOB. [lepBUuHBIE,
BTOPUYHBIE M TPETUYHBIC aAMHHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
NpeAcibHbIX aMUHOB. (DU3MYECKHE CBOIICTBA AMUHOB. AMHUHBI KaK OPTraHUYECKUE
OCHOBAHHUS: pEaKkiuu C BOJOH, kuciotamu. ConM ankwiamMMoHuUs. Peakius ropeHus
AMHUHOB. AJIKWIMPOBAHME W alMJIMPOBAHWE AMHUHOB. Peaknuu amMUHOB C a30THUCTOM
KUCJIOTOM.

[ToryueHne  aMMHOB  AJIKWJIMPOBAHWEM  aMMHMaka W BOCCTAHOBJICHHEM
HUTPONPOU3BOJHBIX YIIIEBOJOPOJAOB, W3  CHOHUPTOB. IlpuMeHeHMEe aMUHOB B
(dapmaneBTUYECKON  MPOMBIIIIEHHOCTH. ApOMaTHYeCKHE AaMUHBl. AHUWIMH  Kak
MPEICTABUTENIb apoMaTUdeCKuX aMmuHOB. CTpoeHWe aHuiauHA. B3auMHOe BiMsiHUE
IPYII aTOMOB B MOJICKYJIE aHWJIMHA. BiausHUE 3aMecTUTENIe B apOMaTUYECKOM SJIpE Ha
KHUCTIOTHBIE Y OCHOBHBIE CBOWCTBAa apuiamMUHOB. [IpuunHbI OCabneHusi OCHOBHBIX
CBOWMCTB AaHW/IMHA B CPaBHECHWHM C AaMHUHAMHU TPEACIBHOTO psiaa. XHUMUYECKHUE
CBOMCTBA aHWJIMHA: OCHOBHBIC CBOICTBA (B3aMMOJEHCTBHE C KHCIOTaMH); PEaKIUU
3aMEIICHUsT B  apoMaTudeckoe supo  (rajoreHupoBaHue (B3aUMOJICHCTBHE — C
OpoMHOW  BOJOW), HHUTpoBaHWEe  (B3aMMOJCWCTBME C  A30THOM  KHUCIIOTOH),
Ccynb(UpOBaHUE; OKHUCICHHE, AQIKWIMNPOBAaHWE U alWJIMPOBAaHUE IO aTOMYy asoTa.
[Tonyuenne anmnauHa (peakiuss 3WHHMHA). AHWIMH Kak ChIpbe JUIS TPOM3BOJCTBA

AHUJIMHOBBIX KpaCHTeHeﬁ. CuHTE3BI Ha OCHOBE aHHWJIMHA.

AMHWHOKHCIIOTBHI. COCTaB, CTPOCHHUC n HOMCHKIJIAaTypa AMHMHOKHUCJIIOT.

['omonornuecknii psi OpeAeIbHbIX aMUHOKHUCIOT. Du3nueckre CBOMCTBA IPEICIbHBIX



aMUHOKHCIOT. CrocoObl MONTy4eHUsT aMUHOKHCIOT. AMUHOKHUCIOTHI Kak amM(OoTepHbIe
OpPraHMYECKUE COECIAMHEHUs, pPAaBHOBECHS B pacCTBOpaX aMUHOKHUCIOT. (CBOICTBa
AMUHOKHCJIOT: KHUCJIOTHBIE W OCHOBHBIE CBOMCTBA; AalMJINPOBAHUE AMHHOTPYIIIHI;
sTepuUKaInsi; peakuu ¢ a30THUCTOW Kuciaorod. KadecTBeHHBIE peakiuu Ha
aMHHOKHUCIIOTHI ¢ TuapokcuaoM menu (I). Cnenmduyeckre kaueCTBCHHBIC PEAKIMU Ha
apOMAaTUYECKHE U TeTEPOLMKIMYECKHE AMUHOKHUCIOTHI ¢ KOHLIEHTPUPOBAHHOW a30THOM
KHCIIOTOM, Ha mucrenmH ¢ aneraroM cBuHua (I1). buomormdyeckoe 3HadeHue a-
aMUHOKHUCIO0T. O0acTu MPUMEHEHUS] AMUHOKHUCIIOT.

I'erepoumkibl. A30T-, KUCIOpPOA- M cepoconepxamue rerepouukinsl. Dypas,
NUPPOJI, KaK MPEICTABUTENN MATHUYICHHBIX TETEpOUMKIOB. IIpupoma apoMatndHOCTH
NATUYICHHBIX TETEPOLMKIOB. OJIEKTPOHHOE  CTPOEHUE  MOJEKYJIbl  MHUPpOJIa,
apoOMAaTUYECKUM XapakTep MoJiekyJbl. KwuciotHeie cBoiicTBa mnupposa. [lupuaun
KaK  MpPEACTaBUTENb  MIECTUWICHHBIX  TIE€TEPOLMKIOB.  DJEKTPOHHOE CTPOEHHUE
MOJIEKYJIBl TNHUPHUIMHA, APOMATHYECKUA XapakTep MOJIEKyabl. OCHOBHBIE CBOMCTBA
nupuavHa. Pa3nuuue B MpOSBIEHUM OCHOBHBIX CBOMCTB NHUpPpOJIa M MNHUPUIUHA.
Peakiuu  nmupuguHa: sneKTpodUiIbHOE 3aMelieHue, TUAPUPOBAHUE, 3aMeElIeHUE
aTOMOB BOJIOpOAAa B P-MOJOXEHUU Ha ruApokcorpymniy. [IMKoIMHbI U UX OKUCTIEHUE.

Jemoncmpayuu. 1. OcHOBHBIE CBOICTBa amMuHOB. 2. KauecTBeHHBIE pPEaKIMH
Ha aHWIMH. 3. AHunuHOBBIe Kpacutenu. 4. OOpas3ipl aMHUHOKHCIOT. 5. OOpasiisl
reTePOLUKINYECKUX COCITUHEHUH.

Tema 5. Buonozuuecku akmuensite éewecmea (10uacos)

Kupbl kak cinoxHbie 3(GUPH TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIIOT.
PacturenbHble W KMBOTHBIE KUPBI, MX cocTaB. @DOuU3MYECKUE CBOMCTBA IKUPOB.
XUMHAUYECKHE CBOMCTBA KUPOB: T'MJIPUPOBAHUE, OKUCICHHE. [ MAPOIN3 UM OMBUICHUE
KUPOB KaK CMOCOO MPOMBIIIJIEHHOTO MOJIYYEHHUS COJIEH BBICIIMX KapOOHOBBIX KHUCIOT.
[IMupporenmsarus xupoB. [Ipumenenue >xupoB. Mplla Kak COJM BBICHIMX KapOOHOBBIX
KHUca0T. MoroIle cBOMCcTBa MBLIa.

