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Ono6peHa UKIIOBOM KOMUCCHEH
€CTECTBEHHBIX JUCIUTUTHH
IIporokosn Ne 1 ot 31.08 2021 r.

CocraBiieHa B COOTBETCTBUM C TpeOOBaHUAMU: (e-

JepaJIbHOTO TOCYJAapCTBEHHOIO 00pa3oBaTeIbHO-
ro CTaHJapTa cpeaHero (MOITHOro) obmero oodpa-
3oBanus (IIpuka3 MunoGpuayku Poccun Ne 413
ot 17.05.2012 r. (c u3MeHeHusIMn)); nucbMoM Jle-
nmapTaMeHTa TOCYAApCTBCHHOH TIOJIMUTUKA U B
chepe moaroToBku padbounx kaapos u IO Mu-
HoOpHayku P® ot 17.03.2015 1. Ne06-259 «Peko-
MEHJIAIUSAME 10 OpTraHW3alMH TOJTYYCHUS Cpel-
Hero o01ero o0pa3oBaHUs B Mperenax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpenHero mpodec-
CHOHAJILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmiero oOpazoBaHus ¢ ydeToM TpeOoBaHui (e-
JepAIbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB, W MOJy4aeMOl NpoQeccuu WIn Clie-
[IAATBHOCTH CPEIHEro MpodecCHOHAIBHOTO 00pa-
30BaHUs; MPUMEPHON TPOrpaMMbl XUMUS

3aM. nupekTopa no yuedHoii padore

Ipencenareinb MHKIOBOH KOMUCCHH Kysbmun A.1O.
Yepussckas O.B.
ABTOp:
Koaombinesa K.B. - npenoxaBatens DPI'BOY BO «AI'TY» OCII «Bonaro-
Kacnuiickuif MoOpckoil  pbIOONIPOMBIIIUIEHHBIA  KOJUICIK»
OI'BOY BO «AI'TY»
PenenseHTsl:
Ilepesep3a H.B. - mnpenoaasarenb PI'BOY BO «AI'TY» OCII «Boaro-

Kacnmiickuii MOpCKOH pPBIOOTPOMBIIIIICHHBINH  KOJUICK)
OI'BOY BO «AI'TY»

Bunorpanosa H.B. - mpenonasatenb KacnuiicKoro MHCTUTYTa MOPCKOrO M ped-
HOT'0 TpaHCHopTa UM. reH-aaM. @.M.Anpakcuna



1. HIOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamMma y4eOHOW JMCHUILTUHBI «XUMUS» TPEIHA3HAUYCHA I M3YYCHUS
XUMHUH B TIPO(eCCHOHANTBHBIX 00pa30BaTENbHBIX OPTaHU3ANMIX, PEATH3YIOIINX 00pa3oBa-
TENbHYIO MPOTrpaMMy cpeaHero oOuiero oOpa3oBaHus B Ipefesiax OCBOCHHUS MPOrpamMMbl
noAroToBku creruanuctoB cpeanero 3sena CIIO (TITICC3 CIIO) na 6a3e 0CHOBHOTO 00-
Iero 00pa30BaHUS MPHU MOATOTOBKE CTICIIHATIUCTOB CPETHETO 3BEHA.

Pabouas nmporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero obiiero 06-
pa3zoBaHus, MPEAbSIBISIEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3YIbTaTaM OCBOCHHUS y4eOHOU
JTUCIUIUTHHBI «XHUMHS», B COOTBETCTBUHU C PEeKOMEHIAIMsIMU IO OpPTaHU3AINH TOTydeHUs
cpemHero ooimero oOpa3oBaHUs B Mpeesiax OCBOCHUS 00pPa30BATEIBHBIX MPOTPaMM CPEJI-
Hero npodeccruoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus ¢ y4eTOM
TpeOoBaHui (enepanbHBIX TOCYAaPCTBEHHBIX O0pa30BaTENbHBIX CTAHJAPTOB M MOJIydae-
MOM TIpOo(eCCUu WM CIEIUATBHOCTH CPEIHEro MpodeCCUOHAEHOTO 00pa3oBaHus (MIMChMO
JlemaptaMeHTa rocy1apCTBEHHOM MOJUTUKH B cpepe moaroroBku padbounx xaapos u 1O
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

CopepxaHue MporpaMMbl « XMUS» HAIIPABIICHO HA IOCTHKEHHUE CISAYIONMUX IeJIei:
dbopMupoBaHHe y 00yUaAIONUXCSI YMEHUS OIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS IS
Ka)KJIOTO YeJI0BeKa;
dbopMupoBaHre y 00y4aromMxcsl LEJIOCTHOTO MPEJCTaBICHHUS O MHpPE M POJIU XUMHUHU B
CO3/IaHUH COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHBI MHUPA; YMEHUSI OOBSCHATH 00BEK-
ThI U MPOIIECCHl OKPYXAIOLIEH ACMCTBUTENBHOCTH: MPUPOIHOM, COIMATBHON, KYIbTYPHO!,
TEXHUUYECKOU CPeJibl, — HMCIOIb3Ys AJIs STOTO XUMUYECKUE 3HAHNUS,
pa3BUTHE y OOYYAIOIIUXCS YMEHUU pa3nnyaTh (DaKThl M OIEHKU, CPABHUBATH OIICHOYHBIC
BBIBOJIBI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OIEHOK U CBSI3b KPUTEPUEB C OINPEACIICHHON CH-
CTEMOM LIeHHOCTeH, (popMynupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;
nproOpeTeHrne 00yJaroMMUICS OTbITa PA3HOOOPA3HOM J1eATEeIbHOCTH, TO3HAHUS U CAMOTIO-
3HAHWS; KIIOYEBBIX HABBIKOB, NMEIOIINX YHHBEPCATHLHOE 3HAYCHHE JIJISI PA3JIMYHBIX BUJIOB
JESTENBHOCTU (HABBIKOB PEIICHUS MPoOsieM, MPUHATHUS PEIICHUI, TOUCKa, aHajIu3a U 00pa-
00TkH MHGOpPMALIUK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA,
0e301macHOro 00palIeHusI ¢ BEIMECTBAMU B TTOBCEIHEBHOM KU3HH).

1.1 OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUIIJIAHBI
«XHUMMUA»

XuMuUsi — 3TO HayKa O BEIECTBAX, UX COCTABE M CTPOCHHH, CBOMCTBAX M MPEBpAIICHU-
X, 3HAUEHUW XUMUYECKUX BEIIECTB, MAaTEPHAJIOB M MPOIIECCOB B MPAKTHUECKOHN JESATENb-
HOCTH YeJI0OBeKa.

Conepxanue o0meo0pa3oBaTeabHON y4eOHOW AUCHUIUIMHBI «XUMUs HANpaBiIeHO Ha
yCBOEHHE 00yUaIOMIMMHCS OCHOBHBIX MOHITHIA, 3aKOHOB ¥ TEOPHII XUMHUH; OBJIAJICHUE YMe-
HUSMH HaOJII01aTh XUMHUYECKUE SBIICHUS, TIPOBOUTh XUMUYCCKUI IKCTICPUMEHT, TIPOU3BO-
JIUTh pacdeThl HA OCHOBE XMMHUYECKHX (HOpPMYJ BEIIECTB U YPAaBHEHUH XUMHUYECKHX PEak-
105048

B mporiecce n3ydeHuss XuMuH y 00yJaroIuXCsl pa3BUBAOTCS TO3HABATEIIbHBIC HHTEPECHI
Y WHTEIUICKTYaIbHBIE CIIOCOOHOCTH, TIOTPEOHOCTH B CAMOCTOSATEIIBHOM MTPHOOPETEHHSI 3HA-
HUI TI0 XUMHUH B COOTBETCTBUH C BO3HUKAIOLIUMHU >KU3HEHHBIMH MPOOIeMaMu, BOCITUTHIBA-
eTcsi OepeKHOE OTHOIIEHUS K MPUPOJIE, TOHUMAaHUE 3I0POBOTO 00pasa >KU3HH, HEOOXO/IH-
MOCTH TIPEAYNPEKICHHS SIBICHUH, HAHOCSIIUX BPEJI 3/I0POBBIO U OKpYyKaromiei cpeae. OHu



OCBaMBAIOT MPHUEMBbI IPaMOTHOTO, O€30MACHOT0 MCMOJIb30BAaHUSA XUMHUYECKHX BEIIECTB U
MaTEepUaIoB, MPUMEHSEMbIX B OBITY, CEIbCKOM XO35HMCTBE U Ha MPOU3BOJICTBE.

B nmpouecce n3ydeHns XUMUU TEOPETUUYECKUE CBEICHUS JOIMOJHSIIOTCS JIEMOHCTpALHSI-
MU, Ja0OPAaTOPHBIMHU OMBITAMH M MPAKTUUYECKUMU 3aHATUSIMU. 3HAUUTEIHHOE MECTO OTBO-
JUTCSl XUMUYECKOMY SKcriepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTh (hOpMUPOBaTh y 0Oy4a-
IOLUXCSl CTelHalbHbIe MpPeIMETHbIE YMEHUs: paboTaTh C BEIECTBAMHU, BBINOJHATH IMPO-
CTBhIC XMMHYECKHE OMBITHI, YYUTh 0€30MMaCHOMY U AKOJIOTHYECKH IPAMOTHOMY OOpaIeHUIO
C BelIeCTBaMH, MaTepUalaMH U MpoLieccaMu B OBITY M Ha IPOU3BOJICTBE.

TeopeTnueckue 3aHATUS POBOJATCA B BUE Oece/bl, 1eJT0BOM UTPhI, PELICHUS! CUTYyalIH-
OHHBIX 33]1a4.

JlaGopaTopHO-IIpaKTUYECKUE 3aHATUS MPOBOJSATCA B BUJE MOCTAHOBKH IKCIIEPUMEHTA,
MOATBEPKJICHHUS] TEOPETUUECKUX OCHOB, BBIMOJHEHUI0 XMMUYECKUX MPEBPAILICHHUI 1O pac-
MO3HABAHUIO BAXKHEHIINX HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB.

B paboueii mporpamMme TUCIUIUIMHBI MPEAYCMOTPEHA BHEAYAUTOPHAS CAMOCTOSTEIIbHAS
pabora oOyyaromuxcsi U ykazaHa e€ TeMaTuKa. B 4acTHOCTH, MPUMEHSIOTCA Takue BUIbI
CaMOCTOSTEIbHON paboThl OOyUaIOIIUXCs, KaK HamucaHue pedepaToB, COCTABICHUE TECTOB,
BBITIOJIHEHUE YIIPAXKHEHUM, H3TOTOBJIEHUE MOJEIEN BELIECTB, COCTABIECHUE CPABHUTENBHBIX
¥ 00001maronmx TadmuiI.

MeXaucuuIIMHAPHBIE CBS3H MTPOCIICKUBAIOTCS € NUCUMIUIMHAMU buonorus, Dkomnorus,
Uctopus, Maremaruka, JIuteparypa, @usuka.

1.2 MECTO YYEFHOM JUCIHUILIVHBI B YYEBHOM ILIAHE
VYyeOHas qucHUIUIMHA «XUMHUS» BXOJAUT B 00111€00pa30BaTENbHYIO MOATOTOBKY Kak
npoduIbHAs AUCIUTUTHHA.
[TocnenoBaTebHOCTh U3YUEHHS TEM ITPOrPAMMBbl PACKPBIBAETCSI B TEMATHUECKOM ILIAHE.
[To xaxmoil yueOHOW Teme NmpUBOAATCS 000OLIEHHBIE TPeOOBaHMS K JIMYHOCTHBIM, METa-
IPEIMETHBIM U IIPEAMETHBIM PE3YJIHTATAM.

1.3 PE3YJBbTATHI OCBOEHUSI YYEBHOM JUCHUIIJINHBI

OcBoeHue cojepKaHusi y4eOHOW AUCHUIUIMHBI «XUMHs», 00€CIeUnBACT JTOCTUKEHUE
00y4arolMMHKCS CIEAYIOIMNX Pe3yabTATOB:

o JIUYHOCHHBIX:
YyBCTBO TOPJAOCTH M YBAXXEHHUS K UCTOPUU U JIOCTUKEHHUSM OTEUYECTBEHHOM XMMHYECKOM
HayKU; XUMUYECKH T'PAMOTHOE MOBEACHUE B MPOPECCUOHATBLHON JEATEIbHOCTU U B OBITY
Mpu OOpaIIeHUU ¢ XUMUYECKUMH BEIIECTBAMH, MaTepHAIaMH U MPOLIECCAMMU;
TOTOBHOCTh K MPOJOJIKEHUIO OOpa30BaHMs M TOBBINIEHUS KBadu(HUKalUU B HU30paHHOU
po(ecCHOHANBHON ACATEIIBHOCTH M OOBEKTUBHOE OCO3HAHUE PO XUMUYECKUX KOMIIE-
TEHIIUH B TOM;
YMEHHME HCMOJIb30BaTh JIOCTHKEHUS COBPEMEHHOM XHWMHYECKOW HAYKM W XHUMHUYECKUX
TEXHOJIOTHH JJIS TOBBINIEHUS COOCTBEHHOI'O0 MHTEIJIEKTYaJbHOTO Pa3BUTHS B BBHIOPAHHOM
pohecCHOHANBHOMN IS TEIIBHOCTH;

s MemanpeomemHulx:
MCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MO3HABATEIILHOM JESATEIBHOCTH U OCHOBHBIX MHTEIICK-
TyaJIbHBIX OTepanuii (IOCTaHOBKH 3a/1a4¥, (HOPMYITUPOBAHUS THUIOTE3, aHAIN3a ¥ CUHTE3a,
cpaBHEHHUsI, 0000IIEHUs, CUCTEMATU3alliH, BBISIBICHUSI MPUUYMHHO-CIEJACTBEHHBIX CBSI3EH,
MOMCKa aHAJIOTOB, (OPMYJIHUPOBAHUS BBIBOJOB) ISl PEIICHUS MMOCTABICHHOW 3a7a4d, MPHU-
MEHEHHE OCHOBHBIX METOJOB MO3HAHUA (HAOIOICHUsI, HAYYHOTO JKCTIIEPUMEHTA) JJIs U3Y-
YEHUsl PA3JIMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U IMPOIECCOB, C KOTOPHIMU BO3HHUKAET



HEOOXOIMMOCTh CTAJIKMBATHCS B IpodheccnoHaNbHOU cdepe;

UCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB ISl MOJYYEHHS] XUMHUYECKOW HH(pOpMaIu, yme-
HUE OIICHUTHh €€ JOCTOBEPHOCTH JJIsl JIOCTHXKEHUS XOPOIIMX PEe3YyJIbTaTOB B MPOQECCHO-
HAJIBHOU cdepe;

* npeOMemHubIX:

c(OpMUPOBAHHOCTh MPEACTABIEHUH O MECTE€ XMMHUU B COBPEMEHHON HAay4YHOW KapTHUHE
MUpa; IOHUMaHUEe POJIU XUMHUU B (POPMUPOBAHUH KPYTro3opa v (PyHKIIMOHATLHOW IPamMoT-
HOCTH 4Y€JIOBEKA JJIsl PEIECHUs PAaKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMU MOHATUSIMHU, TEOPHUSIMHU, 3aKOHAMU U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE IMOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;
BJIQJICHUE OCHOBHBIMU METOJaMU HAyYHOTO MO3HAHMUsI, UCTIOJb3YEMbIMU B XUMUU: HAOIIO-
JICHUEM, OINMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00paldaThiBaTh, OOBSICHSTH pe-
3yJbTaThl IPOBEJICHHBIX OIBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTH M CIOCOOHOCTH MPUMEHSITh
METO/IbI TIO3HAHUS TP PEIICHUH MPAKTUYECKUX 3a/1a4;

c(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHbIE OLEHKHU U MPOU3BOAUTH PacdeThl MO
XUMHUYECKUM (POpMYJIaM U YpPaBHEHUSIM;

BJIQJICHHE MTPaBUJIAMH TEXHUKHA 0€30MaCHOCTH P MCTIOIb30BAHUN XUMHYECKHIX BEIECTB;
c(hOpMHUPOBAHHOCTh COOCTBEHHOU IMO3UIIMH 110 OTHOIICHHIO K XUMHYECKOW WH(POpPMAIIHUH,
MOJIy4a€MOM U3 Pa3HbIX UCTOUHHUKOB.

PaGouas mporpamma paccuntana Ha 234 yaca, B TOM 4ucie 28 4acoB J1abopaTOpHBIX padboT
u 18 yacoB mpakTHyecKux 3aHATHI. B Xole u3ydeHus NUCUUIUIMHBI IPOrpamMMoil mpemy-
CMOTpEHBI 4 KOHTPOJIbHBIE PAOOTHI.

[TpomexyTouHoi popmoil arTecTavu ABISETCS 3K3aMEH B KOHIIE B KOHIIE BTOPOTO ce-
MecTpa.



