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Ono6peHa UKIOBOM KOMUCCHEH
€CTECTBEHHBIX JUCIUTUTHH
IIporokosn Ne 1 ot 31.08 2022 .
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1. HIOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamMma y4eOHOW JUCHUILTUHBI «XUMUS» TPEIHA3HAUYCHA I M3YYCHUS
XUMHUH B TIPO(eCCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3ANMIX, PEATH3YIOIINX 00pa3oBa-
TEIbHYIO MPOTrpaMMy cpeaHero oluiero oOpa3oBaHUs B IMpefesiax OCBOCHHUS MPOrpamMMbl
noaroToBku crueruaiuctoB cpeanero 38eHaCIlO (IITICC3 CITO) na 6a3e ocHOBHOTO 00111e-
ro 00pa3oBaHus MPH MOJTOTOBKE CIIEIUATNCTOB CPEIHETO 3BEHA.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero obiiero 06-
pa3zoBaHus, MPEAbSBISIEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3YJIbTaTaM OCBOCHHUS y4eOHOMU
JTUCITUTUTHHBI «XHUMUS», B COOTBETCTBUHU C PeKOMEHIAIMsIMU IO OpPTaHU3AINH TOTydeHUs
cpemHero ooimero oOpa3oBaHUs B MpeAesiax OCBOCHUS 00pa30BATENbHBIX MPOTPaAMM CPEJi-
Hero npodeccruoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus ¢ yUeTOM
TpeOoBaHui (enepanbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHJIAPTOB M MOJIydae-
MO TIpOo(eCCUu WM CIEIUATBHOCTH CPEIHEro MPOodEeCCUOHAIEHOTO 00pa3oBaHus (MMMCbMO
JlemaptaMeHTa rocy1apCTBEHHOM MOJUTUKH B cpepe moaroroBku padounx xaapos u JI1O
Muno6pnayku Poccun ot 17.03.2015 Ne 06-259).

Coneprxanue nporpammbl «XUMUS» HAIPaBIEHO HA JIOCTUKEHUE CIETYIOUIUX 1eJIeii:
dbopMupoBaHue y 00yUaIONUXCsl YMEHUS OIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS IS
Ka)KJIOTO YeJIOBeKa;
dbopMupoBaHre y 00y4aromuxcsi LEJIOCTHOTO MPEJCTaBICHHUS O MHUpPE M POJIU XUMHUHU B
CO3/IaHUH COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUSI OOBSCHATH 00BEK-
ThI U MPOIIECCHl OKPYXKAIOLIEH ACHCTBUTENBHOCTH: MPUPOIHOM, COIMATBHON, KYIbTYPHOM,
TEXHUYECKOU CPeJibl, — HMCIOIb3Ys AJIs ATOTO XUMUYECKUE 3HAHNUS,
pa3BUTHE y OOYYAIOIIUXCS YMEHUW pa3nuyaTh (DaKThl M OIEHKU, CPABHUBATH OIICHOYHBIC
BBIBO/IbI, BUJIETh X CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OINPEEICHHOMN CHC-
TEMOM 1IeHHOCTEH, POPMYIUPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;
nproOpeTeHrne 00yJaroIMMUCS OTbITa PA3HOOOPA3HOM J1eATEeIbHOCTH, TO3HAHUS U CAMOIIO-
3HAHUS; KIIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE ISl Pa3IUYHBIX BUIOB
JESTENBHOCTU (HABBIKOB PEIICHUS MpoOieM, PUHATHUS PEIICHUI, TOUCKa, aHaIu3a U 00pa-
00TkH MHGOpPMALIUK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA,
0e301macHOro 00palIeHusl ¢ BEMECTBAMU B TTOBCEAHEBHOM KU3HH).

1.1 OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUIIJIAHBI
«XHUMMUA»

XuMusi — 3TO HayKa O BEIECTBAX, UX COCTABE M CTPOCHHH, CBOMCTBAX M MPEBpAIICHU-
X, 3HAUEHUW XUMUYECKUX BEIIECTB, MAaTEPHAJIOB M MPOIIECCOB B MPAKTHUECKOHN JESATENb-
HOCTH YeJI0BEeKa.

Conepxanue o0meo0pa3oBaTeabHON y4eOHOW AUCUUIUIMHBI «XUMUs HANpaBiICHO Ha
yCBOEHHE 00yUaIOMIMMHCS OCHOBHBIX MOHITHI, 3aKOHOB ¥ TEOPHII XUMHUH; OBJIJICHUE YMe-
HUSMH HaOJII01aTh XUMHUYECKUE SBJICHUS, TIPOBOUTh XUMUYCCKUI IKCTICPUMEHT, TPOU3BO-
JIUTh pacyeThl HA OCHOBE XMMHUYECKHX (HOpPMYJ BENIECTB U YPAaBHEHUH XUMHUYECKHX PEak-
105048

B mporiecce n3ydeHus XuMuH Y 00yJaroIIUXCsl pa3BUBAOTCS O3HABATEIIbHBIC 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 TIPEIYNPEKICHHS SIBIICHUH, HAHOCSIIUX BPEJI 3/I0POBBIO U OKpYyKaromiei cpeae. OHu



OCBaMBAIOT MPHUEMBbI IPaMOTHOTO, O€30MACHOT0 MCMOJIb30BAaHUS XUMHUYECKHX BEIIECTB U
MaTepUaIoB, MPUMEHSEMbIX B OBITY, CEIbCKOM XO35HCTBE U Ha MPOU3BOJICTBE.

B nmpouecce n3ydeHns XUMUU TEOPETUUYECKUE CBEICHUS JOIMOJHSIIOTCS JIEMOHCTpALHS-
MU, Ja0OPATOPHBIMHU OMBITAMH M MPAKTUUYECKUMU 3aHATUSIMU. 3HAUUTEIHHOE MECTO OTBO-
JUTCST XUMHUYECKOMY JKCIepuMeHTY. OH OTKpBIBa€T BO3MOXKHOCTH (hOpMHUPOBaATh y 00Y-
YaloUMXCcs CreluaibHble IpeIMeTHbIE YMEHUs: padoTaTh ¢ BEUIECTBAMU, BBINOIHSITH MPO-
CTBhIC XMMHYECKHE OMBITHI, YIUTh 0€30MMaCHOMY U DKOJIOTHYECKH IPAMOTHOMY OOpaIeHUIO
C BelIeCTBaMH, MaTepUalaMH U MpolieccaMu B OBITY M HA IPOU3BOJICTBE.

TeopeTnueckue 3aHATUS POBOJATCA B BUE Oece/lbl, 1eJI0BOM UTPhI, PEIICHUS! CUTYyalIH-
OHHBIX 33a]1a4.

JlaGopaTopHO-TIpaKTUYECKUE 3aHSATUS MPOBOJSATCA B BUJE MOCTAHOBKH IKCIIEPUMEHTA,
MOATBEPKICHHUS] TEOPETUUECKUX OCHOB, BBIMOJHEHUI0 XUMUYECKUX MPEBPAILICHHUI 1O pac-
MIO3HABAHUIO BAXKHEHIINX HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB.

B paboueii mporpamMme TUCITUIUIMHBI MPEAYCMOTPEHA BHEAYAUTOPHAS CAMOCTOSTEIbHAS
pabora oOyuaromuxcsi U ykazaHa e€ TeMaTuka. B 4acTHOCTH, MPUMEHSIOTCS TaKue BUIbI
CaMOCTOSTEIbHON paboThl 00yUaIOIIUXCs, KaK HamucaHue pedepaToB, COCTABICHUE TECTOB,
BBITIOJIHEHUE YITPAXKHEHUM, H3TOTOBJIEHUE MOJEIEN BELIECTB, COCTABIEHUE CPABHUTEIBHBIX
¥ 00001maronmx TaduiI.

MeXaucUUIIMHAPHBIE CBS3U MIPOCIIEKUBAIOTCS € NUCUMIUIMHAMU buonorus, Dkomnorus,
Uctopus, Maremaruka, JIuteparypa, @usuka.

1.2 MECTO YYEFHOM JUCIHUILIVHBI B YYEBHOM ILIAHE
VYyeOHas qucHUIUIMHA «XUMHUS» BXOJAUT B 0011€00pa30BaTENbHYIO MOATOTOBKY Kak
npoduIbHas AUCIUTUTHHA.
[TocnenoBaTebHOCTh U3YUEHHS TEM ITPOIPAMMBbl PACKPBIBAETCSI B TEMAaTHUECKOM ILIaHE.
[To xaxmoil yueOHOW Teme npuUBOAATCS 000OLIEHHBIE TPeOOBaHMs K JIMYHOCTHBIM, METa-
IPEIMETHBIM U IIPEAMETHBIM PE3YJIbTATAM.

1.3 PE3YJBTATHI OCBOEHUS YUEBHOM JUCHUITJIMHBI

OcBoeHue cojepKaHusi y4eOHOW AUCHUIUIMHBI «XUMHs», 00€CIeUUBACT JTOCTUKEHUE
00y4aroIMMHKCS CIEAYIOINX Pe3yabTATOB:

o JIMYHOCHHBIX 6 OOYUECHUU:
YYBCTBO TOPAOCTH U YBAXKEHUS K MCTOPUU U JIOCTUIKECHHUSAM OTECYECTBEHHOW XMMHUUYECKOU
HayK{; XUMUYECKH T'PAMOTHOE MOBEACHUE B MPOPECCUOHATBHON NEATeIbHOCTA U B OBITY
pu OOpaIIeHUuU ¢ XUMUYECKUMH BEIIECTBAMH, MaTepHAIaMH M TIPOLIECCAMMU;
TOTOBHOCTh K MPOJOJIKEHHUIO OOpa30BaHMs M TOBBINIEHUS KBadu(UKaUU B HU30paHHOU
po(hecCHOHANBHON JCSATEIIBHOCTH M OOBEKTUBHOE OCO3HAHUE PO XUMUYECKUX KOMIIC-
TEHIIUH B 3TOM;
YMEHUE HCIOJb30BATh JOCTHUKEHUS COBPEMEHHOW XUMHYECKOM HAYKM M XHMHUYECKUX
TEXHOJIOTHH JJIS TOBBINIEHUS COOCTBEHHOI'O0 MHTEIJIEKTYaJbHOTO Pa3BUTHSI B BBHIOPAHHOM
poecCHOHANTBHON IS TEIIBHOCTH;

* JIUYHOCHIHBIX RPU 60CRUMAHUU:
JIP.10 3aboTsmuiics o 3amuTe OKPYXKAIOIIEH CpeIbl, COOCTBEHHON M Uy>KOH 0€30MacHOCTH, B TOM
gucie MU poBoi.
JIP.11TIposBasiromuii yBaXe€HHUE K ICTETHUYECKUM IICHHOCTSIM, 00JIaJalouii OCHOBAMH ACTETHYE-
CKOHU KYJIBTYpBI.
JIP.12[1puHumaromuii ceMelHbI€ IEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMbU M BOCIHUTAHUIO JETEH;
I[GMOHCTpI/Ip}IIOH_[I/Iﬁ HerI/IHTI/Ie Hacunjiusgd B CEMbBC, yxo;[a oT pOHHTGHBCKOﬁ OTBCTCTBCHHOCTH, OT-
Ka3a OT OTHOIICHUH CO CBOMMH JIETHbMHU U UX (PMHAHCOBOTO COJICPIKAHUSI.