VYranesoapl. OOmas  ¢opmyna  yriaeBoaoB. Kraccudukauus — yriaeBojaoB.
MoHo-, osmro- u nosmcaxapuabl. OU3NYECKUE CBOMCTBA W HAXOXJEHHE YIIIEBOJIOB B

npupoae (Ha mpuMmepe TIOKO3bl U (GpykTo3bl). JluHeiHas W TUKIMYecKass (GOPMbI



roko3sl U GpykTo3pl. @opmynsl dumiepa u Xeyopca. Ilonstue o tayromepuu Kak
BUJIC M30MEPUM MEXIY HUKINYECKOW W JIMHEeWHOW (popmamu. XUMHUYECKHE CBOMCTBA
[JIFOKO3BbI.  OKHCJICHHE XJOPHOM WiaW OpOMHOW  BOJOW, OKHUCIICHHE a30THOM
KHUCJIOTOM, BOCCTAHOBIICHUE B WIECTUATOMHBIA CIHUPT, H30MEPU3ALUs, KAYECTBEHHBIC
peakiMu Ha TJIOKO3y (IKCIIEpUMEHTANbHBIC J0Ka3aTelIbCTBA HAIMYHS  aJIbJICTHIHON
W CIUPTOBBIX TPyOn B  TJIOKO3€), CIMPTOBOE, MOJIOYHOKHUCIIOE OpoKEHHE.
['muko3uaHBI THAPOKCHI, ero crneuuduueckue cpoicTBa. [loHATHE O TIHMKO3WAAX.
[loHATHE O rIIOKO3MIAX, UX HaxoxAeHuu B npupone. Ilomydenune riaoko3el. @pykTosa
KaKk u30Mep TIOKo3bl. Pumbo3a m ne3okcupmbosza. I[lpumenenune u OmosoTHYecKas
poJib yrieBoAgoB. OKHUCIEHUE YIIIEBOJOB — MCTOYHHUK SHEPTHUH )KUBBIX OPraHU3MOB.

Jucaxapuibl. Caxapo3a  Kak  NOpEACTaBUTENIb  HEBOCCTAHABJIMBAIOIINX
nucaxapuaoB. Ctpoenue, GU3nyeckue U XUMUYECKUE CBOMCTBA caxaposbl. [uapoius
nucaxapunoB. I[lomyyenune caxapa u3 caxapHOU cBeKJIbL. [IpumeHeHne caxapossl.

[Tonmucaxapuasl. Kpaxmai, riukoreH v 1euiioi03a Kak OM0J0THYECKUE TOJIUMEPBDI.
Kpaxman kak cmech amMuiao3bl W aMWIONEKTHMHA, €ro (uU3MyYecKue CBOWCTBA.
XUMHUYECKHE CBOMCTBA Kpaxmajia: THJIpPOJIMU3, KaueCTBEHHAs PEAKLMS C HOJOM U €€
MpUMEHEHUE sl OOHapyKeHHsl Kpaxmaja B mpoAykrax mnutanus. llemmronosa:
CTpoeHHE W (Pu3MUECKHe CBONCTBAa. XUMHYECKHE CBOWCTBA ICJUTFOJIO3BI. THIPOJIU3,
oOpa3oBaHue  CIOXKHBIX  d3¢pupoB. IlpumeHeHnne  kpaxmaga W ILEJUIIOJIO3HI.
[IpakTHueckoe 3HaYCHUE OJIUCAXAPUIOB.

ITentuapl, ux crpoenue. llentuaHas CBsI3b. AMUAHBIN XapakTep MNENTHIHON
cBs3u. CuHTe3 nmenTuaoB. [ uaponns nenTuaos.

benku kak mpupogneie Ouomosmmepbl. CocTaB M CTpOCHHE  OEIKOB.
[lepBuunas cTpykTypa OenkoB. DepMEHTaTHUBHBIM TUApOSIU3 OenkoB. BropuuHas
CTPYKTypa O€IKOB. a-Crupajib, B- CTpPYKTypa. TpeTuuHass U 4YeTBEpTUYHAs CTPYKTypa
oenkoB. Jlucynb(duaHble MOCTHKH W HOHHBIC M BaHIAepBaanbcoBbl (ruapodoOHbIE)
B3aUMOJCUCTBUI.  XHMMHYECKHE  CBOMCTBA  OEJIKOB. TUJPOJIN3, JAeHATyparus,
KayeCTBCHHBIC (LIBETHBIC) PEAKIIUU HA OCIIKH.

Jemoncmpayuu. 1. PacTBOpUMOCTH YIJI€BOJOB B BOJIE U ATAHOJIE.

Jlabopamopuwie onvimui. 1. CpoiicTBa rioko3bl. 2. OmnpeneneHue kpaxmaiaa B



npoaykrax nutanus. 3. Xupsl u ux coiictsa.4. [[BeTHbIe peakuu OEIKOB.
Tema 6. Bvicokomonexynapuvie coeounenusn (Suacos)

OCHOBHBIE TOHATHS BBICOKOMOJEKYISIPHBIX COEAUHEHHUI. MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, CTeneHb mnojuMepusanui. OCHOBHbIE CIOCOOBI MOJIy4EHHUS
BBICOKOMOJIEKYJISIDHBIX COCIMHEHUI: pPEaKUUU MOJUMEpPU3AUU U TOJIUKOHCHCALINU.
ConommmMepusanus. CTpoeHHE U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB
NOJIUMEPOB  OT cTpoeHus MoJiekyna. Kiaccupukanuss mNOJMMEpPOB:  MJIACTMACCHI
(macTHKH), 3IacTOMephl (KaydyKH), BOJOKHA, KOMITO3UTHI.

Hyknennoseie xucmotel. Hykieosunel. Hyxkneotwnsl. HykienHOBBIE KHCIIOTBI
Kak mpupoaHbie mosmmepbl. CoctaB u crpoeHue HykienHoBbX kucioT (JJHK u PHK).
['maponu3  HyKJIEMHOBBIX  KuchoT.  Poib HYKJIEMHOBBIX KHCIIOT B
xu3HenesarenpHoctn  opranu3MoB. Pynkumu JHK w  PHK. KommiemenrapHocTs.
I'eneTnueckuml Kom.

CoBpeMennble  muactMacchl  (mwiactuku) — (MOJIMATHIICH,  TOJHUIIPOIIHIICH,
MOJIUCTUPOJI, TIOJU -BUHWIXJIOPU, PTOpPOIIACT,  MOJMATUIIEHTepedTanar,  aKpui-
OyTaJeH-CTUPOJIbHBIN IJIACTHK,  MOJUKapOOHATHI). TepMmoruiacTU4HbIE u
TepMOpeakTHBHbIE  nouMepbl.  DeHondopmanbaeruanbie cMoibl.  Kommo3utHbie
matepuaibl. Bomokna, ux knaccudukarus. IlpupogHpie W XMMHYECKHE BOJIOKHA.
HckycCTBEHHBIE W CHUHTETUYECKHE BOJIOKHA. [IoHSATME O BHCKO3€ M alETATHOM
BosiokHe. [lommdgupHble © MONMAMHUAHBIE BOJOKHA, WX CTPOEHUE, CBOMCTBA.
[IpakTrueckoe VCIOJB30BaHUE  BOJIOKOH. DnacToMephl. [Tpupoaubii u
CUHTETHYECKUN KayuyK. Pesuna m 30oHUT. llpuMeHeHHE MOIMMEpOB.

Hemoncmpayuu. 1. OOpazupl 1miactukoB. 2. KoJuiekmus BOJOKOH. 3.
[TonukoHACHC AN STUICHTIUKOIS ¢ TepedTaneBoi KUCIOTOM.

Jlabopamopnwsie onvimpl. OTHOLIEHUE CUHTETHYECKUX BOJOKOH K pacTBOpam

kucioT u menoucit. Tema 7. Iloemopenue u yenyonenue 3nanuii (17 uacos)

ATOMHO-MOJIEKYISIPHOE YUYCHHE. BemecTBa MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO CTpOEHHUs. KaueCTBEHHBI M KOJIMYECTBEHHBIM COCTAB BEIIECTBA.
MounsipHasi ¥ OTHOCHUTENIbHAs MOJIEKYJsIpHasE Macchl BelecTBa. MoJbHast J0JA U

MaccCoBas A0J 3JIEMCHTA B BEUICCTBC.



Crpoenue aToma. AToMmHas opOuTanb. [IpaBuna 3aM0JHEHUS
AJICKTPOHAMHU  aTOMHBIX opOutaneid. BanentHele anektponbl. [lepuoanueckuit
3aKoH. POpMyJIMpPOBKAa 3aKOHA B CBETE COBPEMEHHBIX IMPEJICTABICHUI O CTPOCHUHN
atoma. l3MeHeHne CBOMCTB 3JIEMEHTOB U UX COSUHEHNN B IEPUOIAX U IPyNIIaX.