2. TEMATUYECKHUM ILIAH

Makc. Kou1-Bo ayauTopHBIX Camocrosi-
y4eOHast 4acoB NpU 04YHOU (popme TeJbHAs
HanmeHoBaHue pa3iesioB U TeM HArpy3Ka 00y4eHus pa6ora
CTYEeHTa, | BCEro Ja0. NMPaKT. | CTYAEHTA,

yac. pao. 3aH. yac.
BBenenue 3 2 - - 1/1*
Paznen 1. Opranuyeckasi Xumus 122 90 22 6 32
Tema 1.1. Ilpenver opraHudeckoit
xuMuM. Teopus CTpOEHHs] OpraHuye- 6 4 - - 2/1*
CKHMX COCIMHEHUN
Tema 1.2. IlpenensHbie yriaeBoaopo- 9 6 - 2 3
JTBI
Tema 1.3. DTUIEHOBBIE U TUEHOBBIE 9 8 - - 1
YTJIEBOJIOPO/IbI
Tema 1.4. AICTUIICHOBBIE YIJIEBO- 9 6 2 - 3
JIOPOJIbI
Tema 1.5. Apomaruueckue yrieBo- 6 4 2 - 2
JIOPOJIbI
Tema 1.6. IlpupogHbie UCTOYHUKH 3 2 - - 1
YTJIEBOJIOPOJIOB
Tema 1.7. 'mapoxcuiibHbIE COEAMHE- 19 14 4 - 5
HUS
Tema 1.8. Anpaeruanbl 1 KETOHBI 8 6 2 - 2
Tema 1.9. KapOGoHOBBIE KHUCIOTHI U 14 6 2 2 4
YX TIPOU3BOJIHBIE
KonTpoabHasi padora Ne 1 2 2 - - -
Tema 1.10. Yrnesoasl 8 6 2 - 2/2%*
Tema 1.11. AMUHBI, aMUHOKHCJIOTHI, 23 18 6 2 5
Oenku
Tema 1.12. A3ortconepaiiue rere- 3 2 - - 1
pouukiInyeckue coenuHenus. Hykie-
WHOBBIC KHUCJIOTHI
Tema 1.13. buonorndecku akTUBHBIC 4 4 2 - -
COECJIMHECHHUS
Paznen 2. O0mass u HeopraHude- 86 59 6 12 30
cKasi XuUMHUs
Tema 2.1. Xumus — HayKa O Belle- 2 1 - - 1
CTBax
Koutpoabnas padora Ne 2 1 1 - - -
Tema 2.2. CtpoeHue aToma 3 2 - - 1
Tema 2.3. Ilepuoguueckuil 3akoH U
Ilepronnueckasi cucrema XMuMHYECKUX 6 4 - 2 2
anemenToB . 1. Menneneera




Tema 2.4. CtpoeHue BelecTBa 3 2 - - 1
Tema 2.5. [Tonumepsl 3 2 - - 1
Tema 2.6. JlucriepcHble CUCTEMBI 3 2 - - 1
Tema 2.7. Xumnueckue peakiu 11 7 2 - 3
KonTpoabHasi padora Ne 3 1 1 - - -
Tema 2.8. PacTBOpBI 18 12 - 4 6
Tema 2.9. OxucnIuTeabHO-

BOCCTAHOBHUTEJIbHBIE PEAKIMHU. JEK- 6 4 - 2 2
TPOXUMHYECKUE MPOIECCHI

Tema 2.10. Knaccudukarus BemecTs. 9 6 - 2 3
IIpocTele BemecTa

Tema 2.11. OcHOBHbBIE KJIaCChl HEOP-

TaHUYECKUX W OPraHUYECKUX COEH- 9 6 2 - 3
HEHUM

Tema 2.12. XuMust 2JIEMEHTOB 9 7 - 4 2
KoutpoJabnas padora Ne 4 1 1 - - -
Tema 2.13. Xumus B Xu3HH 0O0IIe- 3 2 - -

CTBa

KoncyabTanumu 12

MakcumaJjibHasi Harpy3Ka 234 156 28 18 66




3. COAEPXAHUE YYEBHOM JUCHUITJINHBbI
BBeaenue

Hayunbie MeToabpl MO3HAHUS BEHIECTB M XMMHUUYECKUX sABJIeHUI. Ponb skcriepuMenTta u
TEOpUU B XUMHUU. 3HaueHUEe XUMHH npu ocBoeHuu npodeccuit CIIO u cneumanbHOCTEN
CIIO ecrecTBeHHO-HAYYHOTO MPOQUIISI MPOPECCUOHATEHOTO 00pPa30BaHUSI.
Camocmoamenvnasn paboma
HanucaHue scce «3Hauenue Xumuu 8 moeti npogeccuuy, UHOUBUOYALIbHBIL NPOEKM.

Pa3nea 1. Opranuyeckasi XumMus

Tema 1.1. Ilpeomem opzanuueckoii xumuu.Teopus cmpoenus opzanuueckux coeoume-
Huu.

IIpenmer opranmveckoii xumuu. [ToHsTHE 00 OpraHMYECKOM BEIECTBE M OpraHuye-
ckoi xumuu. KpaTkuii ouepk MCTOpPUM pa3BUTUSA OpPraHUYECKOW XUMUU. Burtamusm u ero
kpyueHue. OcoOeHHOCTH CTPOEHMsI OpraHudeckux coenuHeHuid. Kpyroeopor yriepona B
IIPUPOJIE.

Teopust crpoenus oprannyeckux coenunennii A. M. byrtiaeposa. [Ipeanocsuiku co-
31aHUS Teopuu cTpoeHus. OCHOBHbBIE MOJIOKEHUs1 Teopun crpoeHuss A.M.bytieposa. Xu-
MHUYECKOE CTPOEHHUE U CBOMCTBA oprannyeckux BemiecTB. [lonstue 06 nzomepuun. Criocoobt
0TOOpa)keHus1 CTPOEHHsI MOJEeKybl (hopmyibl, Moaenu). 3Hauenue teopun A. M. Bytie-
pOBa Uil pa3BUTHSI OPraHUYECKONM XUMUU U XUMUYECKUX ITPOTHO30B.

CrtpoeHue aToma yriaepoja. DIeKTpoHHOe 00Jlako U opOuTaib, B- U p-OpOUTAIH. DJIEK-
TPOHHBIE U DJEKTPOHHO-Tpaduueckue GopMyJbl aToMa yriepojia B OCHOBHOM H BO30YXK-
JICHHOM COCTOsIHUSIX. KOoBaleHTHas XUMHUYeCKas CBS3b U €€ KIACCH(HUKAIMS MO CIIOCO0y
nepekpoiBanus opourtaneii (O- u n-cs3u). [loHATHE THOpHUAM3AIIUK. Pa3TuYHbIC THITBI TH-
Opuausanuu U GopMa aTOMHBIX OpOWTaed, B3aMMHOE OTTAJIKUBaHWE THOPUIIHBIX OpOH-
TaJed U UX PaCIOIOKEHHUE B IPOCTPAHCTBE B COOTBETCTBUM ¢ MUHUMYMOM dHepruu. ['eo-
METpUsI MOJIEKYJI BEIECTB, OOpa30BaHHBIX aTOMAMH YIJIEpOJa B Pa3IMYHBIX COCTOSHHSX
rUOpUIA3aIUH.

Knaccudpukanusa opranmyeckux coeauneHuii. Knaccudukanus opraHUYecKuX Be-
IECTB B 3aBUCHMOCTH OT CTPOEHUS yriiepoaHou nenu. [lonsarre GyHKIMOHAIBHOMN TPYIIIBL.
Knaccudukanus opraHnyeckux BEMIECTB 10 TUIY (PYHKIIMOHATBHON TPYIIIIBI.

OCHOBbI HOMEHKJIATYPbI OPraHUYeCKUX BellecTB. TpuBHaibHbIC Ha3BaHuA. Panno-
HaJbHAs HOMEHKJaTypa kak mnpenmectBeHHunia HomeHkinatypsl IUPAC. Homenknatypa
IUPAC: npunuunsl 00pa3oBaHMsI Ha3BaHWM, CTAPIIMHCTBO (PYHKIIMOHAJIBHBIX TPYIII, UX
o0o3HauyeHue B npedukcax u cyppukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Tunbel XUMHYECKHUX CBsi3ell B OPraHMYeCKUX COeIMHEHHUAX M CI0COo0bI UX pa3pbiBa.
Knaccudukanmst KOBaJIGHTHBIX CBSI3€H IO 3JIEKTPOOTPUIATEILHOCTH CBS3aHHBIX aTOMOB,
croco0y mnepekpbrIBaHusl opOUTaieil, KpaTHOCTH, MeXxaHu3My oOpa3zoBaHus. CBsi3b IPUPOJIbI
XUMHUYECKOW CBSI3M C THIIOM KpPUCTAJUIMYECKOW PEIIETKH BEIIecTBa U €ro (PU3nYecKuMu
cBolcTBamMu. Pa3pblB XMMHUYECKON CBSI3M Kak Ipoliecc, oOpaTHbIN ee oOpa3oBanuio. ['o-
MOJIMTUYECKUN U TeTEPOIUTHUECKHUIM pa3pbIBbI CBA3EH, UX COMOCTaBIeHHE C OOMEHHBIM U
JIOHOPHO-AKILIETITOPHBIM MeXaHW3MaMu MX oOpa3oBaHus. [loHATHE cBOOOAHOrO paaukana,
HYKJICOPHIEHON U 3NEKTPO(OUIBHON YaCTHIIBI.

Kunaccndukanusa peakuuii B opranudeckoil xumuu. [lonsatue o tunax u mexanusmax
peakuuii B oprannueckoil xumuu. CyocTpar u pearent. Kinmaccudukanus peakiuii no u3me-



HEHUIO B CTPYKTYype cyOcTpara (MpucoeauHEeH e, OTIIEIUICHHE, 3aMeIeHNe, N30Mepr3aIus)
U TUIy peareHTta (paaukaibHble, HyKiIeo(puIbHbIe, NeKTpoduibHbIe). Peakiuu npucoenu-
HeHus (A, Ag), snumunupoBanus (E), 3amemenus ~, Sy, Sg), u3omepuzauuu. PaznoBumu-
HOCTHU PEaKIMi KaKJIO0r0 THMNA: THAPUPOBAHUE U AETUAPUPOBAHUE, TAJOTCHUPOBAHUE U JE-
raJIOreHUPOBaHUE, TUApaTalus U Jeruaparainus, rTupo- raJJoreHNPpOBaHUE U IETUAPOTraio-
TeHUpPOBAHUE, MOJMMEpU3alis U MOJUKOHJEHcalus, neperpynnupoBka. OcoOeHHOCTH
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B OPraHMUECKON XUMHUHU.

CoBpeMeHHBbIE MPEICTABJICHUSI 0 XUMHYECKOM CTPOEHHN OPraHMYeCKHUX BellecTB.
OcHOBHbIE HampaBiieHUsI pa3BUTUs Teopuu crpoeHus: A.M.byrnepoBa. M3omepus opra-
HUYECKHUX BELIECTB U €€ BUAbl. CTPYKTypHAsi U30MEPHUS: MEXKKIIACCOBasA, YTIEPOJTHOTO CKe-
JeTa, TOJIOKEeHNU KPaTHOU CBsI3U M (pyHKIMOHAIBHOU Tpymnmbl. [IpocTpaHcTBeHHAs n30Me-
pusi: reoMeTpuyeckas u ontuuyeckas. [lonsaTue acummMerpuyeckoro neHTpa. buomornueckoe
3HAYEHHUE ONTHUYECKOW n3oMepuu. B3anMHOE BIMSAHNE aTOMOB B MOJIEKYJIAX OPraHUYECKHUX
BEIIECTB. DJIEKTPOHHBIE d(DPEKTHI ATOMOB M ATOMHBIX TPYII B OPTAHMUYECKUX MOJIEKYJIax.
NuaykunoHHbIH 3¢ (HEKT, MOJOKUTEIbHBIM U OTPUIIATEIbHBIN, €ro ocobeHHOCTH. Me3o-
MepHBIHN 3P hekT (3P heKT conpsKkeHus ), ero 0COOEHHOCTH.

Hemoncmpayuu

Mopenu monexkyn CHy, C,Hy, C,H,, C¢Hy, CH;0H — mapoctepxHeBble 1 00bEMHBIE.
Mogenu oTTankuBaHus TUOPUIHBIX OpOUTANIEH ¢ TOMOUIBIO BO3YIIHBIX 1IAPOB.

B3anmopeiicTBue HaTtpus C 3TaHOJIOM M OTCYTCTBHE B3aUMOJECHCTBHS C JAUITHIIOBBIM
aupom.

Tema 1.2. IIpedenvuvie y2neeo00poobt.

T'omonoruyeckuii psaja ajakanoB. [lonstue o0 yriaeBogoponax. OcoOeHHOCTH CTPOCHHS
IpeleabHbIX YIJIEBOJOPOAOB. AJIKaHbl KaK NPEICTAaBUTENM IMPEAEIbHBIX YIIEBOI0PO-
JOB.DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl METaHA U APYTHX AJKaHOB.
['omonoruueckuil psaa u uzomepus napapuHo. HopmasibHOe U pa3BeTBIEHHOE CTPOEHUE
yrieponHon uenu. HomeHkiarypa aJkaHOB M QJIKWIbHBIX 3amecturened. dusmueckue
CBOICTBA AJIKAHOB. AJIKaHbI B IIPUPOJIE.

XumMnuyeckue cBOMCTBa ajikaHOB. Peakiuu Si-tuma: ranorenupoBanue (padotsr H.H.
CemeHoBa), HuTpoBanue 1o KonosanoBy. MexaHusm peakuuu xJIOpUpOBaHUs aJKaHOB. Pe-
aKLMU JETUAPUPOBAHUS, TOPEHUS, KATAIUTUYECKOTO OKHUCIEHUS allkaHOB. KpekuHr anka-
HOB, Pa3JINYHbIEC BU/blI KPEKUHIa, IPUMEHEHUE B IPOMBIIUIEHHOCTH. [IMponns n kouBepcus
MeTaHa, U30MEpU3aLHs AJIKAHOB.

IIpumeHnenue u cnocoObl MoaydYeHHus ajkaHoB. O0sacTu NpUuMeHeHus ankaHoB. [Ipo-
MBILUIEHHBIE CIIOCOOBI MOJIYYEHHs aJKaHOB: MOJYYEHHE U3 NMPUPOAHBIX HUCTOYHHKOB, Kpe-
KUHT MapauHOB, [10JIy4€HUE CUHTETUYEeCKOro OeH3nHa, razudukanus yris, rTuiIpupoBaHue
ankaHoB. JlabopaTopHbIe CIIOCOOBI MOJTYyYEHUsT aKaHOB: CHHTE3 Bropia, nexkap- OOKCHIN-
poBaHMe, THIPOJIN3 KapOua aTFOMUHHMSL.

Hukaoankanbl. ['oMonoruueckuil psj U HOMEHKJIATypa LMKIOAJIKAHOB, UX OOmIast
dopmyna. [TonsTre 0 Hanps KEeHUH LUKIA. MI30Mepus [UKI0aIKaHOB: MEXKIaccoBas, yrie-
pPOIHOTO cKenera, reomerpuueckas. [lomyuenne n usmueckue CBOWCTBA IUKIOATKAHOB.
XuMHYeckue cBOMCTBa LuKIoankaHOB. Crenndurka CBOMCTB LIMKIOAIKAHOB C MajbIM pa3-
MEPOM LMKJIA. Peakiny NpucoeIMHEHUs U paIuKaIbHOTO 3aMELICHUS.

Ilpaxkmuueckoe 3anamue 1
BeimonHenne ynpakHEHHIH Ha COCTaBIICHHWE CTPYKTYPHBIX (pOpMysT M30MEpOB M Ha3BaHUH
10 CUCTEMATHUYECKON (MEXAyHApOIHOW) HOMEHKIJIAType BELIECTB.



Hemoncmpayuu
Monenu MoJneKys MeTaHa, APYTUX alKaHOB, PA3MTUYHBIX KOHPOpMAIU ITUKIOTEKCaHa.
['openue MeTana B ycloBUsIX U30BITKA U HEJOCTATKA KUCIOPO/IA.
OTtHomieHne MeTaHa K OpOMHOI BOJIE U pacTBOPY MEpMaHTraHaTa Kaus.

Tema 1.3. dmunenosvie u ouenoswie y21e6000poowvl.

I'omosoruyecknii psig aJIKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIe-
KyJbl 3TUJIEHA U ankeHOB. ['omonoruueckuit psa u obmas ¢popmyna ankeHoB. M3omepus
STUJIEHOBBIX YIJIEBOJAOPOAOB: MEKKIACCOBAs, YIJIEPOJHOTO CKEJETa, MOJOKEHUSI KpaTHOU
CBsi3M, TeoMerpuueckasi. (OCOOCHHOCTH HOMEHKIATYpPhl ATHIICHOBBIX YTJIEBOJOPOJIOB,
Ha3BaHUs BaXKHENIINX paguKaioB. OU3ndecKue CBOMCTBA AIKEHOB.

dusnyeckne U XUMHUYECKHE CBOMCTBA AJIKEHOB. DJIEKTPODUIBHBIN XapakTep peak-
LM{A, CKJIOHHOCTh K pEaKUUsM IPUCOECIUHEHUS, OKHUCIEHHMs, nonumepusauuu. lIpaBuio
MapKkOBHUKOBA U €ro 3JIEKTPOHHOE 000CHOBaHUE. Peakiuu rajoreHupoBaHusi, THIPOTalo-
Tr€HUPOBAHUS, TUAPATALINH, TUApUpOoBaHusA. Mexanu3M Ag-peakuunii. [loHstue o peakuusx
noJIMMepHU3alun. ['opeHne aakeHoB. Peakiuu OKHUCIIEHHS] B MATKHUX U JKECTKUX YCIIOBHSIX.
Peakmus Barnepa u ee 3HaueHue 115t OOHAPYKEHUSI HETIPEACIBHBIX YIIEBOIOPOIOB, TIOTY-
YEHUS TJIUKOJIEH.

IIpuMeHeHne U coOcoObI MOJIy4YeHHs AJKeHOB. Vcnosib30BaHNE BBICOKON PEaKIMOH-
HOM CITOCOOHOCTH aJIKEHOB B XUMUYECKOM MPOMBILUIEHHOCTH. [I[puMeHeHne STuineHa u mpo-
nwieHa. [[poMbInIeHHBIe CTIOCOOBI MOTYYeHUS alTKeHOB. Peakiuu neruapupoBanus U Kpe-
KHUHTa aJikeHOB. JlabopaTopHbie CrIOCOOBI MOJIYUEHHSI ATTKEHOB.

Aaxkaauenbl. [loHstue u kinaccuuKaius JUEHOBBIX YIJIEBOJOPOAOB MO B3aUMHOMY
PaCTIONIOKEHUI0 KPATHBIX CBsi3eld B Mosiekysie. OCOOEHHOCTH 3JEKTPOHHOTO W MPOCTPaH-
CTBEHHOI'O CTPOCHHUS COIPSKEHHBIX NHEHOB. [loHATHE O m-35IeKTpOoHHOM cucTteMe. Homen-
KJaTypa AMEHOBBIX YIJIEBOJOpPOA0B. OCOOEHHOCTH XHMMHUYECKHUX CBOMCTB COMPSIKEHHBIX
JIMEHOB KaK CJEACTBUE MX JJIEKTPOHHOro ctpoenus. Peakuun 1,4-npucoenuuenus. [lonu-
Mepu3anuss  aueHoB. CrocoObl  MONMy4YeHUsT JIMEHOBBIX  YIJIEBOJOPOJIOB:  pabOTHI
C.B.JIebenena, neruipupoBaHue aaKaHOB.

OcHoOBHbIE OHATHS XUMHH BbBICOKOMOJIEKYJISIPHBIX COeUHEHNI (HA MpUMepe Nnpo-
AYKTOB MOJHUMEPHU3ALUHM AJTKEHOB, AJKAJHEHOB M HUX TaJOreHNPOU3BOAHBIX). MoHO-
Mep, MOJUMEp, peaklus MOJUMEpU3aluu, CTENEHb MOJIUMEPU3AINU, CTPYKTYPHOE 3BEHO.
Tunel MONIMMEPHBIX LIETIECH: JTMHEHHbIE, pa3BETBICHHbIE, cluuThie. [loHATHE O cTepeopery-
JsApHBIX nonumepax. [loamumepsl TepMoIrIacTUUHbIE U TEpMOpEaKkTUBHBIE. [IpencraBienue o
rmacTMaccax u anacroMmepax. [1oau3THiIeH BICOKOTO M HU3KOIO JAaBJIEHUS, €r0 CBOMCTBA U
npumenenue. Karanuzaropsl Lurnepa — Harra. [lonunponunien, ero npuMeHeHUe U CBOM-
ctBa. [amorenconepskame mnoiauMmepsl: TedyioH, nonuBUHMIXIOpUA. Kaydyku HaTy-
pasibHBIN U cuHTeTHdeckue. Conomumeps! (OyTaAMEHCTUPOIBHBIN KaydyK). Bynkanu3zamus
KaydyKa, pe3uHa 1 S00HUT.