s MemanpeomemHuulx:
UCII0JIb30BAHKME PA3JIMYHBIX BUIOB MO3HABATEIBHONW NEATEIBHOCTU U OCHOBHBIX MHTEJJIEK-
TyaJIbHBIX OTnepanuii (IOCTaHOBKH 3a/1a4u, (HOPMYITUPOBAHUS THUIOTE3, aHAIN3a M CUHTE3a,
cpaBHeHHS, 0000IIEHNS, CHCTEMATHU3AINH, BBISBICHUS MPUYUMHHO-CIICJICTBEHHBIX CBSI3CH,
MOKCKAa aHaJIOroB, (POpMYyIUPOBAHUS BBIBOJIOB) JJIsl PEIIEHUs MMOCTAaBICHHOW 3a/1a4u, IpHU-
MEHEHUE OCHOBHBIX METOJ/IOB MO3HAHUs (HAOJIOIEHUs, HAYYHOTO SKCIEPUMEHTA) I U3Y-
YeHUS PA3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB W MPOIECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOJIMMOCTh CTAJIKMUBAThCs B podeccruoHanbHOM cdepe;
UCIIOJIb30BAHNUE PA3JIMYHBIX MCTOYHUKOB JIJISl MOJIYYEHHs] XUMHUYECKON HHpOpMaIu, yme-
HUE OIICHUTHh €€ JOCTOBEPHOCTH ISl JIOCTHIKEHUS XOPOIIMX PEe3yJIbTaTOB B MPOQECCHO-
HAJIBHOU cdepe;
* npeOMemHubIX:
c(OpMUPOBAHHOCTh MPEACTABIEHUH O MECTE€ XMMHUU B COBPEMEHHON HAay4YHOW KapTHUHE
MUpa; IOHUMaHUEe POJIU XUMHUU B (POPMUPOBAHUH KPYTro3opa ¥ (PYHKIIMOHATLHOW IPaMoT-
HOCTH 4Y€JIOBEKA JJIsl PELIEHUs PAKTUYECKUX 3a/1a4;
BJIQJICHUE OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMU MOHATUSIMH, TEOPHUSIMHU, 3aKOHAMU U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE IMOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;
BJIQJICHUE OCHOBHBIMU METOJaMU HAy4YHOTO MO3HAHMUSI, UCIIOJb3YEMbIMU B XUMUU: HAOIIO-
JICHUEM, OINMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00paldaThiBaTh, OOBSICHSTH pe-
3yJbTaThl IPOBEJICHHBIX OIBITOB U JIeJIaTh BBIBOJIbI; TOTOBHOCTH M CIOCOOHOCTH MPUMEHSITh
METO/IbI TO3HAHUS TP PEIICHUH MPAKTUYECKUX 3a/1a4;
c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHbIE OLEHKHU U MPOU3BOAUTH PacyeThl MO
XUMHUYECKUM (POpMYJIaM U YPaBHEHUSIM;
BJIQJICHHE MTPaBUJIAMH TEXHUKH 0€30MTaCHOCTH P MCTIOIh30BAHUN XUMHYECKHIX BEIECTB;
c(hOpMHUPOBAHHOCTh COOCTBEHHOU IMO3UIIMH 110 OTHOIICHHIO K XMMHYECKOW MH(POpPMAIIHH,
MOJIy4a€MOM U3 Pa3HbIX UCTOUHHUKOB.
PaGouas nporpamma paccuntana Ha 110 gacoB, B ToM uuncie 28 4acoB 1abOpaTOPHBIX pa-
00T u 18 yacoB mpakTUUECKUX 3aHATUN. B X01e u3ydeHus: TUCUUIUIMHBI TPOrpaMMOi mpe-
JyCMOTpPEHbI 4 KOHTPOJIbHBIE PAOOTHI.
[TpomexyTouHoi Gopmoii aTTecTallK SIBJISIETCS 9K3aMEH B KOHIIE B KOHIIE BTOPOI'O ceMe-
cTpa.



2. TEMATUYECKHUM ILIAH

Makc. Kou1-Bo ayauTopHBIX Camocros-
y4eOHast 4acoB NpHU 04YHOU (popme TeJbHAs
HanmeHnoBaHue pa3iesioB U TeM HArpy3Ka 00y4eHus pa6ora
CTYEeHTa, | BCEro J1a0. NMPAKT. | CTYAEHTA,

yac. pao. 3aH. yac.
BBenenue 3 2 - - 1/1*
Paznea 1. Opranuyeckasi Xumus 122 90 22 6 32
Tema 1.1. Ilpenver opraHudeckoit
xumun. Teopusi CTpOEHUs OpraHuye- 6 4 - - 2/1*
CKHMX COE€IMHEHUI
Tema 1.2. IlpenensHbie yraeBoaopo- 9 6 - 2 3
JIBI
Tema 1.3. DTUIEHOBBIE U TUEHOBBIE 9 8 - - 1
YTJIEBOJIOPO/IbI
Tema 1.4. AIETUIICHOBBIE YIJIEBO- 9 6 2 - 3
JIOPOJIbI
Tema 1.5. Apomaruueckue yrieBo- 6 4 2 - 2
JIOPOJIbI
Tema 1.6. IlpupogHbie MCTOYHUKH 3 2 - - 1
YTJIEBOJIOPOJIOB
Tema 1.7. I'mapoxcuiibHBIE COEAMHE- 19 14 4 - 5
HUS
Tema 1.8. Anpaeruanbl 1 KETOHBI 8 6 2 - 2
Tema 1.9. KapOoHOBBIE KHUCIOTHI U 14 6 2 2 4
MX TIPOU3BOJIHBIE
KonTpoabHasi padora Ne 1 2 2 - - -
Tema 1.10. YrneBoasl 8 6 2 - 2/2%*
Tema 1.11. AMUHBI, aMUHOKHCJIIOTHI, 23 18 6 2 5
Oenku
Tema 1.12. A3orconepaiiue rere- 3 2 - - 1
pouMKIMYecKrue coeauHeHus. Hyk-
JIEMHOBBIE KMCJIOTBI
Tema 1.13. buonorndecku akTUBHBIC 4 4 2 - -
COCJIMHECHHUS
Paznen 2. O0masi u Heopranude- 86 59 6 12 30
cKasi XuMHUs
Tema 2.1. Xumusi — HayKa O Belle- 2 1 - - 1
CTBax
KoutpoJsbHas padora Ne 2 1 1 - - -
Tema 2.2. CtpoeHue aToma 3 2 - - 1
Tema 2.3. Ilepuoguueckuil 3akoH U
[Tepuonnueckasi cucrema XMMHYECKUX 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 peakimu 11 7 2 - 3
KonTpoabnasi padora Ne 3 1 1 - - -
Tema 2.8. PacTBOpbI 18 12 - 4 6
Tema 2.9. OxucnIuTenbpHO-

BOCCTAHOBUTEIIbHbBIE peax- 6 4 - 2 2
MU DJIEKTPOXUMUUYECKUE TTPOLIECCHI

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

Tema 2.11. OcHOBHBIE KJIacChl HEOP-

TaHUYECKUX W OPraHUYECKUX COEH- 9 6 2 - 3
HEHUM

Tema 2.12. XuMust 2JIEMEHTOB 9 7 - 4 2
KourtpoJabnas padora Ne 4 1 1 - - -
Tema 2.13. XuMmus B »KU3HU OOIIECT- 3 2 - -

Ba

KoncyabTanumu 12

MakcumaJjibHasi Harpy3Ka 234 156 28 18 66




3. COAEPXAHUE YYEBHOM JUCHUITJINHBbI
BBenenue

Hayunbie MeTOabl MO3HAHUS BEHIECTB M XMMHUUYECKUX sABJIEHUI. Ponb sKkcriepuMenTta u
TEOpUU B XUMUU. 3HaueHUe XUMHH npu ocBoeHuu npodeccuit CIIO u cneumanbHOCTEN
CIIO ecrecTBeHHO-HAYYHOTO MPOGUIIS MPOPECCUOHATELHOTO 00pa30BaHUSI.
Camocmoamenvnasn paboma
HanucaHue 3cce « 3Hauenue Xumuu 8 moeti npogeccuuy, UHOUBUOYALbHBIL NPOEKM.

Pa3nen 1. Opranuyeckasi XumMus

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

IIpenmer opranmveckoii xumuu. [ToHsTHE 00 OpraHMYECKOM BEIECTBE M OpraHuye-
ckoii xumuu. KpaTkuid odepk MCTOpPUM pa3BUTUSA OPraHUYECKOW XUMHUU. Burtamusm u ero
KkpyueHue. OcoOeHHOCTH CTPOEHMsI OpraHuveckux coenuHeHuid. KpyroBopor yriepona B
IIPUPOJIE.

Teopust crpoeHus: oprannyeckux coeauHenuit A. M. byrieposa. [Ipennocsuiku co3-
JaHus Teopun crpoeHust. OCHOBHBIE NOJIOKEHUS Teopuu ctpoeHuss A.M.bytneposa. Xumu-
YecKoe CTpPOEHHE M CBOMCTBa opraHmveckux BemiecTB. [lonstue 06 mzomepun. CriocoOb!
0TOOpa)keHus1 CTPOEHHsI MOJEeKybl (hopmyibl, Moaenu). 3Hadenue teopun A. M. Bytie-
pOBa Uil pa3BUTHSI OPraHUYECKONM XUMUU U XUMUYECKHUX ITPOTHO30B.

Crpoenue aToma yriaepoja. DIeKTpoHHOe 00J1lako U opOuTaib, B- U p-OpOUTaIH. DJIEK-
TPOHHBIE U DJEKTPOHHO-Tpaduueckue GopMyJbl aToMa yriepoja B OCHOBHOM H BO30YXK-
JICHHOM COCTOsIHUSX. KOBaleHTHas XUMHUYECKas CBS3b U €€ KIACCH(HUKAIMS M0 CIIOCO0y
nepekpbiBanus opouraneii (O- u n-cBsasu). IloHsTre rubpuan3anuu. Pa3nuunbie TUIB THO-
puauzanuu u GopMa aTOMHBIX OpOUTalel, B3aMMHOE OTTAaJIKWBAHUE TMOPUTHBIX OpOUTANIEH
U UX PAaCIIOJIOKEHHE B IIPOCTPAHCTBE B COOTBETCTBUU ¢ MHUHMMYMOM JHepruu. I'eomerpus
MOJIEKYJI BEIeCTB, 00pa30BaHHBIX aTOMaMM YTJIEpOa B Pa3IM4HbIX COCTOSHUSIX THUOPHUIU-
3alUu.

Knaccudpukanusa opranmyeckux coeauHeHuii. Knaccudukanus opraHUYecKuX Be-
IECTB B 3aBUCHMOCTH OT CTPOEHUS yriiepoaHou nenu. [lonsarne GyHKIMOHAIBHOMN TPYIIIBL.
Knaccudukanus opraHnyecKux BEHIECTB 10 TUIY (PYHKIIMOHATBHON TPYIIIBI.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKUX BellecTB. TpuBHanbHbIC Ha3BaHuA. Panno-
HaJbHAsg HOMEHKJaTypa kak mnpemmectBeHHunia HomeHknatypsl IUPAC. Homenknatypa
IUPAC: npunuunbsl 00pa3oBaHMsI Ha3BaHWM, CTAPIIMHCTBO (PYHKIMOHAJIBHBIX TPYIII, UX
o0o3HauyeHue B npedukcax u cyppukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Tunel XUMHYECKHUX CBsi3ell B OPraHMYeCKUX COeIMHEHHUAX M CIOCO0bI UX pPa3pbiBa.
Krnaccudukanmst 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 Ipoiiecc, oOpaTHbIM ee oOpa3oBanuio. ['o-
MOJIMTUYECKUN U TeTEPOIUTHUECKHUIM pa3pbIBbI CBA3EH, UX COMOCTaBIeHHE C OOMEHHBIM U
JIOHOPHO-AKILIEITOPHBIM MeXaHW3MaMu uX oOpa3oBaHus. [loHATHE cBOOOAHOrO paaukaina,
HYKJICO(PHIBHON U 3NEKTPO(OUIBHON YaCTHIIBI.