XHAMHUYECKasi CBA3b. ODIJIEKTPOOTPULIATENIBHOCTh. BUIbl XWMHYECKOW CBS3H.
HNonnast cBsa3b. KoBaneHTHas HemonsipHass M MOJspHas CBsi3b. OOMEHHBIM |
JOHOPHO-aKLENTOPHBI MEXaHW3M OOpa30BaHUsl KOBAJIEHTHON MOJSPHOW  CBSI3U.
I'eomeTpuss Monekynbl. Meramnuueckas cBs3b. BopoponHasi cBsi3b. ArperatHbie
COCTOSIHMSL BELIECTBA. THUIBI KPHUCTAUIMYECKUX PELIETOK. aTOMHAs, MOJEKYJsApHas,
MOHHAas1, METAJINYECKAS].

Pacuetsl mo dopmynam u ypaBHEHUAM peakiuii. ['a30Bbie 3aKOHBI. YpaBHEHHE
Kunaitnepona—MenneneeBa. 3akoH ABorajapo. 3akOH OOBEMHBIX OTHOIICHHH.
OTtHOCHTENBHAS IIOTHOCTH T'a30B.

Knaccudukanuss XMMUYECKUX peaklMil MO0 pa3IMYHbIM IMPU3HAKAM CpPaBHEHHS.
N3MeHeHne CTENeHW OKHUCIEHHMS DJJEMEHTOB B COCOUMHEHMAX. OKUCIUTENBHO-
BOCCTAaHOBUTENbHbIE peakuuu. OKHUCIEHHE M BOCCTaHOBJIEHHE. OKHUCIHTENN U
BOCCTAaHOBUTENM. Meroa  3ieKTpoHHOro  OanmaHca. Ilepmanranar kanumg Kak
OKHCIIUTEIIb.

Baxueiiime  kimacchl  HEOPraHMYECKUX  BEHIECTB. | eHeTHYeckas  CBA3b
MEXy KiaccaMH HEOpraHuyeckux coeAuHeHui. Peakiiuu nonHoro oomena. ['uaponus.
pH cpensr.

PactBopbl. CnocoObl  BBIp@XEHHS KOJMYECTBEHHOIO COCTaBa pacTBOpA:
MaccoBasi J1oJis1 (MPOIEHTHAsT KOHIIEHTPAIUs), MOJIIpHAst KOHIeHTpanusa. KoytonaHsie
pactBopbl. Oddext Tunnmans. Koarymsauus. Cunepesuc. KoMIsiekcHbIE COEIMHEHUS.
Cocras KOMILUIEKCHOTO MOHA: KOMILJIEKCOOOpa30BaTEb, JIUTaHBl.
Koopaunanmonnoe uncino. HoMeHkIaTypa KOMIUIEKCHBIX COCIMHEHUM.

JleMoHCcTpaUM. 1. O06pasiesl BEILIECTB MOJIEKYJISIPHOTO u
HEMOJIEKYJsIpHOTO ~ cTpoeHusa. 2.Bosronka woma. 3. OmpeneneHue KUCIOTHOCTH
cpenbl mpu  moMomu  WHAUKATOpoB. 4. Oddext Tunmans. 5. OO6pazoBanue

KOMIIJICKCHBIX CO€)1PIHCHHI>1 IMEPEXOJHBIX METAJIJIOB.



JlabopaTopubie onbiThl. 1. Peakium wonHoro o6Omena. 2. CBoiicTBa
KOJIJIOUJHBIX pacTBOpoB. 3. ['maponus coneit. 4. Ilonydyenne u cBOMCTBa KOMIUIEKCHBIX
COEJIMHEHU.

IIpakTnyeckas padora Ne 1. BrinoiaHeHue 3KCEpUMEHTAIBHBIX 33/1a4 IO TEME
«Peak1oHHas ciocOOHOCTH BELIECTB B PACTBOPAX).

Konrpoabnas padora Nel no teMe «OCHOBBI XUMHI.

11 kjaacc

Tema 1. Hememannot (31 uac)

Knaccudukamus 1 HoMeHKIaTypa HEOPTaHUYECKUX COECTUHEHUI

Baxueiiime KIIAaCChl HEOPraHWYECKUX BEIIECTB. JIEMEHTHl METaJUIbl U
HEMETaJUIbl M HX MoJioxkeHnue B [lepuoanyeckoit cucreme.

OO0miass xapakTepuUCTHKa dJeMeHTOB TiiaBHoM mnoarpymnmnsl VI rpymmsr.
Oco0eHHOCTH XUMHYECKMX CBOMCTB. Ilpumenenue OmaropogHbsix ra3zoB. Bonopog.
[Tonydyenune, ¢Qu3MUECKUE ¥ XUMHUCCKHE CBOWCTBA (peakiMd C MeTalaMH U
HeMeTaJlJlaMH, BOCCTAHOBJICHHE OKCHAOB M coJjie). ['mapuasl. TOTIMBHBIC 3JICMEHTHI.

["anorensl. O0IIast XapakKTEPUCTHKA AJIEMEHTOB ri1aBHOM noarpynnsl VI rpynms.
@®u3nuecKkue  CBOWCTBA  NPOCTBIX  BEMIECTB. 3aKOHOMEPHOCTH  HM3MEHEHUS
OKHMCJIUTEJIbHOM AaKTUBHOCTH TaJOr€HOB B COOTBETCTBUU C HX IMOJOXKEHHEM B
nepuoauyeckod  tabnume. Ilopsiiok  BBITECHEHHMsS  TaJlOTEHOB M3  PacTBOPOB
raJIOTeHUJI0B. XJIOp — TMOJY4YeHUE B MPOMBIIUICHHOCTH M JabOpaTopuu, peakiuu
C MeTaJuylaMM W HEeMeTalulaMM. B3aumopeicTBhe Xjiopa € BOJOM W pacTBOpaMu
menoueld. Kucnopoaueie coenuHeHust xjiaopa. ['MNOXJIOPUTHI, XJIOpAaThl U NEPXIOPATHI
KaKk TunuuHble okuciutenn. OcoOeHHocTH XuMuM — (pTopa, OpomMa u  HoOjAa.
KauecTBeHHas peakuusa Ha woA. ['amoreHOBOIOpPOABI — TNOJYYEHHUE, KUCIOTHBIE H
BOCCTAHOBUTEJBHBIE CBOMCTBA. XJIOPOBOJIOPOA. [ allOr€HOBOAOPOJHBIE KHUCIOTBI M HX
comu. ConsiHasg KuclIoTa U €€ couu. KadecTBEHHbIE pEakIuyM Ha TaJOrE€HUI-UOHBI.
[IpyuMeHeHne TaTOTEHOB U UX BaXXHEUIIIUX COETUHEHUN.

DneMeHThl MOoATrpyMIbl Kuciaopoga. OOmas XxapakTepucTUKa SJIEMEHTOB TJIABHOMN
noarpynnel VI rpynnbel.  dusmdeckue cBoiicTBa OpocThiX BemiecTB. O30H  Kak

ajoTpornHas Moaudukanus kucioposna. [lomydenune o3ona. O30H Kak OKHUCIUTENb.