Jemoncmpayuu

Mopenu MOJEeKyd CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB M alIKaJHe-
HOB.

Komneknus «Kayuyk u pe3unay.

Tema 1.4. Ayemunenosvie y21e6000poout.
I'omosornyecknii psii aIKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AlIETH-
JieHa U IpYruX ajJkuHOB. ['oMonornueckuii psa u obmas Gopmyna ankuHoB. Homenkiatypa



ALETWICHOBBIX YIJIEBOAOPOAOB. M30omepus MekkiaccoBas, yIrJIEpOJHOIO CKENETa, I10J0-
JKEHUS KPaTHOU CBA3H.

XHMHYeCKHe CBOICTBA M NMpPUMeHeHHe aJKMHOB. OCOOCHHOCTH peakiuil mpucoeau-
HEHHUs 110 TPOWHOU yriiepoa-yriiepoaHou cBsszu. Peakuus Kydeposa. [Ipasriio MapkoBHu-
KOBa MPUMEHMUTENBHO K aneTuieHam. [1o1BHKHOCTE aTOMa BO10po/ia (KUCIOTHBIE CBOMCTBA
ankuHoB). OkucieHue ankuHoB. Peaxius 3enuHckoro. I[IpuMeHeHue aleTuiaeHoOBBIX yriie-
BofopoaoB. [lonmuBuHunanerar.

IMoanyuenue ankuHoB. [lonydyeHue aneTuwieHa NUPOIU30M METaHA M KapOUJHBIM METO-
JIOM.

Jlabopamopnasa paboma Ne 1
[Tony4yeHnue 1 u3ydeHne CBOMCTB HEMPEAEIbHBIX YTIIEBOAOPOI0B (aJIKEHbI, AIKHHBI).

Hemoncmpayuu
Mopenu MOJeKyJbl alleTUIeHa U IPYTUX aJKUHOB.

Tema 1.5. Apomamuueckue yz2neeo00poowi.

I'omostornyeckunii psa apeHoB. beH3om kak mpexncraBuTenb apeHoOB. PazButue mpen-
cTaBlieHUull 0 cTpoeHuHn OeH3ona. COBpeMEHHbIE NPEJCTAaBICHUS 00 AJIEKTPOHHOM U IPO-
CTPAaHCTBEHHOM cTpoeHuH OeHszona. OOpa3zoBaHMe apoMaTH4yecKoW M-cuctemsl. ['omosorn
OeH3oma, X HOMEHKJIarypa, oOmas ¢opmyna. Homenkmarypa uis Iu3aMenIeHHBIX MPO-
U3BOJIHBIX O€H30/1a: opmo-, mema-, Tapa-pacloioxeHue 3amecturenei. duznueckue
CBOICTBA ApEHOB.

Xumuuyeckue cBoiicTBa apeHoB. [IpumMepsl peakuuii 37eKTPOGUIBHOTO 3aMEIICHHUS:
raJlOTeHUPOBaHMs, alKuIupoBaHus (katanuzaropel Opuaens — Kpadrea), HUTpOBaHMS,
cyiabpupoBaHus. Peaknuu ruapupoBaHusi U NpHUCOEAMHEHUs XJjopa K OeH3ony. OcobeH-
HOCTH XMMHYECKHUX CBOWCTB rOMOJIOIOB OeH30ja. B3auMHOe BIusHUE aTOMOB Ha IpUMepe
rOMOJIOTOB apeHoB. OpHeHTaIUs B PeaKIUAX dIEKTPOPUIBHOTO 3aMenienns. OpueHTanTs |
u Il pona.

IIpumenenue u moy4eHue apeHoB. [IpuposHbIE UICTOYHUKHA apOMATHYECKHUX YTJIEBO-
JOpoA0B. ApoMaTH3aliysl aJIKaHOB U IIUKIIOATKAHOB. AJIKIJIMPOBAHUE OCH30I1a.

Jlabopamopnas paboma Ne 2
N3ydeHue CBOMCTB apOMAaTUYECKUX YTIIEBOJIOPOIOB

Hemoncmpayuu

[TapocTepkHEBBIE 1 0OBEMHBIE MOJIETH MOJIEKYJI O€H30JIa U €r0 TOMOJIOTOB.

[Tonydyenue u paccioeHue 3MynbcUH OeH3oia ¢ Bojgoi. OTHOUIeHHe OeH301a K OpOMHOM
BOJIE M pacTBOPY NIEpMaHIraHaTa KaJus.

Tema 1.6. IIpupoonvie ucmounuku y2ne6000pooos.

Hedrs. Haxoxnenne B mpupoje, coctaB u ¢usudeckue cpoiictBa HedTu. TormmmBHO-
sHepreTuyeckoe 3HaueHune HepTtu. Ilpombinuiennas nepepadortka HedTu. Pextndukanms
He(TH, OCHOBHBIE (PaKIUK €€ Pa3/leleHUs, UX UCIOJb30BaHue. BTopuuHas mepepaboTka
HedTenpoaykToB. PekTudukanus mMa3yra npu yMeHbIIEHHOM AaBieHuH. KpekuHr nedre-
NpoayKToB. Paznuunbie Buabl kpekuHra, padbotel B. I'. lllyxoBa. M3omepu3anms aakaHoB.



AJNKWIMpOBaHNE HETPEAETbHBIX YIIeBOI0poaA0B. Pudopmunr neprenpomykToB. KauectBo
aBTOMOOMIBHOTO TOIUIMBA. OKTaHOBOE YHCIIO.

IIpupoansiii M1 monyTHbIA HedTsiHOM ra3pl. CpaBHEHHE cOocTaBa NMPUPOJHOrO U IO-
IIyTHOT'O Ta30B, UX IPAKTUYECKOE UCIIOIb30BAHUE.

Kamennbiii yroyib. OCHOBHbBIE HANpaBJICHUs WCIIOIb30BaHUS KaMeHHOro yris. Kokco-
BAaHME KAMEHHOTO YIUIs, BAKHEMINNE MPOIYKThl 3TOr0 MpoLecca: KOKC, KAMEHHOYT OJIbHas
cMoJia, HaJicMouibHAs Boga. CoeMHeHMs, BbIAENIIEMbIE U3 KAMEHHOYTOJIbHOU cMouibl. [1po-
JYKThbI, IOJy4aeMbl€ U3 HAJCMOJIBHOU BOJIBI.

DKOJOTUYECKUE ACTIEKThI JOOBIUM, MepepabOTKU M HCIIOJIb30BAHUS TOPIOYMX HCKOIIae-
MBIX.
Hemoncmpayuu

Komnexkuust «IIpupoaHbie HCTOYHUKH YTIIEBOAOPOIOBY.

O6pa3oBanue HePTAHON TUICHKU HAa TIOBEPXHOCTHU BOJIBI.
Tema 1.7. I'uopokcunvuvie coeounenus.
Crpoenne u kaaccupukauus cnuproB. Knaccudukanus CiupToB 10 TUITY YTIEBOIO0-
POAHOTO pajuKala, YACITy TUAPOKCUIBHBIX TPYII U TUILY aTOMa yIJe€po/ia, CBSI3aHHOTO C
TUIPOKCUIIBHON IPpyNIOi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIIBHON
rpynmsl. BiusiHue cTpoeHns CHUPTOB Ha UX (DPU3HUECKUE CBOWCTBA. MEXMOTEKyIspHAs
BOZIOpOAHAs CBA3b. ['OMOIOrHUecKuil psii MpeeabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus
¥ HOMEHKJIaTypa aJKaHOoJIOB, uX 001mas popmyra.

XuMHYecKHe CBOMCTBA AJIKAHOJIO0B. PeakiMOHHAas CIOCOOHOCTH MPEIENIbHBIX OJIHO-
aTOMHBIX cUPTOB. CpaBHEHNE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHUYECKUX M HEOPTraHU-
YecKUX coequHeHui, coaepxkaumx OH-rpymnmy: KuciaoT, oCHOBaHMM, aMPOTEPHBIX COENU-
HEHUM (BOABI, cIUPTOB). Peakuuu, moATBEpKAArOIIME KUCIOTHBIE CBOMCTBAa cnupToB. Pe-
AKIMM 3aMEILECHMs] THAPOKCUIBHOM IpyIIbl. MeXMONIeKyIIsspHas AeruapaTanus CIHPTOB,
yclioBUsL 00pa3oBaHusi MPOCThIX 3PUPOB. COXKHBIE FIPUPHI HEOPTaHUYECKUX U OpraHuye-
CKHUX KHCIIOT, peakuuu srepudukanuu. OKHUCICHHE U OKUCIUTENIbHOE AETUIPUPOBAHUE
CIIUPTOB.

Cnoco0bl moJsiyyeHusi CHUPTOB. ['MIponu3 rajgoreHainkaHoB. ['maparainusi ajkeHOB,
yCIIOBUS €e poBeeHus. BoccTaHoBIeHNE KapOOHUIIBHBIX COSTUHEHUH.

OT1aesibHbIC IPEACTABUTEH AJTKAHOJA0B. METaHO, €ro NPOMBIIUICHHOE TI0JY4eHUE U
npUMEHEHHe B NpOMbIIUIeHHOCTH. bronormueckoe neiictBue meranona. Cnenuduueckue
CIoCcOO0BI MOJIYYeHUS STUIIOBOTO criupTa. GU3HOIOTHYECKOe IEHCTBUE ITAHOA.

MHoroaroMHble ciUpThI. M30Mepust 1 HOMEHKIIaTypa NpPeICTaBUTENEH ABYX- U TPEX-
aTOMHBIX cUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOAQTOMHBIX CITUPTOB, UX Kade-
cTBeHHOE oOHapyxkeHue. OTIeNbHbIe MPEACTABUTENN: ITUICHTIUKOb, TITUIEPUH, CIIOCOObI
UX MOJYYEeHUS], IPAKTUYECKOE IPUMEHEHHUE.

@®eHOoJ1. DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue ¢eHona. B3aumHoe BnusiHue apo-
MaTUYECKOr0 KOJIbLAa U THAPOKCHIBHON IPYIIIHL.

XuMuyeckue cBOMcTBa eHosa Kak (PYHKIIMS ero XMMHUYECKOTo cTpoeHusi. bpomupona-
Hue (peHona (KauecTBEeHHas peaklvs), HUTpOBaHHE (MUKPUHOBAsI KHUCIOTA, €€ CBOMCTBA U
npumenenne). O6pa3oBaHye OKPALICHHBIX KOMILIEKCOB ¢ noroM Fe''. TIpumenenue dero-
na. [Tonyyenue ¢peHona B IPOMBIIIIIEHHOCTH.

Jlabopamopnas paboma Ne 3
Nzydyenne Gu3NIecKux ¥ XUMUIECKUX CBOWCTB CITUPTOB.
Hemoncmpayuu
Mopnenu MOJIeKyI CIUPTOB U (PEHOOB.
PacTtBOpuMOCTb B BOJIE aJIKAHOJIOB, STUJICHIIIUKOIIS, TJIULIEpUHA, (eHoIa.



Jlabopamopnasa paboma Ne 4
N3ydyenne puanyeckux 1 XUMUYECKUX CBOMCTB (PEHOJIOB

Hemoncmpayuu
Monenu MOJIeKyI CIUPTOB U (DEHOOB.
PacTtBOprMOCTb B BOJIE aJIKAHOJIOB, STUJICHIJIUKOIIS, TJIULIEpUHA, (eHOIa.

Tema 1.8. Anvoecuovt u kemomnwi.

I'omosioruyeckue psiibl ajibAeru0B U KeTOHOB. [loHATHE 0 KapOOHUIBLHBIX COCIUHE-
HUAX. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOU rpymnmbl. M3oMepust 1 HOMEHKIIATypa alibJie-
THJIOB U KeTOHOB. DPu3nueckne CBONCTBAa KApOOHMIILHBIX COCIMHEHUN.

XuMnuyeckue CBOMCTBA ajbjJAerujioB M KeTOHOB. PeakimoHHas cmocoOHOCTh KapOo-
HUWJIbHBIX COCJAMHEHMI. Peakiimu OKUCIEHUS alibJIETHUIOB, KAUECTBEHHBIE PEAKIUU Ha ajlb-
JNeTuHyI0 Tpymmy. Peakiuu monukoHaeHcanuu: obpazoBanue (eHO0I0(OpMaIThISTHTHBIX
CMOJI.

IIpumeHeHune U noJiydyeHue KAPOOHMWIbHBIX cOeuHeHuil. [[puMeHenre anbaeruaoB u
KETOHOB B OBITY M MPOMBIIUICHHOCTH. AJIBJIETH/IBI U KETOHBI B TIpupoze (ddUpHBIC Macia,
dbepomonsr). [lomydeHne kKapOOHMIBHBIX COSAMHEHUN OKHCIEHUEM CIUPTOB, THApaTaIuei
AJIKMHOB, OKMCJIEHUEM YTJIeBOAOPOAOB. OT/Ie/IbHBIE TPEACTABUTEIMN AJIbJIETHU/IOB U KETOHOB,
crienuuIecKrue crnocoObl UX MOJIYYEHHUSI U CBOWMCTBA.

Jlabopamopnasa paboma Ne 5
[TonyueHue 1 U3ydyeHHe CBOMCTB KapOOHUIBHBIX COSTUHEHUM.
Jemoncmpayuu
[[TapocTepkHeBbIE 1 00BEMHBIE MOJIEIHN MOJIEKYJT abJETHI0B U KETOHOB.

Tema 1.9. Kapoonoewvie kuciomul u ux npouszeoonuvie.

I'omosiornyeckunii psaja npeaeJbHbIX OJHOOCHOBHBIX KApPOOHOBBIX KHUCJIOT. [loHsTHE
0 KapOOHOBBIX KHCIOTAX M WX KiIacCU(UKAIUSA. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOE-
HUE KapOOKCUIBLHOM Tpymiibl. ['oMomorrnuecKuii psl mpeaeabHbIX OJTHOOCHOBHBIX KapOOHO-
BBIX KHMCJIOT, MX HOMEHKJIAaTypa U u3oMepusi. MeKMOJIEKYISpHbIE BOJIOPOJHBIE CBS3U Kap-
OOKCHIIBHBIX TPYIII, UX BIUSHUE Ha PU3NUECKHUE CBONCTBA KAPOOHOBBIX KHCIIOT.

XuMu4yeckne CBOHCTBA KaApOOHOBBIX KHCJIOT. Peakiuu, WUIIOCTPUPYIOIINE KUCIOT-
HbIE CBOWMCTBAa M MX CPAaBHEHHWE CO CBOWCTBAMU HEOpraHWuyeckux Kucior. OOpa3oBaHue
(GYHKIIMOHAIBHBIX MPOU3BOIHBIX KapOOHOBBIX KHCJIOT. Peakunu stepuduxanui. AHTHAPHU-
JTbI KAPOOHOBBIX KHCIIOT, X TIOJy4eHUE U TIPUMEHEHUE.

Cnoco0bl nmoJiydyeHus1 KapOOHOBBIX KHUCJIOT. OTIIEeNIbHBIC PEACTABUTEIN U UX 3HAYe-
Hue. OOmue crnocoObl MOJYYEeHHS: OKUCICHUE aJIKaHOB, aJIKEHOB, MEPBHYHBIX CIUPTOB,
anpaeruIoB. BakHelme npeacTaBuTeNin KapOOHOBBIX KHCIOT, UX OWOJIOTHYECKasl POJib,
cnenuduueckue crocoObl MOMyYeHHUs, CBOWCTBA W NMPUMEHEHHE MYPaBbHHOH, YKCYCHOH,
MAJIBMATUHOBOM M CTEAPUHOBOM; aKPUJIOBOW M METAKPUIIOBOM; OJEHUHOBOW, JIMHOJIEBOU U
JIMHOJICHOBOM; I11aBeIeBOI; OCH30MHOM KUCIIOT.

Caoxuble 3¢pupbl. CTpoeHHE U HOMEHKJIATYPA CIOXKHBIX 3(DUPOB, MEKKIIACCOBAS U30-
Mepusi ¢ KapOOHOBBIMHU KucI0TaMH. CIoCOOBI TTOTYyYEHUs CIOXKHBIX 3GUpoB. OOpaTUMOCTh
peakiuu Tepudukanuu 1 GakTopsl, BIUAIONIME HA cCMelleHne paBHOBecus. OOpa3oBaHue
cnoxHBIX moamd¢upoB. [lomudTriienrepedranar. JlaBcan kak MpeiCcTaBUTENb CHHTETHYC-
CKHX BOJIOKOH. XMMHYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(DHUPOB.

Kupbl. Kupsl kak cioxubie 3pupsl rauiepruHa. KapOoHOBbIE KUCIOTHI, BXOJAIINE B
COCTaB >KMPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KUPOB OT UX COCTaBa. XMMHYECKHE CBOMCTBA



KUPOB: TUAPOJIN3, OMBUIEHUE, THJIpUpOoBaHue. buonoruueckas poib KUPOB, UX HCIOJIb-
30BaHUE B OBITY U IPOMBIIIEHHOCTH.

Coun kap00HOBBIX KHCJIOT. Mbuta. CriocoObI MONYYEHHs COJIEH: B3aUMOIEHCTBHE Kap-
OOHOBBIX KHCJIOT C METaJUIaMHU, OCHOBHBIMU OKCHJIAMHU, OCHOBAHUSIMHU, COJISIMU; ILIETOYHOMN
TUJPOJIA3 CIOKHBIX 3PUPOB. XMMHUYECKHE CBONCTBA COJIEH KapOOHOBBIX KUCIIOT: TUAPOIIU3,
peakuu MOHHOro oOMmeHa. Mblja, CYIIHOCTh MOIOLIEro AeicTBus. OTHOLIEHHE MblIa K
xectkor Boje. CuHteTnueckue moroume cpeacrsa — CMC (nerepreHTsl), X MpeuMyllie-
CTBa U HEJOCTATKH.

Jlabopamopnasa paboma Ne 6
N3ydyenne Gu3nIecKux 1 XUMUIECKUX CBOWCTB KApOOHOBBIX KUCIIOT.
Jemoncmpayuu

apocTrep:kHeBble U 00BEMHBIE MOJIEIN MOJIEKYJT KAPOOHOBBIX KUCIIOT.