Kunaccndukanusa peakuuii B opranudeckoil xumuu. [lonsatue o tTunax u mexanmsmax
peakuuii B opranndeckoid xumuu. CyocTpar u pearent. Kimaccudukanus peakuuii no usme-



HEHHUIO B CTPYKTYype cyOcTpara (pucoeauHeH e, OTIICIUICHHE, 3aMeleHNe, U30MepU3aIus)
U TUIy peareHTta (paJaukKaibHble, HyKiIeo(huabHbIe, NeKTpoduibHbIe). Peakiuu npucoenu-
HeHus (A, Ag), snumunupoBanus (E), 3amemenus ~, Sy, Sg), u3omepuzauuu. PaznoBuu-
HOCTHU PEAKIMi KaKJIO0r0 THMA: THAPUPOBAHUE U AETUAPUPOBAHUE, TAJOTCHUPOBAHUE U JE-
raJIOreHUpPOBaHUE, TuapaTalus U Jeruaparanms, rupo- raJJoreHNPpOBaHUE U JIETUAPOraio-
TeHUpPOBaHUE, MOJMMEpU3alis U MOJUKOHJEHcalus, neperpynnupoBka. OcoOeHHOCTH
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B OPraHMuYeCKON XUMHHU.

CoBpeMeHHBbIE MPEICTABJICHUSI 0 XUMHYECKOM CTPOEHHN OPraHMYeCKHUX BellecTB.
OcHOBHbIE HampaBlieHUsI pa3BUTUs Teopuu crpoeHus A.M.byrneposa. M3omepus opra-
HUYECKHUX BELIECTB U €€ BUAbl. CTPYKTypHAsl U30MEPHUS: MEXKKIIACCOBasA, YTIEPOJHOTO CKe-
JeTa, TOJIO0KEeHNU KPaTHOU CBsI3W M (pyHKIMOHAIBHOU Trpymnmsl. [IpocTpancTBeHHAs n30Me-
pusi: reoMeTpuyeckas u onrtuyeckas. [lonsaTue acummMmerpuyeckoro neHTpa. buomornueckoe
3HAQYEHHUE ONTHUYECKONW n3oMepuu. B3anMHOE BIMAHNE aTOMOB B MOJIEKYJIAX OPraHUYECKHUX
BEIIECTB. DJIEKTPOHHBIE d(DPEKTHI ATOMOB M ATOMHBIX TPYII B OPTAHMUYECKUX MOJIEKYIax.
NuaykunoHHbIH 3¢ (HEKT, MOJOKUTEIbHBIM U OTPUIIATEIbHBIN, €ro ocobeHHOoCTH. Me3o-
MepHBIHN 3P hekT (3P heKT conpspKkeHus ), ero 0COOEHHOCTH.

Hemoncmpayuu

Mopenu monexkyn CHy, C,Hy, C,H,, C¢Hy, CH;0H — mapoctepxHeBble U 00bEMHBIE.
Mogenu oTTankuBaHus THOPUIHBIX OpOUTANIEN ¢ TOMOUILIO BO3YIIHBIX 1IAPOB.

B3aunmonelictBue HaTpus C 3TaHOJIOM M OTCYTCTBHE B3aUMOJECHCTBHS C JAUAITHIIOBBIM
aupom.

Tema 1.2. IIpedenvuvie y2neeo00poobt.

T'omonoruyeckuii psaja aakanoB. [lonstue o0 yriaeBogoponax. OcoOeHHOCTH CTPOCHHS
IpeleabHbIX YIJIEBOJOPOAOB. AJIKaHbl KaK NPEICTAaBUTENM IPEAEIbHBIX YIIEBOI0PO-
JOB.DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl METaHA U APYTHUX AJKaHOB.
'omonoruueckuil psaa u uzomepust napapuHo. HopmasibHOe U pa3BeTBIEHHOE CTPOEHUE
yrieponHou uenu. HomeHkiarypa aJkaHOB M QJIKWIbHBIX 3amecturened. dusmueckue
CBOMCTBA AJIKAHOB. AJIKaHbI B IIPUPOJIE.

XumMnuyeckue cBOMCTBA ajikaHOB. Peakiuu Si-tuma: ranorenupoBanue (padotsr H.H.
CemeHoBa), HuTpoBanue 1o KonosanoBy. MexaHusm peakuuu XJIOpUpOBaHUs ajJKaHOB. Pe-
aKIMM JErUAPUPOBAHMS, TOPEHMS, KAaTAJIMTUYECKOTO OKUCIICHUS alKaHOB. KpekuHr anka-
HOB, Pa3JINYHbIE BU/blI KPEKUHIa, IPUMEHEHUE B IPOMBIIUIEHHOCTH. [IMponns n kouBepcus
MeTaHa, U30MEpU3aLHs AJIKAHOB.

IIpumenenue u cnocoObl MoyyeHHus ajkaHoB. O0sacTu npuMeHeHus ankaHoB. [Ipo-
MBILUIEHHBIE CIIOCOOBI MOJIYYEHHs aJKAaHOB: MOJYYEHHE U3 NMPUPOAHBIX HUCTOYHHKOB, Kpe-
KUHT MapauHOB, [10JIy4€HUE CUHTETHYEeCKOro OeH3nHa, razudukanus yris, TuiIpupoBaHue
ankanoB. JlabGopartopHble crmocoObl TONy4YeHHsS ajKaHOB: CHHTe3 Bropma, aexap-
OOKCHIIMPOBAHME, THIPOJIN3 KapOuaa allFOMUHUS.

Hukaoankanbl. ['oMonoruueckuil psa M HOMEHKJIATypa LMKIOAJIKAHOB, UX 0OOmIast
¢dopmyna. [TonsTHe 0 Hanps KEeHUH LUKIA. M30Mepus IIUKI0aIKaHOB: MEXKIaccoBas, yrie-
pOIHOTO cKenera, reomerpuueckas. [lomyuenne n usmueckue CBOWCTBA ITUKIOATKAHOB.
XuMHYecKHe CBOMCTBA LUKIOoaaKkaHOB. Crienndurka CBOMCTB LIUKIOAIKAHOB C MajbIM pa3-
MEPOM LUKJIA. Peakiuy NpucoeIMHEeHus U paIuKaIbHOTO 3aMELICHUS.

Ilpakmuueckoe 3anamue 1
BeimonHenne ynpakHEHHH Ha COCTaBIICHHWE CTPYKTYPHBIX (pOpMysT M30MEpOB M Ha3BaHUH
[0 CUCTEMAaTHUYECKON (MEXIyHApOIHOW) HOMEHKIJIAType BELIECTB.



Hemoncmpayuu
Mopnenu MoneKys MeTaHa, APYTUxX alKaHOB, Pa3UYHbIX KOHPOpMAIU IIUKIOTEKCaHa.
['openue MeTana B yclOBUSIX U30BITKA U HEJOCTATKA KUCIOPO/IA.
OTtHonieHne MeTaHa K OpOMHOI BOJIE U pacTBOPY IEpMaHraHaTa Kaus.

Tema 1.3. dmunenosvie u ouenoswie y21e6000poowvl.

I'omosnoruyecknii psig aJIKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIe-
KyJbl 3TUJIeHA U ankeHOB. ['omonoruueckuil psa u obmas ¢popmyna ankeHoB. M3omepus
STUJIEHOBBIX YIJIEBOJAOPOAOB: MEKKIACCOBAs, YIJIEPOJHOTO CKEJETa, MOJO0KEHUSI KpaTHOU
CBsI3U, reomerpuyeckas. OCOOEHHOCTH HOMEHKIATYphl 3TUJICHOBBIX YIIE€BOJOPOIOB, Ha-
3BaHUs BaXKHEHIIUX paguKaioB. Pu3ndeckrue CBOMCTBA AJIKEHOB.

dusznyeckre  XMMHYECKHE CBOICTBA AJIKEHOB. DJIEKTPODUIBHBIN XapaKTep peaKInid,
CKJIOHHOCTh K peaKIUsM IPHUCOEINHEHMS, OKUCIICHUs, onumepu3aunn. [IpaBuno Mapkos-
HUKOBA M €T0 AJICKTPOHHOE 00OCHOBaHME. Peakinu rajioreHupoBaHUs, THAPOTAIOTEHUPO-
BaHMs, TMApaTalny, TuapupoBanud. Mexanusm Ag-peakuuil. [loHsaTHE 0 peakuusX MOJIH-
Mepuzanuu. ['opeHne ankeHoB. Peakuuy okuciaeHus B MATKHX U JKECTKUX YCIOBUsX. Peak-
uus Barnepa u ee 3HaueHue A OOHAPYKEHUSI HEMPEAEIbHbBIX YTIE€BOJOPOOB, MOIYUEHUS
TJIIUKOJIEH.

IIpumMeHeHne U cocoObI MOJIy4YeHHs aJKeHOB. Vcnosib30BaHNME BBICOKON PEaKIMOH-
HOM CITOCOOHOCTH aJIKEHOB B XUMUYECKOI MPOMBILUIEHHOCTH. [I[puMeHeHne STuineHa u mpo-
nuieHa. [[poMbInieHHBIe CTIOCOOBI MOTYYSHHS alTKEHOB. Peakiuu neruipupoBanus U Kpe-
KHUHTa aJIkeHOB. JlabopaTopHbie CrIOCOOBI MOJIYYEHHSI ATTKEHOB.

Aaxkaauenbl. [loHsTue u KinaccuuKalus JUEHOBBIX YIJIEBOJOPOAOB MO B3aUMHOMY
PaCTONIOKEHUIO KPATHBIX CBsi3eil B MosieKyJsie. OCOOEHHOCTH DIIEKTPOHHOTO U TIPOCTPAHCT-
BEHHOTO CTPOECHUS CONPSKEHHBIX AUEHOB. [loHATHE O m-3nekTpoHHOU cucteme. HomeHk-
JaTypa JIHWEHOBBIX YrieBoAopoJoB. OCOOEHHOCTH XMUMHYECKHMX CBOWCTB COMPSKEHHBIX
JIMEHOB KaK CJEACTBUE MX JJIEKTPOHHOro ctpoenus. Peakuuun 1,4-npucoenuuenus. [lonu-
mepu3aruss  aueHoB. CrmocoObl  MONMy4YeHUsT JIMEHOBBIX  YIJIEBOJOPOJIOB:  pabOTHI
C.B.JIebeneBa, neruipupoBaHye aaKaHOB.

OcHoOBHbIE NOHATHS XUMHH BbICOKOMOJIEKYJISIPHBIX COeUHEHNI (HA MpUMepe Nnpo-
AYKTOB MOJMMEPHU3ALUHM AJTKEHOB, AJKaJHEHOB M HUX TaJOreHNPOu3BOAHBbIX). MoHO-
Mep, MOJIUMEP, PEaKUHs MOJIUMEPU3ALNH, CTENECHb NOJIMMEPU3ALNHN, CTPYKTYPHOE 3BEHO.
Tunel MONIMMEPHBIX LETIECH: JTUHEHHbIE, pa3BETBICHHbIE, cluThie. [loHATHE O CTepeopery-
JspHBIX nonumepax. [loaumepsl TepMoIrIacTUUHbIE U TEpMOpEaKTUBHBIE. [IpencraBienue o
IJIacTMaccax M snacroMepax. [1om3TuineH BBICOKOro U HU3KOTrO JABJIEHUS, €Er0 CBOMCTBA U
npumeHenue. Karanuzaropel Lurnepa — Harra. [lonunponunien, ero npuMeHeHUe U CBOM-
ctBa. [amoreHconepskame mnonauMmepsl: TedyioH, nonuBUHUIXIOpUA. Kaydyku HaTy-
pasibHBIN U cuHTeTHYeckue. Conomumeps! (OyTaMeHCTUPOIIBHBIN KayuyK). Bynkaau3zamus
KaydyKa, pe3uHa 1 300HUT.