[lo3uTviBHAss ¥ HEraTUBHAs POJib O30Ha B OKpyxaroileud cpene. CpaBHEHHE CBOMCTB
030Ha M Kuciopona. Boaa w mepokcua BOAOpoJda Kak BOJAOPOIHBIE COEOUHEHUS
KHCIIOpOJla — CpaBHEHHE CBOMCTB. IlepokcuaBomopoda  Kak OKUCIUTENb U
BoccTtaHoBUTENb. Ilepokcuabl MeramioB. Cepa. Amnotponus cepbl. Puznyeckue u
XHUMUYECKHE CBOMCTBa cepbl  (B3aUMOJCHCTBHE C METAJUIAMH,  KUCIIOPOJIOM,
BOJIOPOJIOM, pac - TBOpPaMH HIEI0YEH, KUCJIOTAMU-OKHCITUTEIISIMH).
BsaumopeiictBue cepel ¢ CylnbQUTOM HaTpusi ¢ 0Opa3oBaHUEM THUOCYNIb(ara HaTpHs.
CepoB0o10pOJ] — MOJIy4€HUE, KUCIIOTHBIE U BOCCTAHOBH - TeJbHbIE cBOMCTBA. Cyab(UIbI.
CepHUCTBII ra3 Kak KUCJIOTHBIM OKCHA. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOIICTBA
cepHucTOoro rasa. I[lojlyueHne CepHUCTOTO rasa B IMPOMBIIUICHHOCTH M J1abopaTopui.
CepHucras kucnora u ee conu. CepHbiii anrugpuna. Cepnas kucnora.  CBoHCTBa

KOHILICHTPUPOBAHHOU u paz0aBiIeHHON CEepHOM KUCJIOTBI.

JlelicTBUE KOHLIEHTPUPOBAHHOW CEpPHOM  KHUCIOTBI Ha caxap, MeTajulbl,
HeMeTauibl, cyabhuapl. Tepmuueckas yCTOMYMBOCTH cyib(paroB. KauecTBeHHas
peaKIus Ha CEPHYIO KUCJIOTY U €€ COJIN.

OneMeHThl HOArpymnibel a3zoTta. OOmIas XapaKTepUCTHKA 3JIEMEHTOB TJIaBHOU
noarpynnsl V rpymnmnsl. @u3nyeckue CBOMCTBA MPOCTHIX BEUIECTB.

Azor u ero coemuHeHus. CrpoeHue MoyeKkysabl as3ora. Dusznyeckne u
XMMHYECKUEe CBOMcTBa a3zoTa. llodydyeHue a3oTa B NPOMBIIIJICHHOCTH U J1a00OpaTOpUHU.
Hutpuasl. AMMHak — ero mnojy4yeHue, (U3MYEeCKUe UM XUMUYECKHE CBOWCTBA.
OcHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHaka. AMMHaK Kak BoccTaHOBUTENb. Comu
amMoHus. [loBenenue coseld aMMOHUS ITpU HarpeBaHnd. KadyecTBeHHas peakuus Ha MOH
amMmoHus. IIpumenenne ammumaka. OKcuabl a3oTa, WX IOJy4eHUE W cBoicTBa. OKcua
azota (). Oxucnenune okcuaa azota (1) kucmopomom. dumepusanus okcuaa aszora (1V).
A3oTHCTast KUCIOTAa U €€ coJIn. HUTPUTBI Kak OKHCIUTENN U BOCCTAHOBUTENU. A30THas
KHCIIOTa — (U3NYECKHE U XMMHYECKHE CBOICTBA, MOJydeHHE. A30THas KHUCIOTa Kak
OKHUCITUTENTh (OTHOLICHHE A30THOW KUCJIOTHI K METAJUIaM M HEeMeTaylslaM). 3aBUCHUMOCTb
IPOJYKTa BOCCTAHOBJIEHUSI a30THOM KHCIJIOTHI OT aKTUBHOCTH METAJUIa Y KOHLIEHTPaLUU
KucioThl. Hutpathl, ux Qu3ndeckue U XUMUYECKHE CBOMCTBA (OKHCIUTEIbHBIC CBOWCTBA

¥ TEPMHYECKAs YCTONYNBOCTB), IPUMECHEHHUE.



®ocpop u ero coeauHenus.  Ammotponusi  Qocopa.  Dusznueckue
cBoiictBa (ocdopa. Xumuueckue cBorictBa ¢dochopa (peakimd ¢ KHCIOPOIOM,
rajlorecHaM, METaUTAMH,  CJIOKHBIMH  BCIECCTBAMH-OKUCIUTEISIMY,  IIEIOYaMH).
[lomyuyenne u npumenenue (ocdopa. dochun. Dochuasl. PocPopHBIE aHTUAPUL.
Optodocdopnas u meradochopHass KUCIOTHI M WX coyd. KadecTBeHHas peakiusi Ha
oprodocdatrel. Paznoxenue oprodochopHoit kucnotel. I[Ipumenenune ¢ocdopHOit
KHCIIOTHI U ee cojell. buonormdeckas pons (ocdaros. dochopucras kuciaora u ee
conu. dochopHOBaTHCTAs KUCIOTA U €€ COJIH.

[Toarpymma yraepoma. O01ias xapakTeprucTHKa JIEMEHTOB TJ1aBHOM noarpymnmsl 1V

rpynnsl.  Yriepoa. Amiotponusi yriiepoaa. CpaBHEHUE CTPOCHUS M CBOWCTB

rpaduta u anmaza. OymepeH

KaK HOBas MOJICKYJsIpHas GopMma yriepoaa. YTroJib: XUMUYECKHE CBONCTBA, MOTydCHHE
u npumeHenue yris. Kapounapl. ['maponus xapOupa Kanblus W KapOuaa altOMUHUS.
KapOuapl mepexomgHplx MetamwioB (kene3a, XpoMa ©  JAp.) KaK CBEPXIPOYHBIC
matepuansl. CHHTE3-Ta3 Kak OCHOBa COBPEMEHHOW MPOMBINUIEHHOCTH. OKCHIIBI
yriepoja. YTojib U YrapHblii ra3 Kak BOCCTAHOBUTENM. Peakiusi yrapHoro rasa c
pacruiaBamu menoudeil. Cunre3 ¢popmuaroB. O0pa3oBaHKUE yrapHOro ras3a Mpu HEMOJIHOM
cropanuu yris. buosiornyeckoe neuctsue yrapHoro rasa. [losydeHune u npumeHeHue
yrapHOTO ra3a. YTJICKHCIIBIN ra3. MOJy4eHUue, XMMHYSCKUEe CBONCTBAa (B3aMMOJIICHCTBHE
YIJIGKHCIIOTO Ta3a C BOJOH, IIENIoYaMH, MarHUeM, MePOKCUIAMU METaJIOB). YTOJbHAS
KuciIoTa U ee coiu. KapOoHaThl W TUApOKapOOHATHI: WX TOBEACHHE MPU HATPEBAHUU.
KauecTBenHas peakuys Ha KapOOHATHOH.

Kpemunit. ®usnueckne U XMMHUYECKHE CBOMCTBA KpeMHUs. Peakuuu c yriew,
KHCJIOPOJIOM, XJIOPOM, MarHveM, pacTBOpamH Iuenouei, cepoBogopoioM. CuiiaH —
BOJIOpOAHOE coenuHeHne kpeMuusl. Cunmnnuasl. [lomydeHne u mpuMeHEHUE KPEMHHSI.
Oxcun xpemuus (IV), ero crpoenue, pusmueckre U XUMHUYECKHE CBOWCTBA, 3HAUCHHE
B TIpHUpOJIc W TMpUMEHEHHE. KpeMHUEeBbIe KHUCIOTHI M WX COJU. [ MIpOJIN3 CHUIIMKATOB.

CuukaTHbIC MHHCPAJIbI — OCHOBAa 3eMHOM KOPBGI. AIOMOCHJIMKATHI.



bnaroponusie (uHepTHBIe) Ta3bl. OOIIas XapaKTEPUCTUKA 3JIEMEHTOB
rnaBHoit  moxrpynmel VIl rpymmel.  OcoOE€HHOCTM  XMMHUYECKUX  CBOMCTB.
[Ipumenenne 61aropoHBIX Ta30B.