OTHOIIEHNE CTMBOYHOTO, TIOJICOTHEYHOTO, MAIIMHHOTO Macell U MaprapuHa K OpoMHON
BOJIE M pacTBOPY NIEpMaHIraHaTa KaJlus.

«BbIBeieHHEe» )KUPHOTO MATHA C MTOMOIIBIO CII0KHOTO Aupa.

Ilpakmuueckoe 3anamue2

BrlimiosiHeHre ynpaKHEHHWH Ha pEIIeHHEe 3a7a4 Ha BBIBOJ] MOJICKYJSPHBIX (HOPMYI
OpPraHUYECKUX COECTUHEHUM
Tema 1.10. Yenegoouwi.

IMonsiTue 06 yriaesonax. Knaccudukanus yriieBogoB. MOHO-, M- U TOJIMCAXAPUIBI,
IIPEACTABUTENN KaXKI0M TPYMIIbl YIJIEBOAOB. bronoruyeckast pojp yriieBoJlI0B, X 3HAUEHUE
B ’KM3HU YeJI0BeKa U 0OIIeCTRa.

Momnocaxapuabl. CTpoeHHe U ONTHYECKas H30MEpHsl MOHOcaxapuaoB. Mx kmaccuduxka-
YIS TI0 YKMCITy aTOMOB YTJIepOoJia ¥ MpUpojie KapOooHubHOU Tpynmbl. opmynsl Durepa u
Xeyopca st u300paxkeHusi MOJIeKyJl MOHOcaxapuaoB. OTHeceHue MOHOcaxapuaoB K D- u
L-psany. Baxnenme npeacTaBuTeIM MOHO3.

['moko3a, cTpoeHne ee MOJIEKYNbl U (hu3udeckue cBoicTBa. Tayromepus. XUMHUYECKUE
CBOICTBA TJIIOKO3BI: PEaKLUU MO allbJETUIHOM TpyIie («cepeOpsHOro 3epKaiiay, OKUCIECHUE
A30THOM KUCIIOTOM, TMAPUPOBaHKE). Peakiiuu riroko3bl Kak MHOTOATOMHOTO CIIMPTA: B3au-
MoOJIeicTBUE TIIOKO3bl ¢ TuapokcuaoM meau (II) mpu koMmHaTHOM TemiiepaType U Ha-
rpeBaHuM. PaznuuHble TUNBI OpoXkKeHus (CIUPTOBOE, MOJOYHOKHUCHOE). ['nmoko3a B mpu-
poxne. buonornueckass pojib U IPUMEHEHHUE INIHOKO3bl. DPYyKTO3a KAK M30MEp TIIFOKO3BI.
CpaBHeHUE CTPOCHHSI MOJIEKYJIBI U XUMHUYECKUX CBOMCTB IITIOKO3bI M (hpykTO3bl. DpyKTO3a
B IIPUPOJIE U €€ OUOJIoruuecKas poib.

[lenTo3wl. Pubo3a u aezokcupubdo3a kKak MpeAcTaBUTENU anbaoneHTo3. CTpoeHue Mo-
JEKYII.

Mucaxapuabl. Ctpoenue aucaxapunoB. Criocod couwleHeHus HUKIoB. BoccTanaBnuba-
IOIME U HEBOCCTAHABIIMBAIOIINE CBOWCTBA MCAaXapUI0B KaK CIIEJCTBUE COUJICHEHUS LUK-
na. CTpoeHne U XMMUYECKHUE CBOMCTBA caxapo3bl. T€XHOIOrHYeCKUE OCHOBBI ITIPOU3BO/ICTBA
caxapo3bl. JlakTo3a 1 MasbTO3a KaKk M30MEphl Caxapo3bl.

Hoaucaxapuabl. O61iee crpoeHue noiucaxapuaoB. CTpoeHHE MOJIEKYIBI Kpaxmaia,
aMuJI03a U aMWIONEKTUH. PU3NUecKue CBOMCTBA Kpaxmaja, ero HaX0XJACHUE B PUPOJAE U
Oouonoruueckass poib. [MKoreH. XuMuuyeckue cBoOWCTBa kpaxmana. CTpoeHue 3JieMeH-
TApPHOTO 3BEHA IEJUTIOJIO03bI. BiMsHME CTpOCHUS MOJMMEPHOU Ieny Ha (PU3UYECKHEe U XH-
MHUYECKHE CBOMCTBA LEJUTIONO3BI. [ MAPOIN3 HeuTt003bl, 00pa3oBaHUe CIOXHBIX YPHPOB C
HEOPraHMYECKUMHU M OPraHMYeCKUMH KUCIOoTaMu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:



aleTaTHOM IIIeJIKe, BUCKO3e. HaxoxaeHne B mpupojie U OMOIOTHIECKas: POIb IEIITIOI03HI.
CpaBHeHME CBOMCTB Kpaxmajsa U LEJITI0JIO3bI.
Jlabopamopnasa padboma Ne'7
N3ydyenne pu3nIecKux 1 XUMUYIECKUX CBOWCTB YTIIEBOIOB.
Jemoncmpayuu
OO6pa3iibl YrieBOAOB M U3IETUN U3 HUX.
Konneximsa BOJIOKOH.

Tema 1.11. Amunsi, amunoxuciomest, 6eaku.

Kanaccudpukanusa u nusomepus amuHoB. [lonstue 06 amunax. IlepBuuHble, BTOpUYHbIE
U TpeTudHble aMuHbl. Kiaccudukanus aMHHOB MO THITY YIJIEBOJOPOJHOTO paauKaia U
YHUCIy aMUHOTPYII B MoJieKyJie. ['oMonornyeckue psiibl IpeleabHbIX anu(aTHuecKuX U
apOMaTUYECKNX aMUHOB, N30MEPHSI 1 HOMEHKJIIATYpA.

XuMH4YecKHe CBOMCTBA aMUHOB. AMUHBI KaK OPraHU4EeCKHE OCHOBAHUS, UX CPAaBHEHHE
C aMMHMakOM M JPYTMMHM HEOPTraHWYECKMMHU OCHOBaHMSAMU. CpaBHEHHE XUMHUYECKHX
CBOMCTB anudaTUYeCKUX U apoMaThuyeckux amMuHOB. OOpa3oBaHuE aMHJIOB. AHUJIMHOBBIE
kpacurenu. [IoHATHE O CHHTETHMYECKMX BOJOKHax. [lommamMuibel M moamaMuIHBIE CHHTE-
TUYECKHUE BOJIOKHA.

IIpumeHenue u nojyuenue amuHoB. [lonyuenue amuaoB. Pa6otsr H.H.3unuHa.

AMUHOKUCJIOTHI. [IoHATHE 00 aMHUHOKHCIIOTaX, UX Kilaccuukauus u crpoenue. OnTu-
yeckass M30Mepusl a-aMUHOKUCIOT. HoMeHkiiarypa aMHMHOKHUCIOT. /[BOMCTBEHHOCTh KHUC-
JIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ NMpUYUHbIL. bunosnspHeie noHbl. Peaknun KoH-
neHcaruu. [lentuanas cBs3b. CHHTETHYECKHE BOJIOKHA: KarpoH, sHaHT. Kiaccuduxarus
BOJIOKOH. [lomyyeHre aMMHOKHCIIOT, X IPUMEHEHUE U OHoIornyeckas (yHKITHSL.

beaku. benkn xak npuponassie noauMepsl. IlepBuuHas, BTopuyHas, TpETUYHAS U 4ET-
BEpPTUYHAs CTPYKTYphI OenkoB. OUOpHILISIpHBIE U MO0YIspHbIe O0eIKU. XUMUYECKHUEe CBOM-
CTBa OEJIKOB: TOpEHUE, ACHATYpalMsl, TUIPOIU3, KaueCTBEHHbIE (I[BETHBIE) peakuuu. buo-
noruyueckue GyHKIuu OenkoB, X 3HaueHue. benkn kak koMmmnoneHT nuuiy. [Ipodiema Gen-
KOBOT'O FOJIOJJAaHUS U ITYTHU €€ PEIICHUS.

Ilpakmuueckoe 3anamue Ne3
Pemenue 3agau o reme «A3oTocoAeprKalire OpraHndeckue CoOeIMHEHUsD)

Jlabopamopnasa paboma Ne8
N3ydyeHne XuMHUYECKUX CBOMCTB a30TOCOIEPKALIUX COEAMHEHHIM

Jlabopamopnasa padboma Ne9
N3yueHne cBOMCTB aMUHOKHUCIIOT

Jlabopamopnas padoma Nel(
N3y4yenune cBoiicTB OEIKOB

Jemoncmpayuu
[TapocTepkHeBbIE 1 OOBEMHBIE MOJEIH MOJIEKYJ aMUHOB U aMUHOKHUCIIOT.
OkpalliiBaHue TKaHEeW aHUIMHOBBIMHU KPACUTEIISIMU.
O06pa3iibl 6enKoBBIX MOJIeKyI. CTpoeHrne 0eTKOBOM MOJIEKYJIBI.



Tema 1.12. A3omcoodeprcaujue zemepoyuxiuueckue coeounenusn. Hykneunoeswie kucno-
mul.

HyxkJiiennoBble kuca0Tbl. HykienHOBbIE KHCIOTBI Kak NpUpoAHbIE mojauMepbl. Hy-
KJIEOTUAbl, UX cTpoeHue, npuMepel. AT® n AJ[®, ux B3auMOINpPEBpaALLIEHUE U POJIb 3TOTO
nponecca B npupoje. [loustue [JHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BTOpuyHas
ctpykrypa. Paborer ®@.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30THCTBIX OCHOBaHUM.
Permmukarus IHK. Oco6ennoctu crpoeruss PHK. Tuner PHK u ux 6uonornueckue ¢yHk-
iuu. [lonsitue o Tpouunom koje (kogone). buocunres Genka B )KUBOM KieTke. [ eHHas UH-
XKeHepust 1 OnotexHoyorus. TpancreHHbie POPMBI PACTCHHIA U KUBOTHBIX.

Jemoncmpayuu

Monenu MOJEKyJ BAXKHEUIINX FeTEPOLUKIIOB.

Mopens monexynsl JIHK, nemoHcTpamus npuHIUIA KOMIUIEMEHTAPHOCTH Aa30THCTBIX
OCHOBAHUM.

Tema 1.13. buonozuuecku akmugnle coeOuHeHu.

®epmenTsl. IlonaTne 0 gepmeHTax Kak O OMOJOTMYECKHUX KaTanu3aTopax OeTKOBOU
npupobsl. OCOOEHHOCTH CTPOEHHUSI M CBOICTB B CPaBHEHUHU C HEOPraHWYECKUMHU KaTallu-
3aropamu. Knaccugpukauus ¢pepmentoB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB:
CEJIEKTUBHOCTD U 3(PPEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (JEPMEHTOB OT TEMIIEpaTyphl
u pH cpenpl. 3HaueHne pepMeHTOB B OMOJIOTUU U IPUMEHEHUE B IPOMBIIIIJICHHOCTH.

Buramunsbl. Ilonsatue o Butamuuax. Mx knaccuduxanus u obo3HaueHue. Hopma no-
TpeOienus BuTaMuHOB. BogopactBopumeie (Ha mpumepe ButamuHoB C, rpymnmsl B u P) u
XKUpOpacTBOpUMBbIe (Ha mpuMepe BUTAaMUHOB A, D u E). ABUTaMHHO3BI, THIIEPBUTAMUHO3bI
Y TUIIOBUTAMUHO3BbI, X IPOQUIAKTHKA.

I'opmonsbl. IloHATHE O ropMOHaxX Kak OMOJOIMYECKM AKTHBHBIX BELIECTBAX, BBINOJ-
HSIONIMX SHAOKPUHHYIO DPETYJSIHUI0 XKU3HEACSITEIbHOCTH opranu3moB. Kiaccubukanus
TOPMOHOB: CTE€POU/IbI, IPOU3BOJHBIE AaMUHOKUCIIOT, TOJIUIIENTH/IHbIE U OEJIKOBBIE TOPMOHBI.
OTnenbHbIe NPeACTaBUTENN: ICTPAANOI, TECTOCTEPOH, UHCYIIHMH, a/IpeHAIUH.

JlekapcrBa. [loHATHE 0 JIEKapcTBaxX Kak XMMHUOTEPAIIEBTUYECKUX Npenaparax. KpaTkue
UCTOPUYECKHUE CBEJICHUS O BO3SHUKHOBEHUU U PAa3BUTHH XMMHOTEpaNuu. ['pymnibl JeKapcTB:
cynbpaMuabl (CTPENTONU), AHTUOMOTUKW (TMEHULWIJIWH), AHTUIUPETUKU (ACIHUPHUH),
aHaJIbIeTUKU (aHAIbIUH). MexaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapartos,
CTPOEHHUE MOJIEKYJ, IPOTHO3UPOBAHUE CBOMCTB HAa OCHOBE aHAJIM3a XMMHYECKOIO CTPOE-
HUSl. AHTUOMOTHKH, MX KJIACCU(PUKALMSA IO CTPOSHHIO, TUIYy M CIEKTpYy JAeHcTBuUs. bes-
OIacHble CIOCOObI MPUMEHEHNS, JIEKAPCTBEHHbBIE (POPMBI.

Jlabopamopnasa paboma Nell
KauecTBeHHbIE peaKlIM1 Ha BUTAMUHBI.
Jemoncmpayuu

OO0pa311pl BUTAMUHHBIX [IPENapaToB.

[TonuBUTaMUHBI.

Nnmoctpanuu gpororpaduil )KUBOTHBIX C pa3IU4YHbIMU (hOpMaMy aBUTAMHHO30B.

[Tnakar ¢ u3zo0OpakeHHUeM CTPYKTYPHBIX (OpPMYJ 3CTpajuoia, TECTOCTEPOHA, aJlpeHaIIu-
Ha.

Camocmoamenvnasa paboma K pazoeny 1 «Opeanuueckas Xumusy
1. Cocmasumov maodauyy:
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TOMOJIOTHYECKOTO PAJIa AIKAHOB U €r0 PaJUKajIOB, MHINBUYaJIbHbBIA IPOEKT;
CHUCTEMAaTHU3aLNU 3HAHUH 110 TEME «APOMATUYECKUE YTIEBOAOPOABDY;
H320moenenue mooeneit moaexyn:

AJIKaHOB;

AJIKECHOB;

AJIKWHOB;

KapOOHUJIBHBIX COETMHEHU;

Cocmasumo cmpykmypHule (popmyivbl u30Mepos 014 euyecme Kiacca:

aJKaHbIL;

aMHHOKHCIIOT;

CIIUPTHI,

KapOOHOBBIE KUCIIOTHI,

albAETU]IbI;

Cocmaesnenue cxemol:

WCIIO0JIb30BAaHMS AJIKHHOB B MPOMBIIIEHHOCTH;

MPUMEHEHHUSI CIIUPTOB;

npUMeHEeHHs PEHOJIOB;

pa3yinuus CBOWCTB albJAECTUIOB U KETOHOB;

KJaccupuKauu OEIKOBOM MOJIEKYIIbI;

Pewenue ynpasxicnenuii Ha ocyuiecmenenue yenoueK npespauieHusi;

Hanucanue peghepamoe na memut (no év1oopy):

Hcropusi BOBHUKHOBEHMS U Pa3BUTHS OPraHUYECKON XUMUMU.

Ponp oTeduecTBEHHBIX YUEHBIX B CTAHOBJIIEHUHM Pa3BUTHH MUPOBOW OPTaHUYECKON XUMUHU.
Kuznub u gesrensHocts A.M. byTieposa.

Apomatnyeckue yrieBoaopo/ibl Kak ChIpbE 1Jis IPOU3BOACTBA IIECTULIUIOB.
DKOJIOTMYECKUE aCIIEKThI UCIOIb30BaHUS YTIEBOJAOPOIHOTO ChIPBSI.

Hcropust OTKpBITUS W pa3pabOTKH Ta3oBBIX W HEe(PTSIHBIX MECTOpOXIeHH B Poccuiickoi
®denepauuu.

XuMUS YriIeBOJOPOAHOTO CHIPhS U MOsI Oyaymasi mpogeccuoHaNbHas AeITeIbHOCTb.
DTaHoII: BemuyJaiiliee 01aro u cTparrHeniee 3J10.

AJKOTONHM3M U €T0 po(dUIaKTHKA.

MHoroaToMHbIE CIUPTHI U MO Oy Ty1as nmpodeccruoHaibHas 1eITebHOCTb.
dopmanbaeruj Kak OCHOBA MOJIyYeHUS BEUIECTB U MATEpUANIOB JJIsi MOel MpodeccuoHalb-
HOM J1eSITENIbHOCTH.

HUctopus ykcyca.

JKupbl KaKk IpOAYKT NMUTAHKUS U XUMUYECKOE CBHIPHE.

Mpina: npouuioe, HacTosuee, Oyayliee.

VYrieBoabl U UX poiib B AKUBOU MIPUPOJIE.

Pa3Butne caxapHoil NpOMBINUIEHHOCTH B Poccuuy, MHAMBHIYaIbHBIN IPOEKT

Ponp yriaeBonoB B Moeit Oynymied mpogeCCHOHANBHON NeATENbHOCTH, WHAWBHYaTbHBIN
IIPOEKT.

AHWINHOBBIE KPACUTEIIN: UCTOPUSL, TPOU3BOJICTBO, IEPCIIEKTUBA.

AMUHOKHCTIOTBI — «KUPIUYUKI OEIKOBBIX MOJIEKYII.

KuzHb — 3T0 crocob cyuiecTBOBaHUS OEIKOBBIX TET . ...



benkoBasi ocHOBa UMMYHHUTETA.

Jedunut Oenka B MUILEBBIX MPOIYKTaX U €ro MPeoJI0JIeHHe B paMKax Iio0aabHOM Mpoo-
BOJIbCTBEHHOW MPOTPAMMBI.

XuMus 1 OMOJOTHS HYKJICMHOBBIX KUCIIOT.

Paznen 2. O0miasi 1 HeOpraHm4eckass XUMHs

Tema 2.1. Xumua — nayka o eeuiecmeax.

CocraB BenjecTBa. XuMuueckue 37eMeHThl. CrocoObl CyIIeCTBOBAHMS XUMHUECKUX dJIe-
MEHTOB: aTOMBI, IPOCTHIE U CII0KHBIE BellecTBa. BelecTBa MOCTOSHHOIO U IEPEMEHHOTO
cocTaBa. 3aKOH MOCTOSTHCTBA COCTaBa BelllecTB. BelecTBa MOJIEKYISPHOTO U HEMOJIEKY-
asipHOTO cTpoeHus. CrocoObl 0TOOpaKEHUsI MOJIEKYJl: MOJIEKYJISIPHbIE U CTPYKTYpPHbIE
(dbopmyIBL; IIapocTep)KHEBbIE U MaciTabHble npocTpancTBeHHbIe (CTioapTa — bpurneta)
MOJIETT! MOJIEKYI.