Jemoncmpayuu

Mopenu MOJEKyd CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX M30MEPOB AJKEHOB M alIKaJHe-
HOB.

Komneknus «Kayuyk u pe3uHay.

Tema 1.4. Ayemunenoevie y21e6000poobt.
I'omosornyecknii psii aIKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AlIETH-
JieHa U IpYrux ajJkuHOB. ['oMonornueckuii psja u obmas Gopmyna ankuHoB. Homenkiatypa



ALETUWICHOBBIX YIJIEBOAOPOAOB. M3omepus MexkkiaccoBas, yIrJIEpOJHOIO CKENIETa, I10J0-
JKEHUS KPaTHOU CBA3U.

XHMHYeCKHe CBOICTBA U NMpUMeHeHHe aJKMHOB. OCOOCHHOCTH peakiuil mpucoeau-
HEHHUs 110 TPOWHOU yriiepoa-yriiepoaHou cssszu. Peakuus Kydeposa. [Ipasmiio MapkoBHu-
KOBa MPUMEHMUTENBHO K aneTuieHam. [1oaBHKHOCTE aTOMa BO10po/1a (KUCIIOTHBIE CBOMCTBA
ankuHoB). Okucienue ankuHoB. Peaxius 3enuHckoro. I[IpuMeHeHue aneTuieHoOBBIX yriie-
Bogoponaos. [lonmuBuHunanerar.

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

Jlabopamopnasa paboma Ne 1
[Tony4yenue 1 u3ydeHne CBOMCTB HEMPEAEIbHBIX YTIIEBOJAOPOIOB (aJIKEHbI, AIKHHBI).

Hemoncmpayuu
Mopenu MOJeKyJbl alleTUIeHa U IPYTUX aJKUHOB.

Tema 1.5. Apomamuueckue y2neeo00poowi.

I'omostornyeckunii psja apeHoB. beH3on kak mpexncraBuTenb apeHoOB. PazButue mpen-
cTaBlieHUull 0 cTpoeHuHn OeH3ona. CoOBpeMEHHbIE NPEICTABICHUS 00 AJIEKTPOHHOM U IPO-
CTPAaHCTBEHHOM cTpoeHuM OeHszona. OOpa3zoBaHHe apoMaTH4YecKoW M-cuctemsl. ['omosorn
OeH3ona, X HOMEHKJIarypa, oOmas ¢opmyna. Homenkmarypa s Iu3aMenieHHBIX MpoO-
U3BOJHBIX O€H301a: opmo-, Mmema-, Tapa-pacloiokeHue 3amecturenei. duznueckue
CBOICTBA aApEHOB.

Xumuuyeckue cBoiicTBa apeHoB. [IpumMepsl peakuuii 37eKTPOGUIBHOTO 3aMENICHHUS:
raJlOTeHUPOBAHMS, alKuIupoBaHus (katanuzaropel @Opuaens — Kpadrea), HUTpOBaHMS,
cyiabpupoBaHus. Peaknuu ruapupoBaHus U NMpHUCOEAMHEHUs XJjopa K OeH3ony. OcobeH-
HOCTH XMMHYECKHUX CBOWCTB rOMOJIOIOB OeH30ja. B3auMmHoOe BiIusHUE aTOMOB Ha NpUMepe
rOMOJIOTOB apeHoB. OpHeHTaIs B PeaKIUAX dIEKTPOPUIBHOTO 3aMenienns. OpueHTanTsI |
u Il pona.

IIpumenenue u moay4eHue apeHoB. [IpuponHbIE UICTOYHUKHA apOMATHYECKHUX YTJIEBO-
JOpoA0B. ApoMaTH3alysl AJIKaHOB U IIUKIIOATKAHOB. AJIKIJIMPOBAHUE OCH30I1A.

Jlabopamopnas paboma Ne 2
N3ydenue cBOMCTB apOMAaTUYECKUX YTIEBOIOPOIAOB

Jemoncmpayuu

[apocTepxHEBBIE 1 00BEMHBIE MOJICITH MOJIEKYJI OSH30J1a U €r0 TOMOJIOTOB.

[Tomyuenne u paccioeHune SMyJIbCuu OeH30ia ¢ Bogoid. OTHomeHne 0eH30s1a K OpOMHOM
BOJIE€ ¥ paCTBOPY NIEpPMAaHIraHaTa Kajusl.

Tema 1.6. IIpupoonsie ucmounuku y2ieeo0opooos.

Hedrs. Haxoxnenne B mpupone, coctaB u ¢usndeckue cBoiictBa HedTu. TormmmBHO-
sHepreTueckoe 3HaueHue Hedtu. [IpombinieHHas nepepaborka Hedtu. Pexrtuduxarus
He()TH, OCHOBHBIE (PpaKIKU €€ pa3eleHHs], UX UCIOJb30BaHue. BropuyHas mepepaboTka
HedTenpoaykToB. Pektudukarus mMa3yra npu yMEHbIIEHHOM AaBieHuH. KpexkuHr Hedre-
NpoayKToB. Paznuunbie Buabl kpekuHra, padbotsl B. I'. IllyxoBa. M3omepu3zanms ajakaHoB.



AJNKWIMpOBaHNE HETPEAETbHBIX YIIeBOI0poaA0B. Pudopmunr HeprenpomykToB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBA. OKTaHOBOE YHCIIO.

IIpupoansiii 1 monyTHbI HedTsiHOM ra3pl. CpaBHEHHE cOcTaBa MPUPOJHOIO U IO-
IIyTHOT'O Ta30B, UX IIPAKTUYECKOE UCIIOIB30BAHUE.

Kamennbiii yroyib. OCHOBHBIE HAIpPaBIICHUS WCIIOIb30BaHUS KaMeHHOro yris. Kokco-
BaHME KAMEHHOTO YIUIS, BAKHEMININE MPOIYKThl 3TOr0 MpoLEecca: KOKC, KAMEHHOYT OJIbHas
cMoJia, HaJicMouibHas Bofa. CoequHeHMs, BbIAENIIEMbIE U3 KAMEHHOYTOJIbHOU cMouibl. [1po-
JYKThbI, I0Jy4aeMbl€ U3 HAJCMOJIbHOU BOJIBI.

DKOJIOTUYECKUE ACTIEKThI JOOBIUM, MepepabOTKU M HCIIOJIB30BAHUS TOPIOYMX HCKOIIae-
MBIX.
Hemoncmpayuu

Konnexuus «IIpupoaHbie ICTOYHUKH YTIIEBOAOPOIOBY.

O6pa3oBanue HeYTAHON TUICHKU HAa TIOBEPXHOCTHU BOJIBI.
Tema 1.7. I'uopokcunvusie coeounenus.
Crpoenne u kaaccupukauus cnuproB. Knaccudukanus CiupToB 10 TUITY YTIEBOI0-
POAHOTO pajuKaa, YACIy TUAPOKCUIBHBIX TPYII U TUILY aTOMa yIJI€po/ia, CBSI3aHHOTO C
TUIPOKCUIIBHON IPYNIION. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE THIPOKCUIIBHON
rpynmsl. Biusiaue cTpoeHns CHUPTOB Ha UX (DPU3HUECKUE CBOWCTBA. MEXMOIEKYyIsIpHAs
BOZIOpOAHAs CBSA3b. [ OMOIOrHUecKuil psii MpeeabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus
¥ HOMEHKJIaTypa ajJKaHOoJIOB, uX 001mas popmyra.

XuMHYecKne CBOMCTBA AJIKAHOJIO0B. PeakiMoOHHAas CIOCOOHOCTH MPEIENIbHBIX OJIHO-
aTOMHBIX cUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OPIaHUYECKUX U HEOPraHU-
YecKUX coequHeHui, coaepxkaumx OH-rpymnmy: KuciaoT, OCHOBaHHM, aMPOTEPHBIX COENIU-
HEHUi (BOABI, cIUPTOB). Peakuuu, moATBEpKAArOUIME KUCIOTHBIE CBOMCTBAa cupToB. Pe-
AKIMM 3aMEIIECHMs] THAPOKCUIBHOM IpyIIbl. MexXMONeKysspHas AeruapaTanus CIIUPTOB,
yclioBUsL 00pa3oBaHusi MPOCThIX APUpPOB. CIOKHBIE FIPUPHI HEOPTaHUYECKUX U OpraHuye-
CKUX KHCIIOT, peakuuu srepudukanuu. OKHUCIEHHEe U OKUCIUTENIbHOE AeTUIPUPOBAHUE
CIIUPTOB.

Cnoco0b1 mostyyeHusi cupToB. ['maponus rajgoreHankaHoB. ['uaparanus ajikeHoB, yc-
J0BHs ee npoBeaeHus. BocctaHoBieHre KapOOHMIBHBIX COEAMHEHUIA.

OT1aesbHbIC IPEACTABUTEH AJTKAHOJA0B. METaHOI, €ro NPOMBIIUIEHHOE TIOJY4EHUE U
OpUMEHEHHe B NpOMbIIUIeHHOCTH. bronornueckoe aeiictBue meranona. Cnenuduueckue
CIoCOOBI MOJIYYeHUS STUIIOBOTO criupTa. PU3HOIOrHYEeCcKOe IEHCTBUE ATAHOA.

MHoroaroMHble ciupThI. M30Mepust 1 HOMEHKIIaTypa NpPEICTaBUTENEH ABYX- U TPEX-
aTOMHBIX cUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MHOTOAQTOMHBIX CIIUPTOB, UX Kade-
cTBeHHOE oOHapyxeHue. OTIeNbHbIe MPEACTABUTENN: STUICHTIUKOb, TITUIEPHUH, CIIOCOObI
UX MOJIYYEeHUS], IPAKTUYECKOE IPUMEHEHHE.

@®eHoJ1. DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue ¢eHona. B3aumHoe BnusiHuE apo-
MaTUYECKOr0 KOJIbIAa U TUAPOKCHIBHON IPYIIIIBL.

XuMuyeckue cBOcTBa ¢eHosa Kak (PYHKIIMS ero XMMHUYECKOTo cTpoeHusi. bpomupona-
Hue (peHona (kKauecTBeHHas peaklvs), HUTpOBaHHE (MUKPUHOBAsI KHUCIIOTA, €€ CBOMCTBA U
npumenenne). O6pazoBaHye OKPALICHHBIX KOMILIEKCOB ¢ noroM Fe’'. TIpumenenue dero-
na. [Tony4yenue ¢peHona B IPOMBIIIIIEHHOCTH.

Jlabopamopnas paboma Ne 3
NzydyeHne Gu3NIecKux ¥ XUMUIECKUX CBOWCTB CITUPTOB.
Hemoncmpayuu
Monenu MOJIeKyI CIUPTOB U (PEHOIOB.
PacTtBOpuMOCTb B BOJIE aJIKAHOJIOB, STUJICHIIIUKOIIS, TNIULIEpUHA, (eHoa.



Jlabopamopnasa paboma Ne 4
N3ydyenne pu3anyeckux 1 XUMUYECKUX CBOMCTB (PEHOJIOB

Hemoncmpayuu
Moenu MOJIEKyI CIUPTOB U (DEHOIOB.
PacTtBOpuMOCTb B BOJIE aJIKAHOJIOB, STUJICHIIIUKOIIS, TNIULIEpUHA, (eHoIa.

Tema 1.8. Anvoecuovt u kemomnwi.

I'omosiornyeckue psiibl ajibAeru10B U KeTOHOB. [loHATHE 0 KapOOHUIIBLHBIX COCIHHE-
HUAX. DJIEKTPOHHOE CTPOEHUE KapOOHWIbHOM rpymmbl. Mi3oMepust 1 HOMEHKIIATypa alibJie-
THJIOB U KeTOHOB. DPu3nueckne CBONCTBAa KApOOHMIILHBIX COCIMHEHUN.