Hemoncmpayuu. 1. Topenne Bomopoma. 2. Ilomydenue xyopa (OmbIT
B 1poOupke). 3. OKHCIUTEIbHBIC CBOWCTBA pacTBOpa TUIOXJIOpHTA HaTpus. 4.
OnbiTel ¢ OpomHOI BojoM. 5. IlnaBnenue cepwl. 6. ['openue cepol B kuciopoje. 7.
B3aumopeiictBue sxene3a ¢ cepoir. 8. I'opeHume cepoBogopona. 9. OcaxaeHue
cynedumoB. 10. CpotictBa cepHuctoro rasza. 11. JlelicTBe KOHIICHTPHUPOBAHHOM
CEepHOM KHUCIOTHI Ha Meab W caxapo3y. 12. PactBopeHune ammuaka B Boje. 13.
OcHoBHBIE cBOWcTBa pacTtBopa ammuaka. 14. Kartaiutuueckoe OKHUCIIEHHE
ammuaka. 15. Tlonydyenue oxcuma azota (I1) u ero okucinenue Ha Bo3ayxe. 16.
JlefictBue a30THOM KHMCIOTHI Ha Meab. 17. Topenme dochopa B KuCTOpOIE.
18. IlpeBpamenue kpacHoro ¢ochopa B Oeiblii M €ro CBEUCHHE B TEMHOTE.
19. BsaumogeiictBue ¢ocdopnoro anrumapuaa ¢ Bojgoil. 20. O6pasupl rpadura,
anMasa, kpemHus. 21. ['openue yrapHoro rasza. 22. TylleHue mIaMeHu yriaeKUCIbIM
razom. 23. Paznoxxenne Mpamopa.

Jabopamopusie oneimer. 1. TlonmydeHue xjiopa W H3y4EHUE €rO0
cBoiictB. 2. CBoiicTBa xJopcodepxamux oroenuBareneil. 3. CBoiicTBa Opoma,
nosa u ux conueit. 4. izydueHue CBOMCTB CEPHOU KUCIOTHI U €€ cojieil. 5. M3ydenue
CBOMCTB BOJHOTO pacTBopa ammuaka. 6. CBoiicTBa cojied aMMOHHUA. 1.
KauecTtBennass peaknuss Ha kapOoHart-noH. 8. VcmplTaHume pacTBOpa CHIIMKAaTa
HATpUs UHIUKATOpPOM. 9. O3HaKOMIIEHHE C 00pa3aMu IPUPOIHBIX CUIIUKATOB.

Tema 2. Oowue ceéoiicmea memannos ( 2 uaca)

OO6muii 0030p 371eMEHTOB — MeTaioB. CBOWCTBA MPOCTHIX BEUIECTB-
METAJUIOB. DJIIEKTPOXMMHUUYECKUN P HANPSHDKEHUH MeTauioB. MeTamindyeckue
Kpuctauimueckue  pemrerkd. CriaBbl. XapaKTepUCTHKA HamOoJiee H3BECTHBIX
cruiaBoB. [loydeHre u MpuMEHEHHE METaJLIOB.

Tema 3. Memannwt znasnvix noozpynn (11 uacos)

[Ilenounpie MeTayuiel.  OOmIas XapaKTEPUCTHUKA DJIIEMEHTOB  TJIaBHOM

MMOATPYIIIbI I T'pYHIIBL. CsoiicTBa MCJIOYHBIX MCTAJIJIOB. Pacnio3naBanne KaTHOHOB



JUTUA, HATpUA U Kanus. HaTpuil ¥ kanuii — npeAcTaBUTENN MIETOYHBIX METAJIJIOB.
XapakTtepHble peakuuu Hatpus W Kainus. [lomydeHue IIEeNOYHBIX METAJUIOB.
Oxkcuapl U nepokcunbl HaTpust u kanusa. CoenuHeHust Hatpus U kKanus. Conu
HaTpus, KaJlns, UX 3HAaYEHUE B MPUPOJE U KU3HU YesnoBeka. Colla U eIKUi HaTp —
BOXHEUIIINE COCAUHECHUS HATPHUSI.

bepunuii, Mmarauii, meiaouyHo3eMenbHble MeTalulbl. O0Ias xapakTepUCTHKA
3JIEMEHTOB  TJIABHOW  TOJTPYIIIBI I TPYIIIIBI. bepuiuii, MarHuu,
MIEJIOYHO3EMETBHBIE METALIBI. AM(POTEPHOCTh OKCHIA U THAPOKCHIA OCPUILIHSL.
Okpacka mIaMeHH COJISIMH IIEJOYHO3EMEIIbHBIX METAUIOB. Maruuili U Kanbluui, ux
o0Iasi XapakTEpUCTUKAa Ha OCHOBe moJiokeHuss B Ilepuomuueckoil cucreme
anemenToB JI. W. MenzaeneeBa u crpoeHusi atomoB. [lomydeHue, guznueckue u
XUMUYECKUE CBOWMCTBA, MPUMEHEHUE MAarHus, Kajublus U uUX coenuHeHuit. Comm
MarHvsi M KaJIbl¥s, WX 3HAUYCHUE B TMPUPOJEC W KU3HHU YelnoBeKa. KeCTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Antomunuii. PacripocTpaHeHHOCTh B Tpupojie, (PU3MYECKue U XUMHUYECKUE
cBoiicTBa (OTHOIICHHWE K KHCIOPOJIY, TajoreHaM, pacTBOpaM KHUCJIOT W IICJIOYeH,
AITFOMOTEPMUS). [Tpown3BoacTBO ATIOMUHUA. [Ipumenenue AJFOMUHHSL.
AmportepHocTh okcuaa u ruapokcuaa amomuHus. Comm  amomuHus. [losnHoe
Pa3NOKEeHUE BOJIOM COJIEH aJIOMUHHUS CO CJIA0BIMH JIBYXOCHOBHBIMHU KHCJIOTaAMHU.
AJOMUHATBI B TBEPAOM BHUJE U B pacTBOpe. KOMIIEKCHBIE COCTMHEHUS ATFOMUHUSL.

Tema 4. Memannwt nooounsvix noozpynn (17 uacoe)

O6mas  xapakrepuctuka nepexoansix  metamwoB  |—VIII  rpynm.
Oco0OeHHOCTH CTPOEHHSI aTOMOB TMEPEXOIHBIX MeTaioB. OOmue (u3ndyeckue u
XUMH - 4eCKHe CBOWCTBA. [I[puMeHenne MeTamios.

XpoM. @Pusnueckue CBOMCTBA Xpoma. XHUMHUYECKHME CBOWCTBA Xpoma
(oTHOIIEHHE K BOJSHOMY TMapy, KHCIOPOAY, XJIOpYy, pPacTBOpaM KHUCIIOT).
[Tonydyenne u npumenenue xpoma. CoenuHenus xpoma. MizMeHeHne oK1CIuTeIbHO-
BOCCTAHOBUTEJIbHBIX U KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCU/IOB U
THJIPOKCUIOB XpOMa C pOCTOM CTENeHH OKHCIeHHs. AMQOTepHble CBOWCTBA

okcuna u ruapokcuna xpoma (I11). Oxucnenne coneit xpoma (I11) B xpomartsi.



B3anmHbIe TEepexoabl XpOMAaTOB W JUXPOMATOB. XpOMaThl M AMXPOMATHI Kak
OKHUCJIUTEITH.

Mapranen. ®usnyeckue CBOWCTBA MapraHina. XHMHUYECKHE CBOMCTBA
Maprafia (OTHOIICHHE K KHUCIOPOAY, XJIOPY, pacTBopam KHcioT). [lomydeHue u
npuMeHeHne maprania. Oxcun Mmapranna (IV)kak OKHCIWTENh W KaTalau3arop.
[lepmaHTaHaT KaJIns KaK OKUCIHATENb.