N3mepenne BemecTBa. Macca aToMOB U MOJIeKYyJl. ATOMHasi equHuIa Maccbl. OTHOCH-
TeJbHBIE aTOMHAsi U MOJIEKyJsipHasg macchl. KonuyecTBo BeliecTBa U €UHUILBI €r0 U3Me-
pEHUs: MOJIb, MMOJIb, KMOJIb. Huciao ABoranapo. MonsipHast Macca.

ArperaTHble COCTOSIHUSI BemecTBa. TBep/oe (KpUCTAITNYECKOE U aMOP(HOE), HKHUIKOE
U ra3000pa3Hoe arperaTHble COCTOSIHUS BEIECTBA. 3aKOH ABOTa/ipo U €ro cieactsus. Mo-
JSIPHBIA 00BEM BEIIECTB B ra3000pa3HOM cocTosiHHMH. OObEeIUHEHHBIN Ta30BbI 3aKOH U
ypaBHenne MenaeneeBa — Kianeiipona.

CMmecu BemecTB. Paznuumns Mexay cMecsiMH M XUMUYECKUMH COeIUHEHUsiMU. Macco-
Basi 1 00bEeMHas J10JI1 KOMIIOHEHTOB CMECH.

Hemoncmpayuu
OnbIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.
Habop Moneneit aToMOB ¥ MOJIEKYI.

Tema 2.2.Cmpoenue amoma.

ATOM — CJ107KHAsl YacTHIA. J[0Ka3aTeNbCTBA CI0KHOCTH CTPOCHMS aTOMa: KaTOJHBIE U
PEHTTeHOBCKHE JIy4H, (OTOIPPEKT, paAHOaKTUBHOCTD, JEKTPOIIH3.

[Tnanerapnas monens atoma 3. Pesepdopna. Ctpoenne atoma no H. bopy. CoBpemen-
HBIE MIPEJICTABIECHUS O CTPOEHUU aTOMa. KOpIyCKyJIsIpHO-BOJIHOBOM IyaJIu3M 4YacCTHUL[ MUK-
pomupa.

CocraB atomHoro siapa. HykiIOHbBI: IpOTOHBI U HEUTpPOHBI. M30TONBI U HYKIUIBI.
Y CTONYHUBOCTH SAEP.

JIEKTPOHHAsA 000/109Ka aTOMOB. [loHsATHE 00 A7IEKTPOHHON OpOUTANIN U DIIEKTPOHHOM
obnake. KBaHToBbIe uMcina: riaBHOE, opOUTaIbHOE (TOOOYHOE), MATHUTHOE U CIIMHOBOE.
Pacnpenenenue 31€KTPOHOB 0 3HEPIETUYECKUM YPOBHSM, MOJAYPOBHAM U OpOMTAIsIM B
COOTBETCTBUHU C MPUHLMIIOM HaUMEHbIIEH sHepruu, npuHuunom Ilaynu u npasunom ['yH-
na. DNeKTPOHHBIE KOH(PHUTYpAIITH aTOMOB XUMHUYECKUX JIEMEHTOB.

BaneHTHbIe BO3MOKHOCTH aTOMOB XUMUYECKHUX 3JIEMEHTOB.

OneKTpoHHas KilacCU(PUKAIMSI XUMUUECKUX 3JIEMEHTOB: S-, p-, d-, f~3]IEeMEHTBHI.
Jemoncmpayuu

Monenu opbutaneii pa3nuaHon (HOPMBI.



Tema 2.3.Ilepuoouueckuii 3akon u Ilepuoouueckan cucmema Xumuieckux 3j1eMeHm 08
. U. Menoeneesa.

OTKpbITHE MEPHOANYECKOTO 3aKOHA. [[peNOChUIKN: HAKOIUICHHE (PaKTOIOTHUECKOTO
Matepuana, pabotel mnpemamectBeHHukoB (M. B. JleOepeiinepa, A. D.lllankyptya,
Jlx.A.Heronennca, JI.LFO.Meiiepa), cbe3n xumukoB B Kapicpys, nuuHocTHbIe KadecTBa /Jl.
N. Menneneesa. Otkpeitue 1. . MenaeneessiM [leproanueckoro 3akoHa.

Ilepuoanueckuii 3ak0H U crpoeHue aroma. M3otonsl. COBpeMEHHOE MOHATUE XUMHU-
YeCcKOoro ayieMeHTa. 3akoHoMmepHocTh I'. Mo3nu. CoBpemenHas ¢popmynuposka [lepuognue-
ckoro 3akoHa. Ilepuonnueckas cucrema u crpoenue aroma. OU3NYECKUN CMBICIT TOPSAIKO-
BOIO HOMEpaA JJIEMEHTOB, HOMEPOB TIpynmnbl W nepuoaa. llepmommyueckoe u3MeHeHHE
CBOHMCTB JJIEMEHTOB: paJMyca aToMa; SHEPrUud HOHU3ALMH; DJIEKTPOOTPULIATEIBHOCTH.
[IpyuunHBl U3MEHEHUS] METAIUINYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX
U TIEpHUOaX, B TOM YKCyie OONBIINX U cBepXxOobuX. 3HaueHue [leproagudyeckoro 3akoHa u
[lepuoanueckoil cucreMbl XuMUueckux 3yemMeHToB /1. 1. MeHeneeBa i pa3BUTHS HAyKU
Y IOHUMaHUs XUMHUYECKON KapTUHBI MUPA.

Ilpakmuueckoe 3anamue Ned

CocrapieHne 3JIeKTPOHHBIX (POPMYJT aTOMOB 3JIEMEHTOB M TpapUIECKuX cxeM (dHep-
TFeTHYECKUX TUarpaMm), 3aroJHEHHE MX 3JIeKTPOHAMU.XapaKTEePUCTHKA AJIEMEHTOB C Y4é-
TOM MECTOHAXOXKJEHHUS B IEPUOJINYECKON CUCTEME.
Hemoncmpayuu

Pasznuunbie BapuanTsl Tabmuiel [leproguyeckoil cucTeMbl XMMUYECKUX AJIEMEHTOB /Jl.
W. Menneneesna.

Tema 2.4. Cmpoenue eeujecmaea.

ITonsiTHEe 0 XMMHYECKOM CBA3H. TUIBI XUMUYECKUX CBA3CH: KOBAJICHTHAs, NOHHAs, Me-
TaJUINYECKasl U BOJAOPOIHAS.

KoBanenTHasi xumuueckasi cBs3b. /[Ba Mexann3ma oOpa3oBaHUs 3TOH CBsI3U: OOMEH-
HBI M JIOHOPHO-aKUENTOpHbIM. OCHOBHBIE IAapaMeTphl 3TOrO TUIA CBS3U: JUIMHA, IPOY-
HOCTb, YTOJI CBSI3U WJIM BAJICHTHBIN yroj. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSA3HU: HACBHI-
IEHHOCTh, TMOJIAPU3YEMOCTh U MPOYHOCTh. DIEKTPOOTPUIATEIBHOCTh U KiIAacCHU(pUKALUS
KOBAJICHTHBIX CBS3€H 10 ATOMY IPU3HAKY: MOJSpPHAs U HENOJISIPHAsT KOBAJICHTHBIE CBS3H.
[TonsspHOCTH CBA3M U MOJSPHOCTh MOJIEKYNbl. CrIoco0 NepeKpbIBaHUs AJIEKTPOHHBIX OpOu-
TaJlell U KiacCU(PUKAIUs KOBAJIEHTHBIX CBSI3€H 110 3TOMY NpPHU3HAKY: CT- U MH-cBs3U. Kpat-
HOCTh KOBAJICHTHBIX CBA3EH M KiIacCU(UKALUA UX MO ITOMY MPHU3HAKY: OJWHAPHBIE, ABOM-
HbIE, TPOWHBIE, TIOJYTOPHBbIE. THUIBI KPUCTAUIMYECKUX PELIETOK Yy BEUIECTB C 3THUM THUIIOM
CBA3M: AaTOMHBIE M MOJEKYJspHble. DPU3NYECKHUE CBOWCTBA BEIIECTB C OITUMHU KpHU-
CTAJUIMYECKUMU PELIETKAMH.

Honnasi xumuveckasi cBsi3b. KpaliHuil ciydall KOBAJICHTHOW IOJIIPHOM CBA3U. Me-
XaHU3M 00pa30BaHUsl MOHHOM CBs3u. VIOHHBIE KpUCTAJUIMUECKUE PELIETKH U CBOMCTBA Be-
IECTB C TAKUMH KPUCTAIUIAMH.

Meranauyeckass xXumuuyeckasi ¢Bsi3b. OCOOBI THIT XUMUYECKOW CBSI3U, CYIIECTBYIO-
M B METaJUIaX U cIulaBax. Ee OoTau4Ms U CXOACTBO ¢ KOBAJIEHTHON M MOHHOM CBSA3SMHU.
CBolicTBa METaNINYECKOHN CBA3M. MeTalnInyecKue KpUCTaNIMYECKUEe PEIIETKA U CBOMCTBA
BEILIECTB C TAKUMH KPUCTAJLIAMH.

Bonopoanas xummnyeckas cBsi3b. Mexanusm oOpa3oBanus Takoi cBs3u. Ee knaccudu-
Kallis: MEXMOJIEKYJISIpDHAs U BHYTPUMOJIEKYJISIpHAass BOJOPOAHBIE CBsA3H. MoOJEKyIsIpHbIE
KPUCTAJININYECKUE PEIIETKH AJIs 3TOTO TUIa CBs3u. Pu3nyeckue cBOMCTBAa BEUIECTB C BOJO-



pPOIHOM CBs3bI0. bruomorndeckast pojab BOJOPOIHBIX CBS3€H B OpraHU3aIMH CTPYKTYp OHoO-
IIOJINMEPOB.

Enunas npuposa XMMHUYECKUX CBSI3€M: HAIMYME PA3JIMYHBIX THUIIOB CBS3€H B OJHOM Be-
LIECTBE, IEPEX0/] OJHOIO THIIA CBSA3M B APYIOU U T. II.

Komnekcoodpaszosanme. [IonsTHe 0 KOMIUIEKCHBIX coequHeHusax. KoopauHannonHoe
4UCII0 KOMIUIeKcooOpa3oBatens. BHyTpeHHsst 1 BHewHsAs cpepa komiekcoB. Homenkna-
Typa KOMIUIEKCHBIX COeIMHEHUN. X 3HaueHue.

Jemoncmpayuu

Monenu MONEKyI pa3In4HON apXUTEKTYPBHI.

MoieTi 13 BO3AYIIHEIX IIAPOB MPOCTPAHCTBEHHOTO PACIIONOXKCHUS Sp-, Sp -, Sp - TH-
OpUIHBIX OpOUTAJIEH.

Monenu KpUCTAIUIMYECKUX PEIIETOK PA3IIMYHOTO THUIIA.

Tema 2.5. Ilonumepeot.

Heoprannuyeckue mosmmepsl. [lonrmepbl — IpoCThie BEIIECTBA ¢ aTOMHOW KpUCTa-
JMYECKOW PEelIeTKOM: aJuloTpONHble BUIOM3MEHEHUsl yriiepoja (ainmas, rpaur, KapOuH,
¢dymiepen, B3aMMOCBA3b THOpUAM3AIIMKA OpOUTANICH Y aTOMOB yIiiepoJia ¢ MPOCTPAHCTBEH-
HBIM CTPOCHUEM AJUTOTPONHBIX MOIU(DUKAINI); CEeJIeH U TEJUTyp IENOYE€YHOTO0 CTPOCHUS.
[Tonumepsl — CJI0KHBIE BEIIECTBA ¢ ATOMHON KPUCTAITTMYECKON PEIIETKON: KBapll, KpeM-
He3eM (AMOKCHIHBIE COeTUHEHUSI KPEMHUS ), KOPYH]T (OKCU aTIOMUHHUS) U aTFOMOCHIIUKATHI
(moneBble MIMATHI, CIIOJA, KaoiauH). MuHepansl U ropasie mopojasl. Cepa miacTU4ecKas.
MunepanbHOe BOJIOKHO — acOecT. 3HaueHHe HEOPraHUYECKUX MPUPOTHBIX MOJIUMEPOB B
(dbopMUPOBaHUH OJHON U3 T€0JIOTUYECKUX 000JI0UEK 3eMITU — JIUTOCHEPHI.

Oprannyeckue nojuMepsbl. CriocoObl UX MOJYUYECHUS: PEAKIUU MOJIUMEPU3ALUUA U Pe-
aKkIuu nojaukoHjeHcauuu. CTPyKTypbl TOJUMEPOB: JMHEHHBIE, PAa3BETBIEHHBIE U IIPO-
cTpaHcTBeHHbIE. CTPYKTYpHUpOBaHHUE MOJIMMEPOB: BYJIKaHU3AIMS KayuyyKoB, qyOneHue Oel-
KOB, OTBEPXJACHHE MOJTMKOHICHCAIMOHHBIX TTOJIUMEPOB.

Krnaccudukanus moaumMepoB Mo pa3IndHbIM TPU3HAKAM.

Jemoncmpayuu

Komnekuuu niuactmacc, KaydyKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX TOPO/I.

MunepanbHOE BOJIOKHO — acOecT — U U3/IeIHs U3 HETO.

Monenu monexyn 6enkos, JJHK, PHK.

Tema 2.6. {lucnepcuwvie cucmemot.

IMonsiTue 0 TUcnepcHbIX cucTeMax. Kinaccudukanus TUCIIEPCHBIX CUCTEM B 3aBUCHUMO-
CTH OT arperaTHOro COCTOSIHUSI JMCIIEPCUOHHOW Cpelbl U JUCIEPCHOM (pa3bl, a TakKe 10
pasMepy ux yactull. ['pyboaucnepcHble CUCTEMBI: SMYIIbCUU U CYCTIeH3UU. TOHKOIUCTIepC-
HBIC CHCTEMBI: KOJUIOWJIHBIE (30JIM U TeJI) U UCTUHHBIC (MOJICKYJSPHBIC, MOJICKYJISPHO-
noHHbIe U noHHBIE). Dddekt Tunmansa. Koarynsnus B koutonaHbix pactBopax. CuHepesuc
B TeJisiX.

3HayeHHe JUCIEPCHBIX CHUCTEM B KHBOW W HEKMBOIl MpHUpPoJe U MPAKTHYECKOW
JKM3HHU YeJIOBeKA. DMYIIbCHH U CYCTICH3UU B CTPOUTENBCTBE, MUIIEBON M MEIUITUHCKON
POMBIIIIJIEHHOCTH, KOCMETHKe. buonornyeckue, MEIUIIMHCKHE U TEXHOJOTUYECKUE 30JIH.
3HaueHue reiiedl B OpraHM3alliy >KMBOW Matepuu. buonoruueckue, muileBble, MEIULIUH-
ckue, kocmerndeckue renu. CuHepe3uc Kak (GakTop, ONPEeAeIISIONINI CPOK TOTHOCTH TPO-
JTYKIIUU Ha OCHOBE reeil. CBepThIBaHHE KPOBU KaK OMOJIOTMUECKHI CHHEPE3UC, €T0 3HAYEC-
HUE.

Jemoncmpayuu



Bunbl ucriepcHBIX CHCTEM M UX XapaKTepHbIC TPU3HAKH.
[TpoxoskaeHue jyda CBeTa uepe3 KOJUIOWJIHBIE W MCTUHHBIC pacTBOpbl (3ddekT Tun-
Jans).

Tema 2.7. Xumuueckue peaxyuu.

Kinaccnpukanusa XMMHYECKHX pPeaKLUil B OPraHHYecKOil M HEOpPraHu4ecKoil Xu-
muu. [Torstie o xumudeckoit peaknuu. Peaknuu, naymue 0€3 U3MEHEHHSI KaUeCTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPONM3aLUs U u3omepuzanus. Peakunu, uaynme ¢ "3MEHEHUEM CO-
CTaBa BELIECTB: MO YMCIY U XapaKTepy pearupyromux U o0pa3yrouxcs BemecTs (pas3io-
KEHHsI, COeTMHEHMS, 3aMeIleHNs, OOMEHa); 10 M3MEHEHHIO CTETIEHEH OKHCICHHS JIeMEH-
TOB (OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE M HEOKUCIMTEIbHO-BOCCTAHOBUTENIbHBIE PpEaK-
IIMK); MO TeroBoMYy 3 dexTy (3K30- U 3HAOTEpMUUECKHE); 10 (a3e (TOMO- U reTeporeH-
HBIC); 110 HampaBJeHUIO (0OpaTUMBbIE U HEOOpaTUMbIE); 1O HUCIIOJIB30BAHUIO KaTalu3aTopa
(KaTaIMTUYECKHUE M HEKATAJTUTUYECKHUE); N0 MEXaHU3MY (paJMKalbHbIE, MOJIEKYJSPHbIE U
HOHHBIE).

BeposiTHOCTH NPOTEeKAHMA XUMHYECKUX peakuuil. BHyTpeHHsAs 3Heprus, SHTaJIbIINA.
TemnoBoit ap ekt xuMudeckux peakiuii. Tepmoxumuyeckue ypapHenus. CTangapTHas 3H-
TaJbIMs peakluii u oopazoBanus BewecTs. 3akoH I'. . ['ecca u ero caenctBus. QHTpoNUs.

Cxopoctb xumnuyeckux peaknuii. [lonarue o ckopoctu peakumii. CKOpocTh TOMO- U
reTepOreHHOMN peakunu. DHEPrus aKTUBALINY.

@DaKTOpbI, BIUSIONIME HA CKOPOCTh XUMUYECKON peakiuu. [Ipupoaa pearupyrommx Be-
miectB. Temrepatypa (3akoH Baut — T'odda). Konuenrpanus. Karanuzaropsl u kaTanus:
rOMO- U T€TEPOTE€HHBIN, UX MeXaHU3Mbl. DEpPMEHTHI, UX CPABHEHHUE C HEOPTraHUYECKUMU Ka-
TaJIu3aTOpaMu. 3aBUCUMOCTh CKOPOCTH PEAKLUUN OT IMOBEPXHOCTH CONPUKOCHOBEHHMS pea-
TUPYIOIIMX BEIECTB.

O0paTumMocTh XMMHYECKHX peaknuii. XumMmudeckoe papHosecue. [lonstue o xumu-
YeCKOM paBHOBeCUU. PaBHOBECHbIE KOHIIEHTpAlMU. JJMHAMUYHOCTh XUMUUYECKOTO PaBHOBE-
cus. DakTopsl, BIMAIOIINAE HA CMEIICHUE PABHOBECUSA: KOHLEHTpALUs, JaBJICHUE, TEMIIEPa-
Typa (npunnum Jle [larense).