XuMnuyeckue CBOMCTBA ajbjJAerujioB M KeTOHOB. PeakiimoHHas cmocoOHOCTh KapOo-
HUWJIbHBIX COCJAMHEHMI. Peakiimu OKUCIEHUS alibJIETHU]IOB, KAUECTBEHHBIE PEAKIUU Ha ajlb-
JNEeTUIHYI0 Tpymimy. Peakiuu monukoHaeHcanuu: obpazoBanue (eHO0I0(OpMaIhISTHTHBIX
CMOJL.

IIpumeHeHune U MoJiydyeHHe KAPOOHWIbHBIX cOeuHeHuil. [[puMeHenre anbaeruaoB u
KETOHOB B OBITY M MPOMBIIIUICHHOCTH. AJIBJIETH/IBI U KETOHBI B TIpupoze (ddupHBIC Macia,
dbepomonsr). [lomydueHne kKapOOHWIBHBIX COSAMHEHUN OKHCIEHUEM CIUPTOB, THApATAIUei
AJIKMHOB, OKMCJIEHUEM YTJIeBOAOPOAOB. OT/Ie/IbHBIE TPEACTABUTENMN AJIbJIETHU/IOB U KETOHOB,
crienupuIecKrue CrnocoObl UX MOJIYYSHUSI U CBOMCTBA.

Jlabopamopnasa paboma Ne 5
[Tonyuenue 1 U3yuyeHHe CBOMCTB KapOOHUIBHBIX COSTUHEHUM.
Jemoncmpayuu
[[TapocTepkHEBbIE 1 0OBEMHBIE MOJIEIN MOJIEKYJT abJETHI0B U KETOHOB.

Tema 1.9. Kapoonoewvie kuciomul u ux npouszeoonuvie.

I'omosiornyeckunii psja npeaeJbHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT. [loHsTHE
0 KapOOHOBBIX KHCIOTAX M UX KiacCU(UKAIUI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOE-
HUE KapOOKCUIBHOM Tpyniibl. ['oMomornueckuii psl mpeaeabHbIX OJTHOOCHOBHBIX KapOOHO-
BBIX KHCJIOT, MX HOMEHKJIAaTypa U U3oMepusi. MeKMOJIEKYIspHbIE BOJIOPOJAHBIE CBS3U Kap-
OOKCHJIBHBIX TPYIII, UX BIUSHUE Ha PU3NUECKHUE CBOMCTBA KAPOOHOBBIX KHCIIOT.

XuMu4yeckne CBOHCTBAa KapOOHOBBIX KHCJIOT. Peakiuu, WUIIOCTPUPYIOIINE KUCIOT-
HbIE CBOWMCTBAa M MX CPAaBHEHHWE CO CBOWCTBAMU HEOpraHWyeckux Kucior. OOpa3oBaHue
(GYHKIIMOHAIBHBIX MPOU3BOJIHBIX KapOOHOBBIX KHCJIOT. Peakumuu stepuduxanuu. AHTHAPHU-
JTbI KAPOOHOBBIX KHCIIOT, UX TIOJy4eHUE U TIPUMEHEHHE.

Cnoco0bl nmoJiydyeHus1 KapOOHOBBIX KHUCJIOT. OTII€JIbHBIC TPEACTABUTEIN U UX 3HAYe-
Hue. OOmue crnocoObl MOJYYEeHHS: OKHUCICHUE aJIKaHOB, aJIKEHOB, MEPBHYHBIX CIUPTOB,
anbIeTUI0B. BaxkHele npeacTaBuTeNin KapOOHOBBIX KHCIIOT, UX OWOJIOTHYECKasl POJib,
cnenuduueckue crocoObl MOMYyYeHHUs, CBOWCTBA W NMPUMEHEHHE MYPaBbHHOH, YKCYCHOH,
MAJIBMATUHOBOM M CTEAPUHOBOM; aKPUJIOBOW M METAKPUIIOBOM; OJEHUHOBOW, JIMHOJIEBOU U
JINHOJIEHOBOM; I1aBeIeBOM; OCH30MHOM KUCIIOT.

Caoxublie 3¢pupbl. CTpoeHHE U HOMEHKJIATYPA CIOXKHBIX 3()DUPOB, MEKKIIACCOBAS U30-
Mepus ¢ KapOOHOBBIMHU KucCI0TaMH. CIOCOOBI TTOTYyYEHHUs CIOXKHBIX 3GUpoB. OOpaTUMOCTh
peakiuu Tepudukanu 1 GakTopsl, BIUAIONIME HA CMeleHne paBHOBecus. OOpa3oBaHue
cinoxHbIX moamd¢upoB. [lomudTriienrepedranar. JlaBcan kak MpeiCcTaBUTENb CHHTETHYC-
CKHX BOJIOKOH. XMMHYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(DHUPOB.

Kupbi. Kupsl kak cioxubie 3Qupsl rauiepruHa. KapOoHOBBIE KUCIOTHI, BXOJAIINE B
COCTaB KMPOB. 3aBUCUMOCTh KOHCUCTEHIIMH KUPOB OT UX COCTaBa. XMMHYECKHE CBOMCTBA



KUPOB: TUIAPOJIN3, OMBUIEHUE, THJIpUpOoBaHue. buonoruueckas pojb KUPOB, UX HCIOJIb-
30BaHUE B OBITY U IPOMBIIIIEHHOCTH.

Coun kap00HOBBIX KHCJIOT. Mbuta. CriocoObI MONTYYEHUS COJIEH: B3aUMOIEHCTBHE Kap-
OOHOBBIX KHCJIOT C METaJUIaMHU, OCHOBHBIMU OKCHJIAMHU, OCHOBAaHUSIMHU, COJISIMU; ILEIOYHON
TUJPOJIA3 CIOKHBIX 3PUPOB. XMMHUYECKHE CBONCTBA COJIEH KapOOHOBBIX KUCIIOT: TUAPOIIU3,
peaxkiy MOHHOro 0OMeHa. Mblia, CyIIHOCTh MOOILEro AeicTBus. OTHOLIEHHE MbLIA K XkKe-
cTkoi Bose. Cunrernueckue Moroiue cpeacrsa — CMC (neTepreHntsl), UX MPEeuMyIIecTBa
Y HEJIOCTaTKH.

Jlabopamopnasa paboma Ne 6
Nzydyenne Gu3nIecKux U XUMUIECKUX CBOWCTB KApOOHOBBIX KUCIIOT.
Hemoncmpayuu

[apocrep:kHeBble U 00BEMHBIE MO MOJIEKYJT KAPOOHOBBIX KUCIIOT.

OTHoIlIEHUE CIMBOYHOTO, TIOJICOJITHEYHOTO, MAITUHHOTO Macell ¥ MaprapuHa K OpoOMHOU
BOJIE M pacTBOPY NIEpMaHraHaTa KaJus.

«BbIBeieHHE» )KUPHOTO MATHA C MTOMOILBIO CIIOKHOTO Aupa.

Ilpakmuueckoe 3anamue2

BrlimiosiHeHe ynpaKHEHHWH Ha PEIIeHHE 3a7a4 Ha BBIBOJ, MOJICKYJSPHBIX (HOpMYI
OpraHUYECKUX COECTUHEHUI
Tema 1.10. Yz2nesoowt.

IMonsiTue 06 yriaesonax. Knaccudukanus yriieBogoB. MOHO-, U- U TOJIMCAXAPUIBI,
NIPEACTABUTENN KaXKI0W IPYMIbl YIJIEBOAOB. bronoruyeckast pojp yriieBoJI0B, X 3HAYEHUE
B ’KM3HU YeJI0BeKa U 00IIEeCTRa.

Monocaxapuabl. CTpoeHHE U ONTHYECKas U30MepHsi MOHocaxapuioB. Ux kmaccuduka-
YIS TI0 YHMCITy aTOMOB YTJIepOJia U MpUpojie KapOooHWbHOU Tpynmbl. opmynsl Oumnepa u
Xeyopca aisi u300pakeHus: MoJIeKyJl MOHOcaxapuaoB. OTHeceHue MOHOcaxapuaoB Kk D- u
L-psany. Baxnenme npeacTaBuTeIM MOHO3.

['moko3a, cTpoeHne ee MOJIEKYNbl U (pu3ndeckue cBoicTBa. Tayromepus. XUMHUUYECKUE
CBOICTBA TJIIOKO3BI: PEaKLUU MO allbJETUIHOM TpyIie («cepeOdpsHOro 3epKaiiay, OKUCIEeHUE
A30THOM KUCIIOTOM, MAPUPOBaHKe). Peakiiuu riroko3bl Kak MHOTOATOMHOT'O CIIMPTA: B3au-
MoOJIeicTBUE TIIOKO3bl ¢ TuapokcuaoM meau (II) mpu koMmHAaTHOM TemiiepaType U Ha-
rpeBaHuy. PaznuuHble TUIBI OpoXkeHus (CIHUPTOBOE, MOJOYHOKHUCIOE). ['nmoko3a B mpu-
poxne. buonornueckass pojib U IPUMEHEHHUE IIIOKO3bl. DPYyKTO3a KAK M30MEp TIIFOKO3BI.
CpaBHeHUE CTPOCHHSI MOJIEKYJIBI U XUMUYECKUX CBOMCTB IITIOKO3bI M (hpyKTO3bl. DpyKTO3a
B [IPUPOJIE U €€ OMO0JIOrnUecKas poib.

[lenTo3wl. Pubo3a u gezokcupubdo3a kak MpeAcTaBUTENU anbaoneHTo3. CTpoeHue Mo-
JEKYII.

HMucaxapuabl. Ctpoenne nucaxapunoB. Crnoco0 cousieHeHus HUKIOB. Boccranarnu-
BAIONIME M HEBOCCTAHABIMBAIOIIME CBOWCTBA JUCAXapHUJOB KaK CIEJCTBUE COUJICHEHUS
nukia. CTpoeHne U XMMHUYECKUE CBOMCTBA caxapo3bl. TeXHOJOTMYECKHUE OCHOBBI IPOU3-
BOJICTBa caxapo3bl. JIakTo3a 1 ManbTO3a KaK U30MEPHI Caxapo3bl.

Honucaxapuabl. O61iee crpoeHue nonucaxapuaoB. CTpoeHHE MOJIEKYIBI Kpaxmala,
aMuJI03a U aMWIONEKTUH. @U3NUecKue CBOMCTBA Kpaxmaja, ero HaX0XJACHUE B PUPOJAE U
Ouonoruueckas poib. [uKoreH. XuMuuyeckue cBoWcTBa kpaxmana. CTpoeHue 3JieMEeH-
TApPHOTO 3BEHA IIEJUTIOJIO3bI. BiMsHME CTpOCHUS MOJMMEPHOU Ieny Ha (PU3UYEeCKHe U XH-
MUYECKHE CBOWCTBA IEJUTIONIO3bI. [ MIpou3 1euTioo3sl, 00pa3oBaHUE CIIOKHBIX A(UPOB C
HEOPraHMYECKUMHU M OPraHMYeCKUMH KUCIOoTaMu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:



aleTaTHOM IIIeJIKe, BUCKO3e. Haxoxaenne B mpupojie U OMOIOrHYecKasi Poib IEJITIOI03HI.
CpaBHeHME CBOMCTB Kpaxmaja U LEeJITI0JIO3bI.
Jlabopamopnasa paboma Ne'7
N3ydyenne pu3nIecKux 1 XUMUIECKUX CBOWCTB YTIIEBOIOB.
Jemoncmpayuu
OO6pa3iibl yriaeBOAOB U U3IEIUN U3 HUX.
Konneximsa BOJIOKOH.

Tema 1.11. Amunsl, amunoxuciomest, 6eaxku.