XKenezo. Haxoxaenne B mpupone. 3HadeHHWE Keje3a I OpraHu3Ma
yenoBeka. Du3uyeckue CBOMCTBA Kene3a. XUMHUYECKME CBOMCTBA JKeles3a
(B3auMoOIelicTBHE C KHCIOPOJOM, XJIOPOM, CEpOMH, yriem, BOJOW, KHCIOTaMH,
pactBopamu  cojeir). CrulaBel  kenesa ¢ yraepoaoMm. [lomydyenwme wu
npuMeHenue kene3a. CoemuHeHus xkene3a. CpaBHEHHE KHCIOTHO-OCHOBHBIX
M OKHCIHUTEJIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB ruapokcuaa sxenesa (1) wu
rugpokcua xenesa (). Comu xenesa

(I1) u xeneza (I11). Metomsr nepeBona coseii xenesa (1) B comu xenesa
(1) w oO6parno. IlomHoe pasznmokenue Bojou comeit  xkemesa  (II)  co
CTa0BIMH  JIBYXOCHOBHBIMHU KHUCJIOTaMH. OKHCIHTEIbHBIC CBOMCTBA COCIUHCHHIMA
xeneza (III) B peakiusx ¢ BOCCTaHOBHTEISIMH (MOIUIOM, CEPOBOJOPOIOM H
Menplo). llmaHuaHble KOMIUIEKCHI JKejie3a. KadyecTBEHHbBIE peaKIMH Ha HOHBI
xenesa (1) u (11).

Menb. Haxoxnaenue B mnpupoae. buosormyeckas ponb. Pusmyeckue u
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE C KHCIOPOJOM, XJIOPOM, CEpOH,
KHCJI0TaMU-OKHUCIIUTEISIME, XJIOPHUIOM XKeje3a

(1) . Tlonyuenne u npumenenue meau. Oxcun u ruapokcua meaum (l1).
Comu wmemm (II). Meanbiii kynmopoc. Ammuakatel Meau (1) uw meam  (11).
[Tonyuenue oxcuma meau (1) Boccranorienuem rugapokcuna meau (1) riaroxozoi.
[Monyuenue xnopuaa u noauaa meau (1).

CepeOpo. @usumueckre ¥ XHMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
CEpOBOJIOPOJOM B TNPUCYTCTBHHM  KHCJIOPOJAa,  KHCIOTAMH-OKHCIIUTEIIIMHU).
Ocaxnenue okcuma cepebOpa TpH JCHCTBHM IEJIOYM HA CoiM  cepedpa.

AMMuakaTel cepeOpa Kak OKuciauTenu. KauecTBeHHass peakiusi Ha HOHBI



cepedpa. [Ipumenenue cepedpa.

300T0. OU3NUECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICWCTBUE C XJIOPOM,
«IAapCKO¥ BOJKOI»). 30JI0TOXIIOpOBOOpoaAHas kucioTa. ['mapokcun 3omota (I11).
Kommiekcbr 30m0Ta. CrocoObl BBIJICIECHUS 30JI0Ta M3 30JIO0TOHOCHOM IOPOJIBI.
[Ipumenenue 301107a.

[{uak. @®usnyeckue ¥ XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE C
rajjoreHaMu, KHCIIOPOJOM, CEpOH, BOJOH, pacTBOpaMH KHCIOT M IIEI0YCH).
[Tomydenne w mpuMeHeHHE NHHKA. AM(OTEPHOCTH OKCHAA M THAPOKCHIA ITUHKA.
Bakueiiume coiu 1uHKa.

Jemoncmpayuu. 1. Konnexmus meramioB. 2. Komneknus MuHEpalioB
pya. 3. Kommekmus «Kemezo u ero cmiaBel». 4. OkxpamiuBaHue IUTaMEHU
CONAMHU IIEJIOYHBIX MW  IIEJOYHO3EMENBHBIX MeETaUIoB. 5. BsammojeicTBue
HaTpUsE C Bojo. 6. BzammopelictBue xkambituss ¢ Bomou. 7. Kommekmus
«Amomunuiiy. 8. IlmaBnenme amomuuus. 9. BsaumonelcTtBhe aJrOMUHUS
co menousto. 10. Amomorepmus. 11. BsaumopeiicTBue Xpoma ¢ COJSTHOU
KHCIOTOM 0Oe3 jgoctynma Bo3ayxa. 12. Ocaxpaenwme ruapokcuma xpoma (I11) wu
OKHCIICHHE €T0 MEPOKCUAOM Bojopoja. 13. PasnmoxeHnue auxpomara amMmmMoHHs. 14.
PaznoxxeHue mnepokcuia BOJOpOJa TOA JEHCTBHEM AUOKCHMIA MapraHma. 15.
Ocaxnaenne ruapokcuza xenesa (1) u okucienue ero Ha Bo3ayxe. 16. Boimenenue
cepebpa U3 ero cojiei 1eCTBUEM ME/IH.

Jlabopamopusie onvtmer. 1. OkxpaimivBaHue TIUIAMEHU COCIUHEHUSMHU
MIEJIOYHBIX MeTauioB. 2. (O3HaKOMJIEHHE C MHUHEpaJlaMd W BaKHEUIIUMU
COCIMHEHUAMH IIEIOYHBIX MeTamaoB. 3. CBoMcTBa COEIUHEHHH IIETOYHBIX
MeTaiioB. 4. Okpacka miaMeHU COJISIMU IIeJI0YHO3EMEIbHBIX METaJIJIOB.

5. CBoiictBa MarHug U ero coenuHeHuil. 6. CBoiicTBa COEIUHEHUN
kanpnug. /. Xectkocts Boabl. 8. CBoiictBa amromuuus. 9. CBolicTBa COeIUHEHUN
amomunusa. 10. CoiictBa coemuuenuii xpoma. 11. CBoiicTBa MapraHima U €ro
coenuHenuit. 12. M3yuenue munepasnos xkene3a. 13. CroiicTBa xenesa. 14. CoiicTBa
MEJIH, €€ CIUIaBOB U coenHeHui. 15. CBoiicTBa IIMHKA M €r0 COSIMHEHUM.

Tema 5. Cmpoenue sewmecmea. (8 uacos)



ATOMHO-MOJIEKYISIPHOE yUYEHUE. BemecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJSIPHOTO  CTpOoeHus. KadecTBEHHbI M  KOJIMYECTBEHHBIM  COCTaB
BemecTsa. MonsipHass W OTHOCHUTENIBHAS  MOJIEKYJISIpHas MAacChl BEIIECTBA.
MoubHast 0JIs1 © MaccoBast 10JIsl AJIEMEHTA B BEIIECTBE.