Jlabopamopnas paboma Nel2
W3zydenune GpakTopoB, BAUSIOMINX HA CKOPOCTh XUMHUECKUX PEAKIHil.
Hemoncmpayuu

Peakuuu ropenus; peakuuu SHAOTEPMUYECKUE HAa MPUMEpE peaKIMK pas3ioKeHus (dTa-
HOJIa, KAIMHHOM ceNnuTphl, OMXpoMaTa aMMOHUS) U SK30TE€PMUYECKUE HA IPUMEPE PEAKIUI
coelMHeHus (oOeclBEUMBaHUE OPOMHOM BOJIBI U PACTBOpPA MEpPMaHraHaTa Kajlusl dTUIEHOM,
raiieHue U3BeCTH U Ap.).

B3aumonelicTBue IIMHKa pa3inyHOW MOBEPXHOCTH (TIOPOILIKA, MBLIH, FPAHYN) C KHUCIO-
TOM.

Tema 2.8. Pacmeopu.

IMonsitne o pacrBopax. Pu3NKO-XUMUYECKasi IPUPOJIa PACTBOPEHUS U pacTBOpoB. B3a-
UMOJICICTBHE PACTBOPUTEINISI U PaCTBOPEHHOTO BemiecTBa. PactBopumocTth BemiecTB. Crio-
COOBI BBIpQKCHHUS KOHIICHTPAIIMK PAcTBOPOB: MAaccoBas JOJS PACTBOPEHHOIO BEIIECTBA
(porieHTHAsT ), MOJISIpHASL.

Teopus 31eKTPOTUTHYECKON TUCCONUAMU. MeXaHu3M JTUCCOIMAIINH BEIIECTB C pa3-
JUYHBIMU THUTIAMHA XUMUYECKUX CBsi3ed. BKiam pycCKHX ydeHBIX B pa3BHTHE MpECTaBIIe-
HUI 00 3JeKTpoIMTHYEeCKON muccoruaii. OCHOBHBIC TOJOXKECHHUS TCOPHH DJIEKTPOITHTHU-



geckoi aucconuanuu. CTeneHb MEKTPOTUTHIECKON TUCCONMAUU U (PAKTOPHI ee 3aBUCH-
MOCTH. CUJIbHBIE U CPEHUE DIIEKTPOIUTHI.

Huccounanus Boabl. Bogoponnsiii nokasatens. Cpena BOAHBIX PACTBOPOB 3JIEKTPOIH-
TOB. Peakiiuu oOMeHa B BOJHBIX PACTBOPaX 3JIEKTPOIUTOB.

I'mapoaus kak o0MeHHBIH nponecc. HeoOpaTumbIil ruIposiu3 opraHuYecKuX U Heopra-
HUYECKUX COCIUHEHUN U €r0 3HAYEHUE B MPAKTUUYECKOMN AEATEIbHOCTH YEJIOBEKA.

Oo6patumbrii Tuaponu3 conei. CtyneHudatsiid ruaponun3. I[IpakTuueckoe mpumeHeHHe
TUIPOJIN3A.

I'unponus oprannyeckux BemiecTB (O€IKOB, >KMPOB, YIJIEBOJOB, MOJUHYKJIEOTHUIOB,
AT®) u ero OuosiorMUecKoe U MpaKTUIecKoe 3HaueHne. OMbuIeHHEe KUPOB. Peakius te-
puduKaImm.

Ilpakmuueckoe 3anamue NeS

CocraBrieHne ypaBHEHHH peakiuii B MOJIEKYIIPHON U HOHHOM (popmax.
Ilpaxkmuueckoe 3anamue Ne6

CocraBiieHre ypaBHEHMI THIPOJIN3a COJIEH U onpesesieHne 3HaueHui pH - cpenpl.
Jemoncmpayuu

Nupukatopel 1 U3MEHEHUE UX OKPACKU B PA3HBIX CPENAX.

['unponus kapOOHATOB, CYIH(ATOB M CUIIMKATOB IIEJIOYHBIX METAIIOB; HUTPATOB CBUH-
na (I1) uam uHKa, XJI0pyaa aMMOHUS.

Tema 2.9. Okucnumenvno-eoccmanosumenvhvle peakyuu. Ja1eKmpoxumudecKue npo-
ueccol.

OKNnCIUTENbHO-BOCCTAHOBUTEIbLHbIe peakuuu. CteneHb okucieHus. BocctanoBure-
1 1 okucimTed. OKHUCIIEHHE M BOCCTaHOBJICHHE. Ba)kHelme OKUCIUTEN U BOCCTAHOBH-
Tenu. BoccTaHOBUTEIBHBIE CBOMCTBA METANIOB — MPOCTHIX BemlecTB. OKUCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBAa HEMETAJIOB — MPOCTHIX BEIIECTB. BoccTaHOBUTENIbHBIE
CBOMCTBa BEIIECTB, OOpPa30BaHHBIX JJEMEHTaMH B HH3IIEH (OTPHUIATEIHHOW) CTETICHU
okucneHusa. OKHUCIUTENIbHbIE CBOMCTBA BEILECTB, 00PAa30BaHHBIX 3JIEMEHTAMU B BBICILIEH
(TONIOXKUTENIBHOM) CTENeHn OKuceHus. OKUCIUTENbHBIC U BOCCTAHOBUTEIbHBIE CBOMCTBA
BEIIIECTB, 00Pa30BaHHBIX DJIEMEHTAMH B ITPOMEKYTOUYHBIX CTETICHIX OKHCIICHHUS.

Knaccupukauusi OKHMCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peakuuili. Peakuuum mex-
aTOMHOTO U MEXMOJEKYJSIPHOTO OKHUCJIEHUS-BOCCTAHOBJIEHUA. Peakunu BHYTPHUMOJIEKY-
JIPHOTO  OKHUCJICHUSI-BOCCTAHOBJIEHUS. Peakuuu CcaMOOKHUCIIEHUSI-CAMOBOCCTAHOBJICHUS
(IMCTIPOTIOPITMOHUPOBAHMS ).

Mertoibl COCTaBIIEHUSI YPABHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuii. MeTon
AJIEKTPOHHOTO  OarnaHca. BiusiHue  cpeapl  Ha  OPOTEKAHUE  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX MPOLIECCOB.

XuMu4eckne UCTOYHUKH TOKA. DJIEKTPOAHBIC MOTEHIHUANbl. P cTaHAapTHBIX 3JIEK-
TPOJHBIX MOTEHIUATIOB (JIEKTPOXUMHYECKUN psJi HANpsHDKEHUM MeTaisioB). ['anbBaHuye-
CKH€ JIEMEHTBI M IPUHIUIIBI UX pa0boThl. COCTaBIeHUE TAIbBAHUYECKUX dJIeMeHToB. O0pa-
30BaHHME TAJIbBAHMYECKUX TAp MPU XUMHUYECKUX Tpoleccax. ['aJbBaHUUECKUE DJIEMEHTHI,
NpPUMEHSAEMbIE B KU3HU: CBUHIIOBAas aKKyMyJATOpHas OaTapesi, HUKEIb-KaJIMHEBbIe Oara-
peu, TOIIUBHBIE FJIEMEHTHI.

DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB JIeKTPOaHUTOB. [Ipoiieccrl, mpoucxo-
JSIIME HA KAaTO/AE U aHOJE. YPABHEHUS JIEKTPOXUMUUECKUX MPOIECCOB. DIEKTPOIHU3 BOA-
HBIX PACTBOPOB C MHEPTHBIMU AJIEKTPOJIaMH. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C PACTBOPHU-
MBIMH 3JIeKTpoAaMu. [IpakTrueckoe NpuMEHEHHE IICKTPOJIN3A.

Ilpakmuueckoe 3anamue Ne'l



CocraBiieHHe YpaBHEHHI OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUM METOI0M
ANEKTPOHHOTO Oananca. OnpeneneHne OKUCIUTeNed 1 BOCCTAHOBUTEIICH.
Hemoncmpayuu
OxucanuTeIbHBIE CBOMCTBA Q30THOM KHUCJIOTEI.
OkucnuTenbHbIE CBOMCTBA JUXpPOMATa KaJusl.

Tema 2.10. Knaccugpuxayus eewgecme. Ilpocmuie eeuiecmea.

Knaccupukanus nHeopranmveckux emecTB. [Ipocteie u cioxHbie BemecTBa. Okcu-
JIbI, MX KiIaccudukanus. [ uapokcupl (OCHOBaHUS, KUCIOPOICOAEpKAIINe KUCIOThI, amdo-
TepHbIE TUAPOKCUIBI). KucioTel, nx knaccudukarus. OcHoBanus, ux kinaccudukarus. Co-
JIM CPEJTHUE, KUCIIbIE, OCHOBHBIE U KOMILIECKCHBIE.

MeTtasuibl. [lonoxxeHne MeTaaaoB B IEPUOIMYECKON CHCTEME U OCOOEHHOCTH CTPOCHUS
ux atoMoB. [IpocTbie BelecTBa — METaIbl: CTPOCHUE KPUCTAIIIOB U METAJUIMYECKash Xu-
Mudeckasi CBsi3b. OOmme Gu3nvyeckrue CBOWCTBa METALUIOB M UX BOCCTAHOBUTEIIBHBIE CBOM-
CTBa: B3aMMOJICHCTBHE ¢ HEMETauIaMH (KUCIIOPOJIOM, TaJlOTeHaMH, CEpOi, a30TOM, BOJIOPO-
JIOM), BOJIOW, KUCJIOTaMH, PaCTBOpPaMH COJIeH, OpraHMueCKUMHU BEIIECTBAMHU (CIIUPTaMHU, Ta-
JOTeHAIKaHAMU, ()EHOJIOM, KHUCIIOTaMH), miesiodamu. OKCUIIBI U TUIPOKCH]IBI METAJUIOB. 3a-
BUCHMOCTh CBOMCTB ATHX COCAUHECHUM OT CTEIICHEH OKHCIICHUS METAJUIOB. 3HAUCHHE Me-
TaJIJIOB B MPUPOJIE€ U )KU3HU OPTaHU3MOB.

Koppo3uss meranoB. [lonsatue koppo3uu. XuMHUECKas KOPpPO3usi. IIEKTPOXUMHUYE-
ckast kopposusi. CrlocoOBbI 3alIUTHI METAJUIOB OT KOPPO3HH.

O0mme cmoco0bI MOJyYeHHsI MeTAI0B. MeTaiibl B npupojie. Metanyprusi 1 €e Bu-
JIbI: TIAPO-, TUJIPO- U DJIEKTPOMETAILTYPrusi. IJIEKTPOJIU3 PACIIaBOB U pAaCTBOPOB COCIMHE-
HUM METAJUIOB U €ro NPaKTHYECKOE 3HAYCHHE.

Hememannwt. Ilonoxenne sHemeramioB B [lepuoanueckoii cucreme, 0COOEHHOCTH CTPO-
€HHUS UX aTOMOB. DJIEKTPOOTPULIATEIIBHOCTD.

brnaropognsie ra3pl. DIEKTPOHHOE CTPOSHHUE aTOMOB OJIarOpOJHBIX Ta30B U OCOOCHHO-
CTH VX XUMHYECKUX U (DU3UIECKIX CBOHCTB.

Hemerannel — npocteie BeniecTBa. X aToMHOE M MOJIEKYJISIPHOE CTPOEHUE UX. AJLIO-
Tponusa. XMMHUYECKHE CBOMCTBA HEMETAINIOB. OKHUCIUTEIbHBIE CBOMCTBA: B3aUMO/ICHCTBUE
C METaJUlaMH, BOJOPOJAOM, MEHEE AJIEKTPOOTPULATEIbHBIMA HEMETAIaMU, HEKOTOPBIMHU
CJIOHBIMH BEIIECTBAMU. BOCCTaHOBHUTENHHBIE CBOWCTBA HEMETAIIOB B pEaKIUsX C (PTo-
pOM, KHUCIIOPOJIOM, CJIOKHBIMH BEIIECTBAMH — OKHCIHUTEISIMH (a30THOM U CEpHOM KHCIIO-
TaMH U JIp.).

Jlabopamopnasa paboma Nel3
OO0mue cBO¥CTBa METAIIJIOB U HEMETAJLIOB.
Jemoncmpayuu

Komnexknus «Knaccudukanus HeOpraHU4ecKUX BEIIECTB» W 00pasibl MpecTaBUTeNeH
KJIACCOB.

Komnexuust «Knaccudukaruss opraHM4ecKUX BEIIECTB» M 00pasilbl MpeacTaBUTENEH
KJIaCCOB.

Mogenu KpUCTaJUIMYECKUX PEIIETOK METAJIOB.

Komnnekuust MeTanioB ¢ pa3HbIMA (PU3HUYECKUMU CBOMCTBAMU.

Koppo3zust MeTaisioB B 3aBUCUMOCTH OT YCJIOBHUU.

3amuTa METAIIOB OT KOPPO3UU: 00pa3IIbl «HEPKABEEK), 3AIUTHBIX TTOKPHITHIA.

Komnexnus pya.

Mopenu KpUCTaNIMUECKUX pelIeToK Homa, aiMasa, rpadura.



Tema 2.11. Ocnoénble Knaccvl HeOP2AHUYECKUX U OPZAHUYECKUX COeOUHEHUIL.

Bopoponnbie coennHennss HeMeTa/IoB. [lonydyeHrne aMmMuaka U XJIOpOBOJIOPO/IA CHH-
TE30M U KOocBeHHO. Pu3znyeckue cBorcTBa. OTHOILIEHUE K BOAE: KUCIOTHO-OCHOBHEIE CBOII-
CTBa.

Oxcuabl M aHTWAPUABI KapOOHOBBIX KHMCI0T. HeconeoOpa3zyroume u coineodpasyro-
mue okcubl. KuciaotHele oKCcuIbl, X cBOMCTBA. OCHOBHBIE OKCU/IBI, UX CBOMCTBA. AM{QO-
TE€pPHBbIE OKCU/JIbI, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB METAJIOB OT CTENEHU OKHC-
JeHUsl. AHTUIPUJIBI KapOOHOBBIX KUCIOT KaK aHAJIOTH KHUCIOTHBIX OKCHJIOB.

Kuciaorel oprannyeckne u Heopranmyeckme. KucioTrsl B CBETE TEOPUU BIEKTPOIIH-
THYECKOU auccormanuu. KucmoTel B cBeTe mporonmtuueckoi Teopuun. Kiaccuduxamus op-
TaHUYECKNX W HEOPTraHWYECKUX KUCIOT. OOIue CBONCTBA KHUCIIOT: B3aUMOJICHCTBUE Opra-
HUYECKUX M HEOPTaHMYECKUX KHCIOT C MeTalJlaMH, OCHOBHBIMHU U aM(OTEPHBIMU OK-
CUJAMH U TUAPOKCHUIAMH, COJISIMHU, 00pa3oBaHue CIOXKHBIX 3GUpoB. OCOOEHHOCTH CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOU M a30THOU KHUCJIOT.

OcHoBaHMs opraHnvyeckue M Heopranm4veckue. OCHOBaHHUS B CBETE TEOPUU AIIEKTPO-
auTHdeckor auccoumanuu. OCHOBaHMA B CBeTe MpoTonuThueckoi teopuu. Kiaccupu-
Kalusl OPraHUYeCKUX W HEOPraHWYECKUX OCHOBAHUU. XUMHUUYECKHME CBOMCTBA IIEIOYEH U
HEPACTBOPUMBIX OCHOBaHWU. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUI: aMMHAaKa U aMUHOB.
B3anMHOe BiusiHME aTOMOB B MOJIEKYJIE aHUJIMHA.

AM@oTepHbIe OpraHuYeckne U HeopraHudeckue coequHenusi. AMdorepHbie OCHOBa-
HUSI B CBETE MPOTOJIUTUYECKON Teoprur. AMGPOTEPHOCTh OKCUIOB U THIPOKCHIOB TIEPEXO0/I-
HBIX METAJIJIOB: B3aUMOJECHCTBUE C KUCIOTAMU U IIEJTOYAMHU.

Coumn. Knaccudukanusa u xumudeckue cBoiictBa cojieil. OcOOEHHOCTH CBOMCTB coliei
OPraHUYECKUX U HEOPTAHUYECKUX KHUCIIOT.

I'eneTnuyeckasi CBA3b MEXKAY KJIACCAMH OPraHMYECKHUX U HEOPTAaHNYECKHUX COeIMHe-
HMi. [IoHsATHE O reHeTUUEeCKOM CBSI3U U T€HETUYECKUX PsAJIaX B HEOPraHUYECKOW U OpraHu-
yeckoil XxuMuu. ['eHeTnyeckue psapl MeTaia (Ha mpuMepe Kallblids U JKeje3a), HeMeTaia
(cepbl U KpeMHHUS1), IEPEXOTHOTO AeMeHTa (1uHKa). ['eHeTnyeckue psiibl U reHeTUuYecKas
CBSI3b B OPraHMYECKON XUMUU. ENMHCTBO MUpa BELIECTB.

Jlabopamopnas paboma Nel4

I'eneTnueckas CBSI3b MEXKY KIACCAMU HEOPIraHUYECKUX U OPTAHUYECKUX COEAUHEHHI.
Tema 2.12. Xumusa snemenmos.

S- neMEeHTbI

Bomopoa. /IBOMCTBEHHOE IOJOXKEHUE BOJOPOJA B MEPUOAMYECKON cucTeMe. M30Torbl
Bozlopoaa. Tsixenas Bojga. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJAOPOAA, €TI0
MOJIyY€HUE U IpUMeHeHue. Poiib BOJOpoa B )KUBOW U HEKUBOU IPUPOJIE.

Boaa. Ponb Boabl Kak cpenooOpa3yroniero BenecTBa KIeTKH. DKOJIOTMYEeCKHe aCTIeKThl
BOJIOIIOJIb30BAHUS.

uemeHThbI 1A-rpynnsl. [llenounsie MeTamibl. O01mas XxapakTepucTHKa HIEJIOYHbIX Me-
TAJUIOB HA OCHOBAHUM M0JI0)KeHUA B [lepuonnueckont cucreme snnemenToB /. . Mennenee-
Ba U cTpoeHus: aToMoB. [lonydyenue, pusmuyeckue 1 XMMUYECKHUE CBOMCTBA IIETIOYHBIX ME-
TautoB. KaTHOHBI MIENTOYHBIX METAUIOB KaK BaKHEHUIIas XuMHU4Yeckas (Gopma ux cyiie-
CTBOBAHMS, PETYJSAITUBHAs POJIb KaTUOHOB Kajus M HaTpus B KUBOU kieTke. [Ipuponnsie
COEIMHEHUs1 HaTpUs U KaJlUsl, UX 3HAYCHHUE.

daementbl [MA-rpynnbl. O0mias XapakTepUCTHKA IETOYHO3EMEIbHBIX METAJUIOB U
MarHvsi Ha OCHOBaHUHU Noy1okeHus B Ilepuonnueckoit cucreme snemenToB . . Mennene-
eBa u cTpoeHusi aroMoB. Kanbuuii, ero nonydenue, Guanvyeckue 1 XUMUYECKHUE CBOMCTBA.