Kaaccudpukanus u nusomepus amuHoB. [lonstue 06 amunax. IlepBuunblie, BTOpuyHbIE
U TpeTuuHble aMuHbl. Kiaccudpukanus aMUHOB MO THITY YIJIEBOJOPOJHOTO paauKaia U
YKUCIy aMUHOTPYII B MoJieKyJie. ['oMonornyeckue psiibl IpeleabHbIX anu(paTHuecKuX U
apOMaTHUYECKUX aMUHOB, N30MEPHSI 1 HOMEHKJIATYPA.

XuMH4YecKHe CBOMCTBA aMUHOB. AMUHBI KaK OPraHU4EeCKHE OCHOBAHUS, UX CPABHEHHE
C aMMHMakOM M JpPYTMMH HEOPTraHWYECKMMHU OCHOBaHMSAMU. CpaBHEHHE XUMHUYECKHX
CBOMCTB anudaTUYeCKUX U apoMaThuyeckux aMuHOB. OOpa3zoBaHuE aMHJIOB. AHUJIMHOBBIE
kpacurenu. [loHATHE O CHHTETHYECKMX BOJOKHax. [lonmamMmabl M mojamaMuJHBIE CHHTE-
TUYECKUE BOJIOKHA.

IIpumeHenue u nojyuenue amuHoB. [lonyuenue amuaoB. Pa6oter H.H.3unuHa.

AMUHOKUCJIOTHI. [IoHATHE 00 aMHUHOKHCIIOTaX, UX KilaccupuKauus u crpoenue. OnTu-
yecKkas M30Mepus a-aMUHOKHMCIOT. HomeHknaTtypa aMuUHOKUCIOT. J[BOMCTBEHHOCTH KH-
CJIOTHO-OCHOBHBIX CBOWCTB AMHHOKHCIOT U €€ NpU4uHbl. bunosspHele nonHsl. Peaknun
koHAeHcauuu. Ilentunnas cBsa3b. CHHTETHYECKHE BOJIOKHA: KampoH, sHaHT. Knaccuduka-
11151 BOJIOKOH. [lomy4yenrne aMMHOKHUCIIOT, UX IPUMEHEHHE U Onosiorndeckasi PyHKIIHS.

beaku. benkn xak npuponassie noauMepsl. IlepBuunas, BTopuYHas, TpETUYHAS U 4ET-
BEpPTUYHAs CTPYKTYphl OenkoB. OUOpUILIsIpHbIE U MO0YIspHbIe OeIKU. XUMUYECKHUE CBOM-
CTBa OEJIKOB: TOpPEHUE, JACHATYpAlLMsl, TUIPOJIU3, KaueCTBEHHbIE (I[BETHBIE) peakuuu. buo-
noruyeckue GyHKIuu OenkoB, nxX 3HaueHue. benkn kak koMmmnoHeHT nuuiy. [Ipodiema Gen-
KOBOT'O FOJIOJJAaHUS U ITYTHU €€ PEIICHUSI.

Ilpakmuueckoe 3anamue Ne3
Pemienue 3agau no reMe «A30TOCOAepKaIle OPraHUUYECKUE COSTMHEHUS

Jlabopamopnan paboma Ne8
N3ydyeHne XuMHUYECKUX CBOMCTB a30TOCOAEPKAIINUX COCTUHEHUI

Jlabopamopnan paboma Ne9
N3yueHne cBOMCTB aMUHOKHUCIIOT

Jlabopamopnan padoma Nel(
N3yueHue cBOMCTB OCIKOB

Jemoncmpayuu
[IlapoctepxHeBbie 1 00BEMHBIE MOJICTH MOJICKYJl aMUHOB H @MHUHOKHCIIOT.
OxpammBaHue TKaHEeH aHMITMHOBBIMU KPACUTEIISIMH.
O06pa3ier 6enkoBbIX MoJieKyl. CTpoeHne OeTKOBO MOJIEKYIIBI.



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

HyxkJiiennoBble kuCa0ThI. HykienHOBbIE KHCIOTBI Kak HpUpoAHble mojauMepbl. Hy-
KIIEOTUbl, UX cTpoeHue, npumepbl. AT® n AJ[®D, ux B3auMOIpPEBpPALLIEHUE U POJIb 3TOTO
nponecca B npupoje. [Toustue [IHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BTopuyHas
ctpykrypa. Paborer ®@.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30THCTBIX OCHOBaHUM.
Permmukarus JIHK. Oco6ennoctu crpoeruss PHK. Tuner PHK u ux 6uonornueckue ¢yHk-
iuu. [lonstue o Tpouunom koje (kogone). buocunres Genka B )KUBOM KieTke. [ eHHas UH-
XKeHepust 1 OnotexHoyorus. TpancreHHbie POPMBI PACTCHHIA U KUBOTHBIX.

Jemoncmpayuu

Monenu MOJEeKyJ BaXKHEUIINX FeTEPOLUKIIOB.

Mopens monexynsl JIHK, nemoHcTpamus npuHIuUIAa KOMIUIEMEHTAPHOCTH Aa30THCTBIX
OCHOBAHUM.

Tema 1.13. buonozuuecku akmugnvle coeOuHeHuA.

®epmenTsl. [lonatue o gepmeHTax Kak O OMOJOTMYECKHUX KaTalnu3aTopax OeTKOBOU
npuposl. OCOOEHHOCTH CTPOEHHUSI M CBOICTB B CPaBHEHUHU C HEOPraHUYECKUMHU KaTallu-
3aropamu. Knaccupukauus ¢pepmentoB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (hEpMEHTOB:
CEJIEKTUBHOCTD U 3(PPEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (JEPMEHTOB OT TEMIIEpaTyphl
u pH cpenpl. 3HaueHne pepMeHTOB B OMOJIOTUU U IPUMEHEHUE B IPOMBIIIIJIECHHOCTH.

Buramunsbl. Ilonsatue o Butamuuax. Mx knaccuduxanus u obo3Hauenue. Hopma no-
TpeOienus BuTaMuHOB. BogopactBopumeie (Ha mpumepe ButamuHoB C, rpynmsl B u P) u
XKUpOpacTBOpUMBbIe (Ha npuMepe BUTAaMUHOB A, D u E). ABUTaMHHO3bI, THIIEPBUTAMUHO3bI
Y TUIIOBUTAMUHO3BI, X IPOQUIIaKTHKA.

I'opmonsbl. IloHATHE O ropMOHaX Kak OMOJOIMYECKHM AKTHBHBIX BELIECTBAX, BBINOJ-
HSIOUINX SHAOKPUHHYIO DPETYJSIHUI0 XKU3HEACSITEIbHOCTH opranu3moB. Kiaccubukanus
TOPMOHOB: CTE€POU/IbI, IPOU3BOJHBIE AaMUHOKUCIIOT, TOJIUIIENTH/IHbIE U OEITKOBBIE TOPMOHBI.
OTnenbHbIe PEACTaBUTENN: ICTPAANOI, TECTOCTEPOH, UHCYIIMH, aJipEeHAIUH.

JlekapcrBa. [loHATHE 0 JIEeKapCcTBaX Kak XMMHUOTEPAIIEBTUYECKUX Npenaparax. KpaTkue
UCTOPUYECKHUE CBEJICHUS O BO3SHUKHOBEHUU U PAa3BUTHH XMMHOTEpAaNUu. ['pymIibl JeKapcTB:
cynbpaMuabl (CTPENTONU), AHTUOMOTUKW (TMEHULWIJIWH), AHTUIUPETUKU (ACIHUPHUH),
aHaJIbIeTUKU (aHAIbIUH). MexaHnu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPernapartos,
CTPOEHUE MOJIEKYJ, IPOTHO3UPOBAHUE CBOMCTB HA OCHOBE aHAJIM3a XMMHYECKOIO CTPOE-
HUS. AHTHOMOTHKM, MX KiIaccu(UKalus MO CTPOEHUIO, TUIY U CIEKTpy AelcTBus. beso-
IIaCHbIE CIIOCOOBI IPUMEHEHUS, ICKapCTBEHHBIE (DOPMBI.

Jlabopamopnasa paboma Nell
KauecTBeHHbIE peakllM1 Ha BUTAMUHBI.
Jemoncmpayuu

OO0pa311bl BUTAMUHHBIX [IPENapaToB.

[TonuBUTaMHUHBI.

Nnmoctpanuu gpororpaduil )KUBOTHBIX C pa3IM4YHbIMU (hOpMaMy aBUTAMHHO30B.

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

Camocmoamenvnasa pavoma K pazoeny 1 «Opeanuueckas Xumusy
1. Cocmasump maodauyy:
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TOMOJIOTHYECKOTO PAJIa AIKAHOB U €r0 PaJUKajIOB, NHINBUYaJIbHbBIA IPOEKT;
CHUCTEMAaTHU3aLNU 3HAHUH 10 TEME «APOMATUYECKHUE YTIEBOAOPOABDY;
H320moenenue mooeneit mMoaexyn:

AJIKaHOB;

AJIKECHOB;

AJIKWHOB;

KapOOHUJIBHBIX COCTMHEHUH;

Cocmasumo cmpykmypHule (popmy/ibl U30MepPos 014 euyecme Kiacca:

aJIKaHbI;

aMHHOKHCIIOT;

CIIUPTHI,

KapOOHOBBIE KUCIIOTHI,

aJbAECTUIbI;

Cocmaenenue cxemol:

UCIIO0JIb30BaHUS AJIKHHOB B MPOMBIILICHHOCTH;

MPUMEHEHHUSI CIIUPTOB;

npUMeHEeHHs PEHOIOB;

pa3yinuus CBOWCTB allbJAECTUJIOB U KETOHOB;

KJaccupuKauu OEIKOBOM MOJIEKYIIbI;

Pewenue ynpasxicnenuii Ha ocyuiecmenenue yenoueK npespauieHusi;

Hanucanue peghepamoe na memut (no év1oopy):

Hcropusi BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUHU.

Ponp oTeduecTBEHHBIX YYEHBIX B CTAHOBJIIEHUHM PAa3BUTHH MUPOBOW OPTaHUYECKON XUMUHU.
Kuznub u gesrensnocts A.M. byTieposa.

Apomatuyeckue yriaeBoaopo/ibl Kak ChIpbE JJIs IPOU3BOACTBA IIECTULIUIOB.
OKOJIOTMYECKUE aCIIEKThI UCIOIb30BaHUS YTIEBOJAOPOIHOTO ChIPhSI.

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

XuMus yriieBOJOPOAHOTO CBHIPhS U MOsI Oyaymiasi mpogeccuoHaNbHas AEITEIbHOCTb.
DrtaHoII: BennJaiiliee 01aro u cTpaimrHeniee 3J0.

AJKOTOIHM3M U €T0 po(dUIaKTHKA.

MHoroaToMHbIE CIUPTHI U MO Oy Ty1ias nmpodeccuoHaibHas 1eITeIbHOCTb.
dopmanbaeruj Kak OCHOBA MOJIYYeHUS BEUIECTB U MAaTEpUAIOB JJisi MOel MpodeccuoHalb-
HOM J1eSITENIbHOCTH.

HUctopus ykcyca.

JKupb! KaKk IpOAYKT MUTAHKUS U XUMUYECKOE CBHIPHE.

Mpina: npouuioe, HacTosuee, OyayIee.

VYrneBoabl U UX poiib B AKUBOU MIPUPOJIE.

Pa3Butre caxapHoil IpOMBINUIEHHOCTH B Poccuu, MHAMBHIYaIbHBIN IPOEKT

Ponp yrieBonoB B Moeit Oynymielt mpogeCCHOHANBHON NeATENbHOCTH, WHANBHYaTbHBIN
IIPOEKT.

AHWIMHOBBIE KPACUTEIIN: UCTOPUSL, TPOU3BOJICTBO, IEPCIIEKTUBA.