Ctpoenne artoma. Hyxmnel. HW3otomel.  Jlebexkt ™accel.  Turmbr
pPaauoaKTUBHOTO pacnaga. TepMosanepHbIi CUHTE3. OTKPBITHE HOBBIX XUMUYECKHUX
AJIEMEHTOB. SepHbIE peakiuu. TUIbl AIEPHBIX PEAKUUN: JEICHUE K CHHTES.
CoBpeMeHHass MoJellb CTpoeHHsT aroma. KopIycKyJisspHO-BOJHOBBIE CBOWCTBA
anektpoHa. IIpencraBienne o kBaHTOBOM MexaHuke. CooTHomeHue nae bpoins.
[Ipunuun HeompeneneHHoctu ['elizeHOepra. [loHsiTHE O BOJHOBOM (PYyHKIUU.
KBanroBble uncna. AtomHas opOutanb. PacmpeneneHue 3NEKTPOHOB IO
JHEPreTUYECKUM YPOBHSIM B COOTBETCTBUU C IIPUHLMIIOM HAaUMEHBIIEH dHEPIUH,
npaBwioM XyHja v npuHuunoMm Ilaynu. OcoOE€HHOCTH CTPOEHUSI YHEPTreTUYECKUX
ypoBHEil  aToMOB  O-37IEMEHTOB.  DICKTPOHHAsh  KOHQUTypamusi  aroma.
Krnaccudukanus XuMUYeCKUX 3JeMEHTOB (S-, P-, d, f-ameMeHThI). DIIeKTpOHHBIC
KOH(Urypauu  TOJIOKUTEIbHBIX W OTPULATENbHBIX HOHOB. (OCHOBHOE W
BO30Y)KJIEHHBIE COCTOSIHMSI aTOMOB. BanieHTHbBIE 3JIEKTPOHBI.

[Tepunoanueckuit 3akoH. @OPMYyIHUpPOBKA 3aKOHA B CBETE CO- BPEMEHHBIX
NPEICTABICHUA O CTPOCHUM  aroMa. MUPOBO33pEHUECKOE W HAy4dHOE
3HaueHue Ilepmommueckoro 3akona J[. WM. Menneneea. Paaumyc aroma.
3aKOHOMEpPHOCTM B HW3MEHEHHM CBOMCTB IPOCTBIX BEIUECTB, BOJOPOJIHBIX
COCUHEHUN, BBICHIMX OKCHJOB U THAPOKCUAOB B II€pUOJAaX U TIPYIIIAX.
DIIEKTPOOTPULIATETLHOCTb.

XHAMHUYECKasi CBA3b. OJIEKTPOHHAS NPUPOJAa XUMHYECKOM CBSI3H. Buael
XUMUYECKOW CBsi3u. KoBalieHTHast CBSI3b M €€ XapaKTCPUCTUKU (PHEPTUsl CBSI3H,
JUTMHA CBSI3W, BAJICHTHBIA yroJi, KPAaTHOCTh CBSI3U, TOJSIPHOCTb, MOJIIPHU3YEMOCTB).
KoBanentHas HenonsipHas W mnojspHas cBsizb. OOMEHHBIH UM JOHOPHO-
aKICTITOPHBIA ~ MEXaHW3Mbl  OOpa30BaHUS KOBAJICHTHOW  TOJSPHOW  CBSI3H.
['eoMeTpust MONEKYIBL. JJunonbHulll MOMEHM C853U, OUNONbHBIL MOMEHM MOJIeK)Ibl.

Honnast cBs3b. Omauuue medxncoy UOHHOU U KOBANEHMHOU c8A3bi0. MeTanandeckas



CBs3b. BopopogHas CBf3p M €€ BIMSHME Ha CBOMCTBA  BEIIECTBA.
MexmouieKyasipHble B3auMOACUCTBUS. [lonsamue o cynpamoneKkyiapHot Xumuu.

ArperatHble COCTOsIHMSL BemiectBa. l'aspl. ['a30BbIe 3aKOHBI. YpaBHEHHE
Knaitnepona—Menpeneena. 3akoH ABorazpo. 3a- KOH 00BbEMHBIX
oTHoIIeHUH. OTHOCHUTENbHAS IUIOTHOCTh ra30B. CpeiHssl MOJIIpHAsl Macca CMECH.

CrtpoeHue TBEpJbIX TeN: KPUCTAUIMYECKHE M aMop(HbIE BellecTBa. THIIbI

KPUCTAJIUIMYECKUX PEIICTOK: aTOMHAsl, MOJICKYJSIpHAas, HOHHAs, METaJuIM4ecKas.
[lonsiTue 00 n»meMeHTapHOM syeiike. Pacuer umcna HMOHOB, COJEp)KAIIUXCS B
aneMeHTapHOM  s4elike. MoHHble pamumycel. OmnpeneleHre METALNTNYECKOTo
paguyca.  3aBUCMMOCTb  (PU3MUECKMX  CBOMCTB  BemIeCTBA  OT  THUNA
KpucTayindeckoi pemietku. [lpuunnHbl MHOTOOOpasusi BemiecTB. COBpEMEHHbBIE
IPEICTABICHUS. O CTPOCHUU TBEPHBIX, KUIAKUX U ra3000pa3HBIX BEIIECTB.
Tema 6. Teopemuueckoe onucanue xumuueckux peaxkyuii. (17 uacoe)
Knaccudukanus XuMUYECKUX peakuid MO0 pPa3IuyHbIM NPU3HAKAM CpPaBHEHUS.
I'omorennble U reTeporeHHble peakiuu. Kiaccudukamuss mo 3HaKy TEIIOBOTO
addekra. OOpaTtumble W HeoOpaTuMmble peakiuu.  Karamutuyeckue U
HEKaTaJIUTUYECKUE peakiuu. Peakiuu ¢ u3MeHeHHWEeM U 0e3 M3MEHEHHs CTEIeHU
OKHCIICHHUS JIEMEHTOB B COECTUHEHUSIX.

DHepreTuKa XuMUYECKUX peakiuid. TenaoBoi 3GHeKT XUMUIECKON peaKilui.
OHIOTEPMUUYECKUE U DK30TEPMHUYECKHE DPEaKIUH. TepMOXMMHUYECKUE ypaBHEHUS.
Temora oOpa3oBanusi BemiecTBa. 3akoH ['ecca W CleACTBHS W3 HEro. DHEPrus
cBs3u. [lowsmue o eHympeHuel 3Hepeuu W dSHTaNbNUU. [loHsATHE 00 SHTpONUH.
Bropoii 3akon TepMmoauHamuku. @Dopmyna bonbimana. OHeprus ['ub6ca wu
KPUTEPUN CaMOTPOU3BOJIBHOCTH XUMUYECKON PEAKIIUU.

OGpaTtumebie peaKkuu. XUMHUYECKOE paBHOBECHE. Koncranra
paBHoBecusa. [lpunuun Jle Illatenbe. PaBHOBECHBIE COCTOSIHHS: YCTOWYHMBOE,
HeyCcToMunBOe, Oe3paznuuHoe. CMeleHne  XUMHYECKOTO  pPaBHOBECHS  TOJ
JNEUCTBUEM Pa3IMYHBIX (DAKTOPOB: KOHIIEHTPAIMU PEareHTOB WM MPOIYKTOB
peakiuu, JaBJieHus, TeMneparypbl. Poilb  cMelleHHsT ~ paBHOBECHS B

TEXHOJOIMYCCKUX IIPOHcCcax.



CKOpPOCTh  XMMHUYECKUX pEaklHil, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(akTOpoB:  MPUPOABI PEArMPYIOMIMX BEUIECTB, KOHILEHTPALUU PEArUPYIOIINX
BEIIECTB, TEMIEPATypbl, HAIUYUA KATAIN3aTOpPA, IUIOIIAAM  IOBEPXHOCTH
pearupyroommnx BemecTB. Peakiium TOMOT€HHbIE U T€TEPOrE€HHbIE. DJIEMEHTapHbIC
peaknuu. MexaHM3M peakiuuu. AKTHBUPOBAHHBIM KOMIUIEKC (IIEPEXOHOE
COCTOSIHME). 3aKOH JCHCTBYIOHIMX Macc. KOHCTaHTa CKOpOCTH pPEaKIuH, ec
Pa3MEPHOCTb. CkopocTh  peakuuu paJMoakTUBHOro  pacmnana. Ilepuop
nonypacmnana. [IpaBmmo Bant-I'odda. [lonstue 006 sHeprum akTHBAIUU U 00
AHEPreTUYecKOM Mpoduie peakiuuu. YpaBHeHue Appenuyca. Karamuzartopsl u
KaTaJln3.