Baxueiimme coeguHEeHUsT Kb, UX 3HAYEHHE U NpuMeHeHue. Kanbuuii B mpupoe, ero
Ouosoruyeckasi poJb.
P - SICMCHTbI

AsnroMmuHMi. XapakTeprUCTHKa aJIOMUHUSA HA OCHOBAaHUU I0JI0KEeHUS B [lepnonnueckoi
cucreme snemenToB JI.M. MenpaeneeBa u ctpoenus atoma. [lonydenue, pusndeckue U Xu-
MHYECKHE CBOMCTBA allOMUHUS. BakHelmue coeTMHEHUS aJfOMUHUS, UX CBOMCTBA, 3HAUe-
HUE U npuMeHeHue. [IpupoaHbpie coeqMHEHUS ATFOMUHMUSL.

Yraepoa u kpemuuii. O0mias xapakTepruCcTUKa HA OCHOBAaHUU MX ToyoKeHus B [lepuo-
nudeckoir cucteme J[. M. MenaeneeBa u ctpoenus aroma. [IpocTeie BemecTBa, oOpa3oBaH-
HbIE 3TUMH dJIeMeHTaMu. OKCHUIIBI U TUJIPOKCUJIBI yIiiepoJa U KpeMHus. Baxuelume conu
YTOJBHON U KpeMHHUEBOU KUCIOT. CUIMKATHAS TPOMBIIUIEHHOCTD.

I'asorenbl. O0mIas xapakTeprUCTUKA raJJOTeHOB HA OCHOBAHMH WX TojokeHus B [lepuo-
nrueckoun cucreme aneMmeHToB Jl. M. MenneneeBa u ctpoeHust aToMOB. ['anorensr — mpo-
CThIE BELIECTBA: CTPOCHUE MOJIEKYJ, XMUMHUYECKHE CBOMCTBA, MOJYYEHHUE U MPHUMEHEHUE.
Baxueiiime coeuHEeHUsI raJlor€HOB, UX CBOMCTBA, 3HAUEHUE M NMPUMEHEHHE. ['aioreHsl B
npupoje. buosorndeckast poJib raJIOr€HOB.

Xaabkorenbl. OO11ass XapaKTEpUCTUKA XaJIbKOI€HOB HA OCHOBAaHUU UX MOJIOKEHUS B
[Tepuonnueckou cucreme annementoB .M. MenaeneeBa u cTpoeHuss aTOMOB. XaJIbKOTEHbI
— mpocTeie BemecTBa. AyutoTpornus. CTpoeHHe MOJEKYN aUIOTPONHBIX MOAUUKAIIUN U
ux cBoiicTBa. [lonyuyeHne U NpuMEHEHUE KUCIOpOaa U cepbl. XaJIbKOTE€HbI B IPUPOAE, UX
Ouosoruyeckas poib.

DueMeHTbl VA-rpynmnbl. O0mas XapakTepUCTHKA 3JIEMEHTOB TOW TPYIINBI HA OCHOBA-
HUM UX noJioxkeHus B [lepuoanueckon cucreme sneMeHToB . . MenaeneeBa u crpoeHus
aToMoB. CTpOEHHE MOJIEKYJBI a30Ta M AJTIOTPONHBIX Moaupukanmii pocdopa, nx pusnde-
CKHE U XMMHUYECKue cBoiicTBa. Bojpopoanbsie coeiuHeHus 31eMeHTOB V A-rpyriibl. OKCUIbI
azora u (ocdopa, COOTBETCTBYIOMMUE UM KUCIOTHL. Conu 3THX KUCIOT. CBOMCTBA KHUCIIO-
POMHBIX COENMHEHHH a3oTa U ¢ochopa, UX 3HAUYCHHE U MpPUMEHEHHE. A30T u ¢ocdop B
npupojie, uX OUoIoruyeckas posb.

DueMmeHThl 1VA-rpynnbl. OO0mias xapakTepUCTHKA 3JIEMEHTOB 3TOW TPYIIBl HA OCHO-
BaHUM UX TonoxkeHus B [lepuoamueckon cucreme anemenToB . . MenaeneeBa u ctpoe-
HUSL aTOMOB. YTJEepoj u ero autoTponus. CBONCTBA aJTIOTPOIHBIX MOIU(DUKAIINKN YTiIepo-
J1a, UX 3Ha4Y€HHE U NpuMeHeHne. OKCUAbl U TUAPOKCUIBI YTIIEPOIa U KPEMHHUS, UX XUMUYe-
ckue cBorctBa. CoyiM yroJIbHOM U KPEMHHUEBBIX KUCIIOT, UX 3HAYE€HHE U TpuMeHeHue. [Ipu-
po000pa3yrolas poJib yriiepoaa AJis )KUBOW U KPEMHUS ISl HE)KUBON TTPUPO/IBI.

d — s1eMeHTHI

Ocobennoctu crpoenus aromoB d-anementoB (I-VIIIB-rpynm). Menb, IMHK, XpoM, Ke-
JIe30, MapraHell Kak MPOCThIE BellecTBa, X (U3MYECKHEe M XHMHUYECKue cBoiicTBa. Ha-
XOXKJEHUE ASTHUX METAUIOB B MpHUpOJAe, WX TmoiydeHue u 3HadeHue. CoenuHenus d-
3JIEMEHTOB C PA3JINYHBIMU CTENEHSAMHU OKUCIEHUS. XapaKTep OKCUIAOB U TUAPOKCHUIOB ITUX
3JIEMEHTOB B 3aBUCHUMOCTH OT CTEIICHH OKHCJICHHUS MeTallia.

Ilpaxkmuueckoe 3anamue Ne§
OO1muii IaH XapakTEPUCTUKH TIIaBHBIX (A) MOATPYII 3JIEMEHTOB

Ilpaxkmuueckoe 3anamue Ne9
OO0mmas XxapakTepucTUKa U3MEHEHUSI CBOMCTB 3JIEMEHTOB B IMOOOYHBIX MOJArPYyIIIax
(I-VIII rpynmax)



Hemoncmpayuu

[lepnoauueckas cucrema Menaeneesa JI.M. Komiekiuu npocTeix BeecTs, 00pa3oBaH-
HBIX 3JIEMEHTAMU PA3JIMYHbBIX AIEKTPOHHBIX CEMENCTB.

Komekunn MuHepanoB v rOpHbIX HOPO/I.

Tema 2.13. Xumus 6 srcuznu oouwecmea.

Xumus U NPOU3BOACTBO. XMMHUYECKAS MTPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTHUHU.
Coelppe 11 XMMHYECKOM NIPOMBILUIEHHOCTH. BoJa B XMMHYECKOW HPOMBIIUIEHHOCTH.
OHeprus s XUMHYECKOro MpOu3BoJicTBA. HayuHble MPUHIMIIBI XUMUYECKOTO MPOU3BOJI-
CTBa. 3aluTa OKpYKalolel cpebl U OXpaHa TpyJa MpU XUMHUUECKOM IpouszBoAcTBe. Oc-
HOBHBIE CTaJMU XMMHUYECKOIro Mpou3BojacTBa. CpaBHEHHE MPOU3BOACTBA aMMHAaKa U METa-
HOJIA.

XumMus B CeJIbCKOM XO03slicTBe. XUMH3alMsl CEIbCKOIO XO031CTBA U €€ HaIlpPaBJICHHUS.
Pacrenus u mouBa, MOYBEHHBIN MOTJIOMIAIOIINNA KOMITIEKC. Y 100peHHsS M MX Kiaccuduka-
1. XUMUYECKHE CPEICTBA 3alIUThl pacTeHuil. OTpULaTeNIbHbIE TOCIEACTBUS IPUMEHEHUS
NECTUINI0B U 60phOa ¢ HUMU. XUMU3AIIHS )KHBOTHOBO/ICTBA.

XuMus u 3Ko0J0russ. XvUMHUYECKOE 3arpsA3HEHUE OKpYyxKarolieil cpeasl. OxpaHa ruipo-
chepsl OT XMMHUYECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTO 3arpsi3HEHUSI.
Oxpana atMocdepbl 0T XUMHUECKOro 3arpssHeHus. Oxpana ¢iaopbl U (ayHbl OT XUMHYE-
CKOI'0 3arpsi3HeHHs. BUOTEXHOIOTHS ¥ TeHHAs! UHKEHEPUSL.

XuMmus ¥ NOBCeIHeBHAs KM3Hb YesioBeKa. /lomamHsasa anreka. MorIye U YuCTAIme
cpenctBa. CpenctBa 60pb0bI ¢ OBITOBBIMU HaceKOMbIMU. CpeicTBa JIMYHOM TUTHEHBI U KOC-
METUKHU. XUMHUS U NUa. MapKUpOBKU YIIAKOBOK IMUILEBBIX U TUTUEHUYECKUX MPOJYKTOB U
YMEHHUE UX YUTaTh. DKOJIOTHS KIJINILA. XUMUS U TeHETHKA YEIOBEKA.

Hemoncmpayuu
Komnekuus ynoOpeHuit 1 mecTuiu0B.
OO6pasupl  cpeacTB ObITOBOM  XMUMHM W JIEKAPCTBEHHBIX  IPErapaToB.



Camocmoamenvnasn paboma K pazoeny 2 «Qouwiasa u HeOP2AHUYECKAA XUMUA)

Cocmaesnenue cxemol:

arperaTHbIX COCTOSIHUN;

CTPOEHUS AIIEKTPOHHBIX OpOUTAIIEH;

o0pa3oBaHus pa3IMYHbIX BUJIOB XMMHUYECKHUX CBS3EH;
KJaccupuKalM XUMUYECKUX PEaklUUid B OpraHUYeCKOl M HEOPraHMYEeCKOW XUMUU; Kilac-
cu(UKaIUKA PaCTBOPOB IO arpeTaTHBIM COCTOSIHUSIM;

CTYTIEHYATOU TUCCOIMAIINH CHIILHBIX U CJIA0BIX DJIEKTPOJIUTOB;
XapaKTepUCTUKH TUITMYHOTO METaJlla U HeMeTalia (1o BEIOOPY);
TF€HETUYECKOM CBSI3U MEXK/y KJIaCCaMU HEOPTAaHUYECKUX COCTUHEHUM;
T€HETUYECKOM CBSI3U MEXKY KJIaCCaMU OPTaHUYECKUX COECIMHEHUI;
XapaKTEPUCTUKH 3JIEMEHTA MEPUOIUYECKON CUCTEMBI (TIO BEIOOPY);
Iloozomoeumbs coobuwenue:

00 oTkpbITuH emeHTa [ICXD (1o BeIOOPY) U 00BICHEHHE €T0 Ha3BaHUS,
0 3HAQYEHUHU JUCTIEPCHBIX CUCTEM B OBITY;

Cocmaenenue kpocceopoa na memy «Ilonumepwry, «Memanviy;
Pewenue ynpasxccnenuii:

Ha CKOPOCTh XUMHUYECKON pPeaKilnu;

Ha XMMU4eckoe paBHoBecue, npuHuun Jle-Illatense;

Ha CMELIEHNE XMMUUYECKOr0 paBHOBECHS;

Ha CIOCOObI BhIpAXXEHUSI KOHIIEHTPALIUI;

Ha KOHCTAHTY AMCCOLMALIUY;

Ha COCTaBJICHUE MOJICKYJISIPHBIX YPaBHEHUM;

Ha COCTaBJIEHUE YPAaBHEHU I'MIPOJIN3a;

Ha ONpEIEJICHNUE CTEIIEHU OKUCIICHUS;

Ha ONpE/IEJICHNE OKUCIIUTEIS U BOCCTAHOBUTEIS;

Ha coctaBiieHue ypaBHeHuit OBP;

Hanucanue peghepamoe na memut (no év1oopy):

Kuznb un pesrensHocts [[.M. Menneneena.

[MeproauueckomMy 3aKoHy Oy/ylee He TPO3UT pPa3pyILICHUEM.

Cuntes 114-ro snemenTa — TpuyM@ pOCCUNCKUX (PU3UKOB-SICPIITUKOB.
MuHepalibl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JUTOC(hEPHI.

Koppo3zust MeTamioB u ciocoOb! 3alUThl OT HEE.

HcTopus mBenCcKON CIIUYKY.

XUMUS METAJUIOB B MOEH MPo(ecCHOHANBHON JesITENbHOCTH.

X¥MUS HEMETaNIOB B MO€l MpodecCHOHAIbHOMN AeSITeTbHOCTH.
CepHas KuCI0Ta — «XJIE0 XMMHUUECKON MTPOMBIIILIIEHHOCTH.
[ToBapeHHas COIb KAK XUMUYECKOE ChIPHE.
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Temul cooowenuit, pepepamos, unousUOYanbHHIX RPOEKM OB

OTkpeITHE 71eMeHTa (110 BBIOOPY) B 00BSCHEHNE €r0 Ha3BaHUSI.

3HaueHue AUCIIEPCHBIX CUCTEM B OBITY.

HcTopust BOSHUKHOBEHUS U Pa3BUTHUSI OPraHUYECKON XUMUM.

Posib oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUH PA3BUTUU MUPOBON OPraHUYECKONW XUMUU.

b N



Kuznub u gesrensHocts A.M. byTieposa.

ApomaTu4ecKue yrieBOAOPOAbl KaK ChIPbE NIl MPOU3BOACTBA MECTUIUIOB.

DKOJIOTMYECKUE aCIEKThI UCIOIb30BaHUS YTIEBOAOPOIHOTO ChIPBSI.

HcTopust oTKpBITHS U pa3pabOTKU Ta30BBIX W HEPTAHBIX MecTOpoxaeHuil B Poccuiickoit

®denepauuu.

9. Xumus yrieBoAopOIHOTO ChIphs U Mosi Oyaymias npodeccuoHallbHast 1eATeIbHOCTb.

10. DTanon: Benuyaiiiee 6Jaro U CTpanrHeiIee 3Jo.

11. Anxoronusm u ero mpoguiIaKkTrKa.

12. MHOroaToMHble CIUPTHI U MOs Oyay1iasi npopecCUOHaNbHAs A TEIbHOCTb.

13. ®opmanbaernr Kak OCHOBA MOJTYYEHUS BEIIECTB M MAaTEPHAIIOB ISl MOEH MPoQeCcCOHab-
HOH JesTEIILHOCTH.

14. Uctopus ykcyca.

15.9Kupsl Kak NPOAYKT MUTAHUS U XUMUYECKOE CHIPHE.

16. Mbuta: npomuioe, HacTosIee, Oyaymiee.

17.YrneBoasl U uX pojib B )KUBOW MPUPOJIE.

18. Pa3zBuTHne caxapHoi MpOMBIIIJIEHHOCTH B Poccum.

19. Ponb yrineBogoB B Moeit Oyaymieit mpodeccnoHaabHON AeSITETbHOCTH.

20. AHUJIMHOBBIE KPACUTEIN: UCTOPHS, IPOU3BOACTBO, IEPCIIEKTUBA.

21. AMMHOKHCIIOTBI — «KUPITUYUKN» OETKOBBIX MOJIEKYII.

22.Ku3Hb — 3T0 C0CO0 CYIIECTBOBAHUS OCTKOBBIX TE ....

23.benkoBasi OCHOBa UMMYHUTETA.

24. lebunut O6enka B MUIIEBBIX MPOJYKTAX U €r0 MPEOJOJICHUE B paMKax INI00abHOM Mpojo-
BOJILCTBEHHOM MPOTPaMMBI.

25. Xumust 1 OMOJIOTHS HYKJIEMHOBBIX KUCIIOT.

26. XKu3nub n gesrensHocTh .M. Menneneena.

27.TlepuoanueckoMy 3aKOHY Oyyliee He TPO3UT pa3pyLICHUEM.

28.Cunre3 114-ro anemenTta — TpuyM@d pocCUiCKuX PU3NKOB-SIEPIIUKOB.

29. MuHepaibsl ¥ TOPHBIE TTOPOIBI KAK OCHOBA JIUTOC(EPHI.

30. Koppo3usi METaJIOB U CIIOCOOBI 3aIIUTHI OT HEE.

31.cTopus mBEACKON CIIUYKH.

32. Xumusi METaIIOB B MOEH MPoecCHOHATBEHON AesITENbHOCTH.

33. Xumusi HeMETaJJIOB B MO€H Mpo(ecCHOHaIbHON AEATETbHOCTH.

34. CepHas KHCIIOTa — «XJ1€0 XUMUYECKOM MPOMBIIIIEHHOCTH.

35.1loBapeHHas COJib KAK XMMUYECKOE ChIPHE.
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJIBHOCTHNOBYYAIOIIINXCA

Conep:xanue 00y4eHus

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeJIbHOCTH CTY-
JE€HTOB (HA YPOBHE YUeOHBbIX IeHCTBHI)

Baxueiiniue XUMHUYecKHue
MOHATHSA

YMeHue gaBaTh ONpeeieHre U ONePUPOBAThH CIEAYIOUIUMU
XUMUYECKUMHU TOHSATUSIMU: BEIIECTBO, XWMHYECKUU 3Je-
MEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHasi U MOJie-
KYJISIpHas Macchl, MOH, aJlZIOTPOIHS, U30TOMbI, XUMHUECKAsI
CBfI3b, AJIEKTPOOTPULIATEILHOCTb, BaJE€HTHOCTb, CTEMNEHb
OKHUCIIEHUS, MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA O0BEM Tra-
3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO M HEMO-
JIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, SJIEKTPOJIUT U HEIJIEK-
TPOJIUT, DJIEKTPOJIUTUYECKAS] TUCCOLMALINS, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKUCJIECHUE U BOCCTAHOBJIIEHUE, TETUIOBOU
3¢ deKT peakiuu, CKOPOCTh XUMUYECKOM peaKInu, KaTalus,
XMMHYECKOE PaBHOBECHE, YIIEPOIHBIA CKeNeT, (PyHKIHO-
HaJbHAs FPYIINA, U30MEPHS, TOMOJIOTHUS

OcHOBHBIE 3aKOHbI XUMHH

DopMyJIMPOBAHHUE 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB U
ITOCTOSIHCTBA COCTaBa BEIICCTB.