AMUHOKHCTIOTBI — «KUPIUYUKI OEIKOBBIX MOJIEKYII.

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



benkoBas 0CHOBa UMMYHHTETA.

Jedbunut Oenka B MUILEBBIX MPOIYKTaX U €ro MPeoJI0JIeHne B paMKax Iio0aabHOM Mpoo-
BOJICTBEHHOM MTPOTPaMMBI.

Xumusi ¥ OMOJIOTHSI HYKJIEUHOBBIX KUCIIOT.

Paznen 2. O0miasi 1 HeOpraHm4eckKass XUMHs

Tema 2.1. Xumua — nayka o eeutecmeax.

CocrtaB BemecTBa. XuMuueckue 3nmeMeHThl. CrocoObl CYIIECTBOBAHNUSA XUMHUYECKUX dIle-
MEHTOB: aTOMBI, IIPOCThIE M CIIOKHBIE BEIECTBA. BellecTBa MOCTOSHHOIO U MEPEMEHHOTO
cocTaBa. 3aKOH IMOCTOSIHCTBAa COCTaBa BeUIeCTB. BelecTBa MOJEKYJISPHOTO U HEMOJIEKY-
asipHoro  ctpoeHust. CrocoObl OTOOpa)KEHUS] MOJIEKYI: MOJIEKYJSApHBIE M CTPYKTypHBIE
dopmyIBl; mapocTep:KHEBbIe  MacmTadHbIe mpocTpancTBeHHbIE (CTroapTa — bpurieda)
MOJIETT! MOJIEKYI.

N3mepenne BemecTBa. Macca aToMOB U MOJIEKYJl. ATOMHasi equHuIa Maccbl. OTHOCH-
TEJbHBIE aTOMHAsi U MOJIEKyJsipHasg macchl. KonmdecTBo BeliecTBa U €JUHUILBI €r0 U3Me-
pEHUs: MOJIb, MMOJIb, KMOJIb. Huciao ABoranpo. MonsipHast Macca.

ArperaTHble COCTOSIHUSI BemecTBa. TBep/oe (KpUCTAITUNYECKOE U aMOP(PHOE), )KHUIKOE
U ra3000pa3Hoe arperaTHble COCTOSIHUSI BEIECTBA. 3aKOH ABOTa/ipo U €ro cieacTsus. Mo-
JSIPHBIA 00BEM BEMIECTB B ra3000pa3HOM cocTosiHMH. OObEeIUHEHHBIN Ta30BbI 3aKOH U
ypaBHenune MenaeneeBa — Kianeiipona.

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

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

Tema 2.2.Cmpoenue amoma.

ATOM — cJ102kHas1 yacTHHA. [loKa3aTenbCTBa CII0)KHOCTH CTPOSHMSI aTOMa: KaTOAHbIE U
PEHTIeHOBCKHE JIy4H, (OTOIPPEKT, paAH0aKTUBHOCTD, JIEKTPOIIH3.

[Tnanerapnas monens atoma 3. Pesepdopna. Ctpoenne atoma no H. bopy. CoBpemen-
Hbl€ TIPEJCTaBICHHs O CTpOeHUH atoma. KopIycKyasipHO-BOJIHOBOM Tyajan3M YacTHIl MUK-
pomupa.

CocraB atomHoro siapa. HykioHsl: npoTOHbI U HEUTPOHBL. M30TONBI M HYKIHIBL. YC-
TOWYMBOCTB SAEP.

JIeKTPOHHAsA 000/104uKa aTOMOB. [ToHsTHE 00 AIIEKTPOHHOMOPOUTAIN U DJIEKTPOHHOM
obnake. KBaHToBbIe umncina: riaBHOE, opOUTaIbHOE (IOOOYHOE), MATHUTHOE U CIIMHOBOE.
Pacnpenenenue 31€KTPOHOB [0 3HEPIETUYECKUM YPOBHSM, MOJAYPOBHAM U OpOMUTAIsIM B
COOTBETCTBUHU C NPUHLIMIIOM HaWMeHbIIEH 3Hepruu, npuHiunom Ilaynu u npasuiom I'yH-
na. DNeKTPOHHBIE KOHPHUTYpAIITH aTOMOB XHMHYECKUX JIEMEHTOB.

BaneHTHbIe BO3MOKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

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

Mopenu opburaneii pa3nuaHon (GOPMBI.



Tema 2.3.Ilepuoouueckuii 3akon u Ilepuoouueckan cucmema Xumuueckux 3J1eMeHm 08
/. U. Menoeneesa.

OTKpbITHE MEPHOANYECKOTO 3aKOHA. [IpeNOChUIKN: HAKOIUICHHE (PaKTOJIOTHUECKOTO
Matepuana, pabotel mnpemamectBeHHnkoB (M. B. JleOepeiinepa, A. D.lllankyptya,
Jlx.A.Heronennca, JI.LKO.Meiiepa), cbe3n xumukoB B Kapicpys, nuuHocTHBIe KadecTBa /Jl.
N. Menneneesa. Otkpeitue 1. . MenaeneessiM Ileproanueckoro 3akoHa.

Ilepuoanueckuii 3ak0H U crpoeHue aroma. M3otonsl. COBpEeMEHHOE MOHSATUE XUMHU-
YeCcKOoro 3yieMeHTa. 3akoHoMmepHocTh I'. Mo3nu. CoBpemenHas ¢popmynuposka [lepuognue-
cKoro 3akoHa. Ilepuonnueckas cucrema u crpoenue aroma. OU3NYECKUN CMBICIT TOPSAIKO-
BOIO HOMEpaA JJIIEMEHTOB, HOMEPOB TIpynnbl W nepuoaa. llepmogmyeckoe u3MeHeHHE
CBOMCTB JJIEMEHTOB: pajuyca aToMa; SHEPrud HOHU3ALMH; DJIEKTPOOTPULIATEIBHOCTH.
[IpyuunHBl U3MEHEHUS] METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B I'PYIIAX
U TIEpHOoaX, B TOM YKCyie OONBIINX U cBepXxOobiuX. 3HaueHue [leproaudyeckoro 3akoHa u
[lepuoanueckoil cucreMbl XuMUueckux 3nemMeHToB /1. 1. MeneneeBa i pa3BUTUs HAyKu
Y IOHUMaHUs XUMHUYECKON KapTUHBI MUPA.

Ilpaxkmuueckoe 3anamue Ned

CocrapieHue 3IEeKTPOHHBIX (POPMYJT aTOMOB 3JIEMEHTOB M TpapUUIECKUX cxeM (dHep-
TFeTUYECKUX TUarpaMm), 3aroHEHHE MX 3JIEKTPOHAMU.XapaKTEePUCTHKA AJIEMEHTOB C Y4é-
TOM MECTOHAXOKJEHHUS B IEPUOUYECKON CUCTEME.
Hemoncmpayuu

Pa3znuunbie BapuanTsl Tabmauisl [leproauyeckoil cucTeMbl XMMUYECKUX AJIEMEHTOB /Jl.
W. Menneneesna.

Tema 2.4. Cmpoenue éeujecmea.

ITonsiTHe 0 XMMHYECKOM CBA3HM. THUIBI XUMUYECKUX CBA3CH: KOBAJICHTHAs, HOHHAs, Me-
TaJUINYECKasl U BOJOPOIHAS.

KoBanenTHasi xumuueckasi cBsi3b. /[Ba Mexann3ma oOpa3oBaHUs 3TOH CBsI3U: OOMEH-
HBI M JIOHOPHO-aKUENTOpHBIM. OCHOBHBIE IAapaMmeTphl 3TOrO TUIA CBS3U: JUIMHA, IPOY-
HOCTb, YTOJI CBSI3U WJIM BAJICHTHBIN yroj. OCHOBHBIE CBOMCTBA KOBAJICHTHON CBSA3HU: HACHI-
[IEHHOCTb, TMOJIAPU3YEMOCTh W TPOYHOCTh. DIEKTPOOTPUIATEIBHOCTh U KiIacCHU(UKaLUs
KOBAJICHTHBIX CBS3€H 10 ATOMY IIPU3HAKY: MOJSpPHAs U HENOJIIPHAsT KOBAJICHTHBIE CBS3H.
[TonsipHOCTH CBA3M U MOJSPHOCTh MOJIEKYNbl. Crloco0 NepeKpbIBaHUs IEKTPOHHBIX OpOu-
TaJlell U KiacCU(PUKAIUs KOBAIEHTHBIX CBSI3€H 10 3TOMY NPHU3HAKY: CT- U MN-cBs3U. Kpat-
HOCTh KOBAJICHTHBIX CBA3EH M KiIacCU(UKALNA UX MO ITOMY MPHU3HAKY: OJWHAPHBIE, ABOM-
HbIE, TPOWHBIE, TIOJYTOPHBbIE. THUIBI KPUCTAUIMYECKUX PELIETOK Yy BEUIECTB C 3THUM THUIIOM
CBA3M: AaTOMHBIE M MOJEKYJIspHble. (DPU3NYECKUE CBOWCTBA BEIIECTB C OITUMHU KpHU-
CTAJUIMYECKUMU PELIETKAMH.

Honnasi xumuveckasi cBs3b. KpaliHuil ciydall KOBAJICHTHOW IOJIIPHOM CBA3U. Me-
XaHU3M 00pa30BaHUs MOHHOM CBs3u. VIOHHBIE KpUCTAJUIMUECKUE PELIETKH U CBOMCTBA Be-
IECTB C TAKUMH KPUCTAIUIAMH.

Meranauyeckass xXumuuyeckasi c¢Bsizb. OCoOBI THII XUMUYECKOW CBSI3U, CYIIECTBYIO-
M B METaJUIaX U cIulaBax. Ee oTiauuMs ¥ CXOACTBO ¢ KOBAJIEHTHON UM MOHHOM CBSA3SMHU.
CBolicTBa METaNIMYECKOHN CBSA3M. MeTalulnyecKkue KpUCTaNIMYECKUEe PEIEeTKA U CBOMCTBA
BEILIECTB C TAKUMH KPUCTAJLIAMH.

Bonopoanas xummnyeckas cBsi3b. Mexanusm oOpa3oBanus Takoi cBs3u. Ee knaccudu-
Kallis: MEXMOJIEKYJISIpPHAas U BHYTPUMOJIEKYJISIpHAas BOJOPOAHBIE CBsA3U. MoJEKyIsIpHbIE
KPUCTAJININYECKUE PEIIETKH JJIs 3TOTO TUIa CBs3U. Pu3nuecKkue CBOMCTBAa BEUIECTB C BOJO-



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

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

Komnekcoodpaszosanme. [lonsaTHe 0 KOMIUIEKCHBIX coenuHeHusax. KoopanHannonHoe
YUCI0 KOMIUIeKcooOpa3oBartesns. BHyTpeHHsst 1 BHewHsAs cpepa komiaekcoB. Homenkna-
Typa KOMIUIEKCHBIX COeIMHEHUN. X 3HayeHue.

Jemoncmpayuu

Monenu MONEKyI pa3In4HON apXUTEKTYPBI.

MoieTi 3 BO3AYIIHBIX MIAPOB MPOCTPAHCTBEHHOTO PACTIONOKEHHS Sp-, Sp°-, Sp°- THO-
PHUIHBIX OpOUTATIEH.

Monenu KpUCTAIUIMYECKUX PEIIETOK PA3IIMYHOTO THUIIA.

Tema 2.5. Ilonumepeot.