IpakTuueckas padora Ne 9. «CkopoCThb XUMHYECKUX PEAKIIHM.

Xumuyeckoe paBHoBecuey. Tema 7. Xumuueckan mexnonozusn (71 uacoes)

OCHOBHBIE TPUHIHIBI XUMHYECKOW TEXHOJOTHHU. [IpoM3BOACTBO CEpHOM
KHUCJIOThI KOHTAKTHBIM criocoOoM. XumuiMm mnpouecca. Cplppe A IPOU3BOJICTBA
CEpPHOM KHUCJIOTHL. TE€XHOJIOTHYECKas CXema IIPoLecca, IPOLECCHl U allaparhl.

IIpomsBoacTBo ammmaka. XumusM mponecca. OmnpeneseHue ONTHUMAaIbHBIX
YCIIOBUM MPOBEACHUs peakuuu. [IpuHumMn OUpKyIsiqMu W ero peaausanus B
TEXHOJIOTUYECKOUN CXEME.

Merannyprus. UYepHas weramnyprusi. JlomeHHblli mpormecc  (ChIpbe,
YCTPOMCTBO JOMEHHOW TMe4YH, XHMHU3M Ipolriecca). I[IpoM3BOACTBO cCTaid B
KHMCJIOPOJAHOM KOHBEPTEPE U B DJIEKTPOIIEUAX.

Oprannueckuii cuHte3. CHHTE3bl HAa OCHOBE CHHTEe3-raza. [Ipom3BoacTBO
METaHOJIa. DKOJIOTHS U Mpo0ieMa OXpaHbl OKPYKaroUIeH cpeibl. 3eJeHas XUMHUSL.

Tema 8. Xumusn 6 nosceonesnoit ycusnu. (4 uaca)

Xumust numu. JKupbl, O€NKH, yrieBojbl, BUTaMUHbI. [lumieBbie n00aBKH,
ux Kiaaccudukanms. 3amnpelieHHble W pa3pelicHHbIE TNHINEBbIC  JTOOABKH.
JlexapcTtBenHble cpenactBa. Kocmerudeckue u mapgroMmepHbIe CpecTBa.

beitoBas xumus. IloHSTHE O TOBEPXHOCTHO-AaKTUBHBIX  BEIIECTBAX.
Motomue u yuctamue cpencrsa.  OrOenuBaromue — cpenctBa.  [IpaBuia

Oe3omacHoi paboOThl C €AKMMH, TOPHYUMH M TOKCHUYHBIMU BEIIECTBAMH,



CpeacTBaMU OBITOBON XUMUHU.
Tema 9. Xumusn na cnysxcoe oomecmea. (3 uaca)

Kpacku wu mnurmentsl. [lpuHIUOBl OKpamuBaHus TKaHeH. XuUMHS B
ctpoutenbctBe. llement, OeroH. Crekio W Kepamuka. TpaJulMOHHBIE W
COBPEMEHHBIE KepaMuieckrue MaTepuaibl. CBepXmpoBoAsanias Kepamuka. beiToBas
xumus.  OtbOenuBaromme  cpeiAcTBa.  XUMHUA B CEIBCKOM  XO3SIHCTBE.
WNucexktunuabl 1 nectuniuabl. CpencTsa 3alluThl pacTeHUM. PenenieHTsr.

Tema 10. Xumusa ¢ coepemennoii nayxe. (2 uaca) Ocobennocmu co8pemeHHOU
Hayku. IIpogeccus xumuxa.

MeTononoruss Hay4HOro HCCIEAOBaHUsA. MeEToAbsl HAaydyHOTO IIO3HAHUSA B
xumuu. CyObeKkT W 0oObeKT HaydyHoro mno3HaHus. IloctaHoBka mnpobOnembl. COop
uHbpopMalMu U HakoluleHue QakToB. l'Mmoresa U ee HSKCHepUMEHTalIbHas
npoBepka. TeopeTnueckoe OOBSCHEHUE MOJIyYEHHBIX pe3yabTaToB. HAykuusa u
OeAYKIHA. DKCIEpUMEHTAIbHAS MPOBEPKA MOJIYYEHHBIX TEOPETUYECKUX BBIBOJIOB C
LIEJIBI0 PACTIPOCTPAHEHMSI X Ha OoJiee MUPOKUNA Kpyr OOBEKTOB.

XUMHUYECKUI aHalu3, CUHTE3, MOJIETUPOBAHUE XUMHUYECKHUX MPOLECCOB M
ABJICHUM KaK METOJl Hay4HOIo Mo3HaHus. HaHOCTpYyKTYpHI.

HUcTounuku XUMHAYECKOU uHpOpPMALIHIH. ITounck XUMHYECKOU
uHpopManMM MO Ha3BaHUAM, HACHTHU(PUKATOpPAM, CTPYKTYPHBIM (QOpMyIiam.
PaGoTa c 6a3amu 1aHHBIX.

Tunsl pacyeTHbIX 32124

1.HaxoxneHue MoJIEKYISIpHON (opMysbl YrieBOAOpOJa MO €ro IJIOTHOCTH
M MAaccoBOM J0Ji€ 3JEMEHTOB, BXOJAIIMX B €ro COCTaB WIM IO MPOIyKTaM
cropanus.2.PacueTsl MaccoBod 10iM (Macchl) XHMHUYECKOTO COCIMHCHUS B
cmecu.3.Pacuersl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEaKIIHH,
€CITM OJIHO M3 BEILECTB JIaHO B U30bITKE (MMeeT npumecH).4. PacdeTsl MaccoBOM MM
00BbeMHON  J10JH BBIX0OJ1a OpOAYKTa  pEaKIHH OT  TEOPETHYECKU
BO3MOXHOTr0.5.Pacuersl  TemoBoro sddexra peaknuu. 6.Pacuersi 00beMHBIX
OTHOIICHUH Ta30B MPH XUMHUYECKUX peakiusx./.Pacuersi Macchl (00bema,

KOJIM4YCCTBA BGHIGCTBa) IIPOAYKTa pCaknuu, €CJINU OJHO M3 BCHICCTB AAHO B BHJC



pacTBOpa ¢ ONpeeIeHHOM MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA.

Tembl NMPaAKTUYICCKUX paGOT

1.Cxopoctb XUMHUYECKUX peaKInii. XUMHUYECKOE
paBHOBecHE.2. DKCIIEPUMEHTAIILHOE pelieHue 3a1a4 o TeMe
«[l"anorensn».3.OKCIEpUMEHTAIBbHOE pEIICHUE 3a7ad [0 TeMe «XaJbKOreHbI».4.
[Tonyyenne ammuaka W  M3Y4EHHE €ro CBOMCTB. 5.JKCIEPUMEHTAIbHOE
pelieHue 3amad 1Mo Teme «DIEeMEHTBl MOJATPYIIbI a30Ta». 6.9KCIepUMEHTaIbHOE
penieHue 3aaay no teme «MeTaibl rIaBHBIX noArpynm». /.IlodydeHue meaHOTO
Kyrmopoca.8. OKCHepMMEHTAJIbHOE  pelieHue 3a7ad 1mo Teme «MeTabl
nobounsix noarpynm».9. Ilomydenne conum Mopa. 10.M3roroBnenue Mojenei
MoJIeKyJl opraHudeckux BemecTB.ll.Ilomyuenne »STuiieHa W HU3y4EHUE €ro
cBoiictB. 12.Ilomyuyenne OpomdTana. 13.Ilomyuenue amerona. 14.Ilomyuenue
YKCYCHOM kucnoThl. 15.Cunres ATUIALETATA. 16.I'maponu3  kpaxmana.

17 nentudukanus opranndeckux BemecTB. 18. PacrosnaBanue mractMace