YcraHOBKa NPUYMHHO-CIIEICTBEHHOW CBSI3U MEXKIY COAEP-
YKAHUEM ITHX 3aKOHOB U HAIMMCAHUEM XUMHUYECKHUX (Hopmyn
U ypaBHEHUH. YCTaHOBKA 3BOJIIOLIMOHHON CYIIIHOCTH MEH-
JICJICEBCKON W COBPEMEHHOUW (HOPMYIHPOBOK TMEpUOIHYC-
ckoro 3akoHa /[. . MenneneeBa. O0bsicHeHNe (HU3HUECKO-
ro CMBICJIa CHMBOJIUKH TIEPHOJAYECKON TaOJIHIBI XUMHUYEC-
ckux anemeHToB JI. Y. MenpaeneeBa (HOMEpOB 3JIEMEHTA,
nepuoia, TPyNIbl) U YCTAHOBKAa MPUYMHHO-CIIEICTBEHHOU
CBSI3M MEXY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSAMH M3-
MEHEHHsI CBOWMCTB 3JIEMEHTOB M OOpa30BaHHBIX HWMH Be-
LIECTB B IIEPUOJIAX U FPYIIax.

XapakTepucTHKa 3JIEMEHTOB MAaJIbIX U OOJBIINX MEPUOJIOB
no wux mnojgoxenutro B Ilepuognmueckoin cucreme /.
N.Menneneena

OcHoBHbIE TCOPUU XUMHHU

YcTaHoBKa 3aBHCUMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB OOpa3yIOIUX WX XUMHYECKUX DJIEMCH-
TOB. XapaKTEPUCTUKA BAXKHEUIIIUX TUIIOB XUMHYECKUX CBSI-
3¢l 1 OTHOCUTEIILHOCTH STOM THUIIOJIOTHH.

OO0bsicHEHHE 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa
U CTPOEHHUS KPUCTALIMYECKUX PELIETOK.

DopMyJIMPOBKA OCHOBHBIX IMOJIOKEHUN TEOPUH DIICKTPOJIH-
THUYECKOM JUCCOLMAIMHA M XAPAKTEPUCTHKA B CBETE 3TOU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX CO-
€JINHEHUN.

DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKO-
o CTPOEHHUSI OPraHUYECKUX COCIIMHEHUN U XapAKTEPUCTUKA
B CBETE ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OpPraHMU-




YECKHUX COCOUHECHUN

BakHeilinmime BemecrBa M
MaTepHaJIbl

XapakTepHuCcTHKa COCTaBa, CTPOEHUsI, CBOMCTB, MOJyYEHUS U
npuMeHeHus: BakHeWmux MertamioB (A u II A rpynm,
ANIOMUHUS, Kelle3a, a B €CTeCTBEHHO-HAYYHOM Mpoduie U
HEKOTOPBIX d-37IEMEHTOB) U UX COETMHEHU.
XapakTepHucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYyUYCHUS U
npumeHenus Baxuenmux Hemeramwios (VIII A, VIIA, VIA
rpynm, a Takxe azota U (ocdopa, yriepona U KpemHHUS,
BOJIOPOJIa) U MX COEAMHEHHH. XapakTepuCTHKa COCTaBa,
CTPOEHMSI, CBOMCTB, MOJIYYEHUSI U IPUMEHEHUS BaXKHEHIITNX
KJIACCOB YTJIEBOJAOPOJOB (AJIKAHOB, IUKIIOAJIKAHOB, aJKe-
HOB, aJIKWHOB, apEHOB) U MX HamOoJee 3HAaUUMbIX B HapOJ-
HOXO3AMCTBEHHOM IUJIAHE MPEJICTABUTENCH.

AHaNoruyHas XapakTEepPUCTUKA BaKHEHIIUX Mpe/ICTaBUTE-
Jeil Apyrux KJIacCoB OPraHWYECKUX COEIMHEHUI: METaHOa
U DTaHOJA, CIOXKHBIX 3(QHUPOB, KUPOB, MbUI, aJbJAECTUIOB
(popmanberuioB U areTanbaernia), KETOHOB (aleToHa),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIOTHI, JIJIsl €CTECTBEH-
HO-HAy4YHOTO Npouis NpeacTaBUTENed IPyrux KiaccoB
KHCJIOT), MOHOCAaXapuJ0B (TJIOKO3bI), AUCaXapuaoB (caxa-
pO3bI), MoiucaxapuyioB (Kpaxmajnaa U IEJUII0JIO3bI), aHUIIU-
Ha, aMUHOKHUCJIOT, OEJIKOB, UCKYCCTBEHHBIX M CHHTETHYE-
CKHX BOJIOKOH, Kay4yKOB, TJIACTMACC

XuMHYeCKHil fA3LIK U CHM-
BOJIMKA

Hcnonps3oBanue B yueOHOM 1 MpodecCnOHaTbHON IeATeNb-
HOCTU XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3BaHue M3y4yeHHbIX BELIECTB [0 TPUBHAIBHOM MM MEX-
JlyHapOJIHOM HOMEHKJIAType U OTpaKEHHE COCTaBa ITHX CO-
€IMHEHUH C MOMOIIBI0 XUMUIECKHUX (HOPMYII.

OTtpaxeHHe XMMHYECKUX IPOLECCOB C MOMOUIbIO ypaBHE-
HUW XMMUYECKHUX PEaKIMi

XuMH4YeCKHe peakuuu

OObsiCHEHHME CYUIHOCTH XMMHUYeCKUX mpoueccoB. Knaccu-
dbuKkanys XMMHUYECKUX PeaKIHi 0 pa3IMuyHbIM PU3HAKAM:
YHCIy U COCTaBy MPOAYKTOB M PEareéHTOB, TEIUIOBOMY 3(-
dekry, HampaBieHHIO, (pa3e, HATUYHUIO KaTajau3aTopa, W3-
MEHEHUIO CTENEeHEeH OKHUCIICHUS 3JIEMEHTOB, 00pa3yrolux
BEILIECTBA.

YcTaHOBKa PU3HAKOB OOIIETO W PA3IMYHOTO B THIIOJIOTHU
peaKuuid 111 HEOPraHMYECKOW U OPraHUYECKOM XUMHUH.
Knaccuduuukanus BemecTs U MpoOLECcCOB ¢ TOYKU 3PEHHUS
OKHCIeHUs-BoccTaHoBIeHUsl. CocTaBlieHHEe YpaBHEHUH pe-
aKIUi ¢ MOMOIIBIO METO/Ia IIEKTPOHHOTO OaaHca.
OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKON peaKInu
U TIOJOKEHUS XUMHUYECKOTO DPaBHOBECHS OT pPa3jIMYHBIX
¢dakTopoB

XuMHYECKHH IKCIIEPUMEHT

BrInosiHEHME XMMHUYECKOTO 3KCIIEPUMEHTA B IIOJTHOM COOT-
BETCTBUU C MPaBUJIaMU O€301aCHOCTH.

Ha6mronenne, ¢ukcamus u onucaHue pe3yabTaTOB MPOBeE-
JICHHOT'0 SKCIIEPUMEHTA




XuMmuyeckass ”HGpopMauus

[TpoBeneHne camMOCTOATENBHOIO MOMCKA XUMUYECKOW HH-
dopmMalMM C UCHOJb30BAHMEM PA3IUYHBIX HMCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX H3/IaHUN, KOMIBIOTEPHBIX 0a3 maH-
HBIX, pecypcoB MHTepHera). Mcnonb30BaHue KOMIBIOTEP-
HBIX TEXHOJIOTHH 17151 00pabOTKM M Mepenadu XUMUYECKON
uHOpPMAIIMHK U €€ MTPEICTABICHUS B PA3IUYHBIX (popMax

Pacuernl mo XMMHYECKHM
(popmyiam u ypaBHeHHSIM

YcraHoBKa 3aBUCHMOCTH MEXKYy Kau€CTBEHHOW M KOJIMYE-
CTBEHHOM CTOPOHAMHU XMMHYECKUX 0OBEKTOB U MPOIIECCOB.
Pemenne pacyeTHbIX 3a7a4y MO XUMHUYECKUM (opmysam U
YpPaBHEHUSIM

IIpopuasnoe u mnpodec-
CHOHAJIBHO 3HA4YHMOE CO-
AepKaHne

OOBbsicHEeHNEe XMMUYECKUX SIBJICHUH, IPOUCXOAIINUX B MIPU-
poje, ObITY U Ha MPOU3BOJICTBE.

OnpeneneHue BO3MOKHOCTEM IMPOTEKAHUSI XUMUYECKUX
NPEBPALLEHUIN B PA3IIMUHBIX YCIOBUSX.

CoOmrofieHre MpaBUil SKOJIOTHYECKH I'PAMOTHOIO IOBEJIE-
HUS B OKPYXKaIOILLIEH cpene.

OneHka BIUSHUSA XMMUYECKOTO 3arpsA3HEHUS] OKpYXKaroulei
Cpellbl Ha OPraHU3M Y€JI0BeKa U IPYTUe )KUBbIE OPraHU3MBI.
Cobmrofenne npaBuil 0e30MacHOro0 OOpAILEHHUsS! ¢ TOPHOYH-
MH ¥ TOKCHYHBIMU BEIIECTBAMH, JTaOOPATOPHBIM 000PY/I0-
BaHueM. [loaroroBka pacTBOpOB 3a1aHHON KOHLEHTPALMH B
OBITY M Ha IPOU3BO/ICTBE.

Kputnueckast omeHka TOCTOBEPHOCTH XMMHUYECKOH HH)OP-
Maluy, MOCTYNaed U3 pa3HbIX HCTOYHUKOB




5. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI IMCHUITJINHBI

5.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEPUAIbHO-TEXHUYECKOMY 00ecTeYeHH 10
Peanuzarust mporpamMmbl TUCHIUTIIMHEI OCyIIeCTBIsieTcs: B JlabopaTopun XumMuun

Ob6opynoBanue yueOHoro kabunera Jlabopatopust XuMuu
MoCaJ04YHBIC MCCTA 110 KOJIMYCCTBY 06yqa101u1/1xc;1;
pabodee MeCTO MPernoaBaTes;

CTCH/IBI;

MO/JIENH;

HaOOP ISl U3TOTOBJICHUS MOJIEJIEH BEIIECTB;
MYJIbTUMEAUNHBIN TPOEKTOP;

XUMHYECKasl MOCyJ]a 1 XUMUYECKHE PEaKTUBHI ;
KOMIIBIOTED.

TexHuueckue cpeacra odyuenusi: madboparopus «KOMIBIOTEPHOTO TECTUPOBAHUS» (KOM-
IBIOTEPHI C JUIICH3MOHHBIM IPOTPaMMHBIM OOECTICUeHHEM, ayJUTOPHAsT JOCKAa MYJIbTUMEIUIHAS)
u «TeXHUYECKUX CPeACTB» (MYIbTHMEIUHHOE 000PYIOBAHHKE).

5.2 UudopmanuoHHoe obecniedeHue 00ydeHusl
Ilepeyenn pexoMeHAyeMbIX y4eOHBbIX H31aHnii, UHTepHeT-pecypcoB, JONOJTHUTEIbLHOM
JIUTEPaTypbl

OcHoBHas1 iUuTEpaTypa

1. Tynuxkun E.W. Xumus B 2 4. Yacte 1. OOmas u HeopraHu4ecKass XUMHs: YIeOHUK
st CIIO — 2-e u3a., ucnp. u gon. — M.: U3narenscrso FOpaiit, 2017.

2.  Tynuxun E.W. Xumus B 2 4. YacTs 2. Oprannyeckas xumus: yaeOnuk mist CITO — 2-
€ u31., uctp. u goi. — M.: U3narensctBo IOpaiir, 2017.

HNurepHer — pecypcsl
www.pvg.mk.ru(omummnuana «I[Tokopu BopoObeBbI TOPHI»).
www.hemi.wallst.ru(O6pa3oBarenbHbIil CAUT ISl KOJIBHUKOB « XHUMHUSI»).
www.alhimikov.net(OOpa3oBaTenbHBI CAalT AJI IIKOJIBHUKOB).
www.chem.msu.su(2nekTpoHHass OMOIUOTEKA 10 XUMUH ).
www.enauki.ru(uHTepHeT-U31aHue 1ig yuuteneil « EcrecTBeHHbIe HAYK»).
www.lseptember.ru(metonuueckas razera «IlepBoe ceHTAOP»).
www.hvsh.ru(kypaan «Xumus B IIKoIe»).
www.hij.ru(kypHan « XuMus ¥ 5KU3HbY).
www.chemistry-chemists.com(351eKTpOHHBIN KypHaTT « XUMUKU U XUMUS»)

5.3. PekoMeHAalUM N0 peaju3alMu JUCHUINJIMHBI JJIsi HHBAJIHUIOB U JIMI ¢ OTPAHHYEH-
HBIMH BO3MOKHOCTSIMU 3/10POBbSI

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJIOBH peaTu3aluy JUCIUIITHHbI
Jis 0Oydaronuxcsau3 yucia UHBAIUAOB U JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0pOBbsI Ha
OCHOBAHMU TMHCHMEHHOTO 3asBJICHUS 00YYaroLIerocs MUCHUIUIMHA (MPO(pECCHOHATBHBIA MOIYIIb)
peanu3yercsi ¢ yueToM 0COOEHHOCTEH NCUXO()U3NMUECKOro pa3BUTHS, MHIUBUAYAJIbHBIX BO3MOXKHO-



CTeW U COCTOSIHMA 3/I0pOBbsl (Jajiee - MHIAMBHIYAJTbHBIX OCOOCHHOCTEN); oOecrednBaeTcsi co0IIto-
JIEHUE CIEIYIOMNX 00IuX TpeOOBaHMI: UCTIOIb30BAaHUE CHEIHAIBHBIX TEXHUYECKUX CPEACTB 00Y-
YEeHUs KOJUIEKTUBHOTO M MHIUBHUAYaJIHHOTO MOJI30BAaHUS, PEAOCTABICHUE YCIYT acCHUCTEHTa (T10-
MOIITHMKA), OKa3bIBAIOIIETO TAKOMY OOyUalomeMycss HEOOXOAUMYI0 TEXHHUECKYI0 TTOMOIIb, 00ec-
IIeUeHHe JI0CTyNa B 3/1aHUS U MMOMEUICHHUS, I/Ie TPOXOJUT YUeOHBIH Mmpolece, pa3MellieHle Ha mop-
tane OCII HeoOXOaUMBIX MaTepUAJIOB ISl TEOPETUUYECKON MOATOTOBKH, JJIsl TAOOPATOPHBIX padoT,
MaTepHaJioB Ul CaMOIPOBEPKH 3HAHWN (KOMIETEHLUI) U MOATOTOBKM K KOHTPOJIO 3HAHWUU MO
paszienaM TUCHHUILUIHHBI (MPOGECCHOHATBHOTO MOJYJsA),  JAPYTHE YCIOBHs, 0€3 KOTOPHIX HEBO3-
MOYKHO WJIM 3aTPyIHEHO 00y4YeHHE N0 AUCHUIUIMHE (IPOPECCHOHATHLHOMY MOJIYJIIO).

5.3.2.00ecneyenne cod10aeHns 00IKUX TPeOOBaHUI

[Tpu peanu3anuu IUCHUILTHHBL (TIPOQECCHOHATBHOTO MOIYJIsI) HAa OCHOBAaHUH MHCHMEHHOTO 3asiB-
JeHus 00yJaromerocsi ooecreunBaeTcs COOMIOACHIE CISAYIONINX 00X TPeOOBAaHUM: TIPOBEICHIE
3aHSATUH IS CTYICHTOB-WHBAINIOB U JIUI] C OrPAaHHYEHHBIMI BO3MOKHOCTSIMH 3JI0POBBSI B OJTHOU
ayJIUTOPUU COBMECTHO C IPYTUMHU 00YYAIOIMUMUCS, HE UMEIOIIUMU OTPAaHUYCHHBIX BO3MOKHOCTEH
3JIOPOBBSI, €CITH 3TO HE CO3JAeT TPYTHOCTEH Ui 00yJaroIIUXCsl; MPUCYTCTBUE B ayTUTOPHH ACCH-
CTEHTAa (aCCUCTEHTOB), OKA3hIBAIOIIETO(HMX) 00YyJaOIUMCS HEOOXOIUMYIO TEXHHYECKYIO IIOMOIIb C
Y4ETOM UX WHIMBHYaJbHBIX OCOOCHHOCTEH Ha OCHOBAaHUH MMMCHMEHHOTO 3asBJICHHUS; MTOJIb30BaHHE
HEOOXOUMBIMUA OOYYAIOIIUMCS TEXHHYECKHUMH CPEJCTBAMH C YYETOM HMX HHAWBHIYAIbHBIX OCO-
OGeHHOCTEH.

5.3.3./loBenenne uH(popManuu 0 CBeleHUs O0yYAKIIMXCH ¢ OrPAHUYEHHBIMHM BO3-
MOKHOCTSIMH 3/10POBbS
Bce nokansubie HOopMmaTuBHBIE akThl OCII «BKMPIIK» mo Bompocam peanuzanuu AUCUUILIAH
(mpohecCHOHABHBIX MOJYJEH) JOBOISATCS /0 CBEIEHHUS OOYyYaroIluXcs ¢ OrPaHUYEHHBIMH BO3-
MO>XHOCTSIMH 37IOPOBbSI B IOCTYITHOU ISl HUX (popme.

5.3.4. Peanuzanusi yBeJJUYeHUS NMPOAO/LKUTEILHOCTH NMPOXOKIECHUS] MPOMEKYTOYHOM
aTTecTAMHU MO OTHOIIEHWI) K YCTAHOBJIEHHON NMPOJOLKUTEIBLHOCTH A 00y4Yarlerocs ¢
OrpPaHNYeHHBIMHM BO3MOKHOCTSIMH 310POBbS

HpO,Z[OIDI(I/ITeJIBHOCTB MMPOXOKACHHUA HpOMGX(YTOqHOﬁ aTTeCTallu 110 OTHOMICHUIO K YCTa-
HOBJIEHHOH MPOJOIKUTEIFHOCTH YBEIUUYMBACTCA MO MUCHMEHHOMY 3asBJICHHIO 00YyYaromierocs c
OrpaHUYCHHBIMHU BO3MOXKHOCTSAMU 30POBbiA; MNPOAOJLKUTCIBHOCTL 3JK3aMCHA, HNPOBOAUMOIO B
nuchbMeHHOU (hopMe yBennyuBaeTcsi He MeHee yeM Ha 0,5 Jaca; mpoJoHKUTEIbHOCTh MOATOTOBKU
oOyJaromerocsi K OTBETy Ha 9K3aMeHe, POBOJIMMOM B YCTHOU (opme, — He MeHee ueM Ha (0,5 vaca;
MPOJOKUTEIFHOCTh OTBETAa 00YUYaIOUIErocs Py YCTHOM OTBETE YBEJIMYUBAETCS HE Oojiee YyeM Ha
0,5 gaca.
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