Heoprannuyeckue mosmmepsl. [lonrmepbl — mpocThie BElIECTBa ¢ aTOMHOW KpuCTal-
JMYECKOW PEelIeTKOM: ajuloTpONHble BUIOM3MEHEHUsl yriiepoja (ainmas, rpaur, KapOuH,
¢dymnepen, B3aMMOCBA3b THOPUAM3AIMH OpOUTANICH Y aTOMOB yIiiepoJia C MPOCTPAHCTBEH-
HBIM CTPOCHUEM AJUTOTPONHBIX MOIU(DUKAINI); CEeJICH U TEJUTyp IENOYEYHOTO CTPOCHUS.
[Tonumepsl — CJIOXKHBIE BEIIECTBA C ATOMHOW KPUCTAITTMYECKON PEIIETKOM: KBapll, KpeM-
He3eM (AMOKCHIHBIE COeTUHEHUSI KPEMHUS ), KOPYH]T (OKCU aTIOMUHHUS) U ATFOMOCHIIUKATHI
(moneBble MIMATHI, CIIOJA, KaoiauH). MuHepansl u ropasie mopojasl. Cepa miacTUdecKas.
MunepanbHOe BOJIOKHO — acOecT. 3HaueHHe HEOPraHUYECKUX MPUPOTHBIX MOJIUMEPOB B
dbopMUpOBaHUM OJHON U3 T€0JIOTUYECKUX 000JI0UEK 3eMITH — JIUTOC(HEPHI.

Oprannuyeckue nojguMepsbl. CriocoObl UX MOJYUYECHUS: PEAKIIMU MOJIUMEPU3ALUUA U Pe-
aKkIuu nojaukoHjeHcauuu. CTPYyKTypbl TOJUMEPOB: JMHEHHBIE, PA3BETBIEHHBIE U IIPO-
cTpaHcTBeHHbIE. CTPYKTYpHUpOBaHHUE MOJIMMEPOB: BYJIKaHU3AIMS KaydyyKoB, qyOneHue Oel-
KOB, OTBEPXJACHHE MOJTUKOHICHCAMOHHBIX TTOJIMMEPOB.

Krnaccudukanus moammMepoB 1Mo pa3IndHbIM TPU3HAKAM.

Jemoncmpayuu

Komnnekuuu ninactmacce, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX TOPO/I.

MunepanbHOE BOJIOKHO — acOecT — M U3/IEIHs U3 HETO.

Monenu monexyn 6enkos, JJHK, PHK.

Tema 2.6. {lucnepcuvie cucmemot.

IMonsiTue 0 TucnepcHbIX cucTteMax. Kinaccudukanus TUCIIEPCHBIX CUCTEM B 3aBUCHUMO-
CTH OT arperaTHOro COCTOSIHUSI JMCIIEPCUOHHOW Cpelbl U JUCHEPCHOM (a3bl, a TakkKe 10
pasMepy ux yactull. ['pyboaucnepcHble CUCTEMBI: SMYJIbCUU U CyCTIeH3Uuu. TOHKOIUCTIepC-
HBIC CHCTEMBI: KOJUIOWIHBIE (30JIM U TeJI) U UCTUHHBIC (MOJICKYJSPHBIC, MOJICKYJISPHO-
noHHbIe U nOHHBIC). Dddekt Tunmansa. Koarynsnus B KoutouaHbIx pacTBopax. CuHepesuc
B TeJIsiX.

3HayeHUe JUCMEPCHBIX CHUCTEM B KHUBOW W HEKMBOIl MpHpPoJe U MPAKTHYECKOW
JKM3HH YeJIOBeKA. DMYIIbCHH U CYCTICH3UU B CTPOUTENBCTBE, MUIIEBON M MEIUITUHCKON
POMBIIIJIEHHOCTH, KOCMETHKe. buonornyeckue, MEIUIIMHCKIE U TEXHOJIOTUYECKUE 30JIH.
3HaueHue reiieldl B OpraHu3ally >KMBOW Matepuu. buonoruueckue, nuilneBble, MEIULIUH-
ckue, kocmerndeckue renu. CuHepe3uc Kak (GakTop, ONpeAeIISIONINI CPOK TOTHOCTH MPO-
TYKIIUU HA OCHOBE reseil. CBepThIBaHHE KPOBU KaK OMOJIOTMYECKHI CHHEPE3UC, €r0 3HAYEe-
HUE.

Jemoncmpayuu



Bubl ucriepcHBIX CHCTEM M UX XapaKTepHbIC TPU3HAKH.
[TpoxoskaeHue jyda CBeTa uepe3 KOJUIOWJIHBIC M HMCTUHHBIC pacTBOpbl (3ddekT Tun-
Jans).

Tema 2.7. Xumuueckue peaxuuu.

Kinaccnpukanusa XMMHYECKHX pPeaKLUil B OPraHHYecKoil M HEOpPraHu4ecKoil Xu-
muu. [Torstie o xumudeckoit peaknuu. Peaknuu, naymue 0e3 U3MEHEHHSI KaU€CTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPONM3aLUs U u3omepusanus. Peakunu, uaynme ¢ "3SMEHEHUEM CO-
CTaBa BELIECTB: MO YMCIY U XapaKTepy pearupyromux 1 o0pa3yroumxcs BemecTs (pas3io-
KEHHsI, COeIMHEHU, 3aMeIleHus,, OOMEHa); 10 U3MEHEHHIO CTETIEHEH OKHCICHUS JIeMEH-
TOB (OKUCJIMTEIBbHO-BOCCTAHOBUTENBHBIE M HEOKUCIMTEIbHO-BOCCTAHOBUTENIbHBIE PpEaK-
IIMK); MO TerioBoMY 3 dekTy (3K30- U IHAOTEpMUUECKHE); TI0 (a3e (rOMO- U reTeporeH-
HBIC); 110 HampaBjeHUIO (0OpaTUMBbIe U HEOOpaTUMbIE); 1O HUCIOJIB30BAHUIO KaTalu3aTopa
(KaTaJIMTUYECKHUE M HEKATAJUTHUYECKHUE); N0 MEXaHU3MY (paJuKaJbHbIE, MOJIEKYJSIPHbIE U
HOHHBIE).

BeposiTHOCTH NpOTEeKAHMA XUMHYECKUX peakuuil. BHyTpeHHss 3Heprus, SHTaJIbIINA.
TemnoBoit 3 ekt xuMuueckux peakiuii. TepmoxuMuyeckue ypapHenus. CTangapTHas 3H-
TaJbIIMUs peakuuii 1 oopazoBanus BewecTs. 3akoH I'. . ['ecca u ero caenctBus. DHTpoNUs.

Ckopoctb xumnuyeckux peaknuii. [lonarue o ckopoctu peakumii. CKOpocTh ToMo- U
reTepPOreHHOMN peakuu. DHEprus aKTUBALINY.

@DaKTOpHI, BIUSIONIME HA CKOPOCTh XUMUYECKON peakiuu. [Ipupoaa pearupyrommx Be-
miectB. Temrepatypa (3akoH Banut — T'odda). Konuenrpanus. Karanuzaropsl 1 kaTanus:
rOMO- ¥ T€TEPOTre€HHbIN, UX MeXaHU3Mbl. DEpPMEHTHI, UX CPABHEHHUE C HEOPraHUYECKUMU Ka-
TaJau3aToOpaMu. 3aBUCUMOCTh CKOPOCTH PEAKLUUN OT IMOBEPXHOCTH CONPUKOCHOBEHHMS pea-
TUPYIOIINX BEIECTB.

O0paTuMocTh XMMHYECKHX peaknuii. Xumudeckoe papHosecue. [loHstue o xumu-
YeCKOM paBHOBeCUU. PaBHOBECHbIE KOHIIEHTpAlMU. JJMHAMUYHOCTh XUMUUYECKOTO PaBHOBE-
cus. DakTopsl, BIMAIOIINAE HA CMEIICHUE PABHOBECHUS: KOHLIEHTpALUs, JaBJICHUE, TEMIIEpa-
typa (npunnumn Jlelllatense).

Jlabopamopnas paboma Nel2
W3ydenune GpakTopoB, BAUSIOMIMX HA CKOPOCTh XUMHUECKUX PEAKIUi.
Hemoncmpayuu

Peakuuu ropenus; peakuuu SHAOTEPMUYECKUE HAa MPUMEpE peaKIMK pas3iiokeHus (dTa-
HOJIA, KATMHHOM ceNnuTphl, OMXpoMaTa aMMOHUS) U SK30TEPMUYECKUE HA PUMEPE PEeaKIUil
coelMHeHus (oOeclBEUMBaHUE OPOMHOM BOJIBI U PACTBOpPA MEPMaHraHaTa Kajlusl dTUIIEHOM,
raiieHue U3BeCTH U Ap.).

B3aumonelicTBue MHKA pa3iMyHOM MOBEPXHOCTH (TIOPOILKA, MBLIU, FPAHYN) C KUCIO-
TOM.

Tema 2.8. Pacmeopu.

ITonsaiTne o pacrBopax. DuU3MKO-XMMHYECKas NPUPOAA PACTBOPEHUS U PacTBOPOB.
B3anmopeiictBue pacTBOpPUTENST W PACTBOPEHHOIO BelleCcTBa. PacTBOPUMOCTH BEILIECTB.
Crioco0Ob! BbIpa)eHHs: KOHLIEHTPALMU PAaCTBOPOB: MaccoBas 10JIsl PACTBOPEHHOI'O BEILECTBA
(poreHTHasT ), MOJISIpHASL.

Teopust 3J1eKTPOJUTHYECKOH AUCCOUANMH. MexaHnu3M JUCCOLUAlN BELECTB C pas3-
JIMYHBIMM THUIIAMM XMMHUYECKHUX CBA3€H. BKIIal pyCCKMX YYEHBIX B pa3BUTHE IIPEACTaBIIE-
HUIl 00 3nexTposnTudeckol auccouuanui. OCHOBHBIE MOJOXKEHHUS TEOPUU DJIEKTPOIUTHU-



yeckoi nuccoruanui. CTeneHb 3EKTPOIIUTUYECKON AUCCOUauu U (GaKTOphl €€ 3aBHCH-
MOCTH. CUJIbHBIE U CPEJHUE DIIEKTPOIUTHI.

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

I'maponus kak oOMeHHBbIH nponecc. HeoOpaTumblil ruiposin3 opraHuYecKuX U Heopra-
HUYECKUX COCIUHEHUN U €r0 3HAYEHUE B MPAKTUUYECKOHN AEATEIbHOCTH YEJIOBEKa.

OO6patumbrii Tuaponus conei. CtyneHuatsiid ruaponun3. I[IpakTuueckoe mpumeHeHHe
TUIPOJIN3A.

'unponus oprannyeckux BemiecTB (O€IKOB, >KMPOB, YIJIEBOJOB, MOJUHYKJIEOTHUIOB,
AT®) u ero OuosiormuecKoe W MpakTUIecKoe 3HaueHne. OMbuIeHHEe KUPOB. Peakius 3te-
pudukamy.

Ilpakmuueckoe 3anamue NeS

CocraBrieHre YpaBHEHHH peakIuii B MOJIEKYIIPHON U HOHHOU popmax.
Ilpaxkmuueckoe 3anamue Ne6

CocraBiieHHe ypaBHEHMI THIPOJIN3a COJIEH U onpesaesieHne 3HaueHuid pH - cpensl.
Jemoncmpayuu

Nunukatopel ¥ U3MEHEHUE UX OKPACKU B PA3HBIX CPENaX.

['anponus kapOOHATOB, CyIh(HATOB M CUIMKATOB IIEJIOYHBIX METAIIOB; HUTPATOB CBUH-
na (II) nam uHKa, XJI0pyaa aMMOHUS.

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

OKnCIUTENbHO-BOCCTAHOBUTEILHbIe peakuuu. CteneHb okucieHus. BoccranoBure-
1 1 okucimTed. OKHUCIIEHHE U BOCCTaHOBJICHHE. Ba)kHelme OKUCIUTEN U BOCCTAHOBH-
Tenu. BoccTaHOBUTEIBHBIE CBOMCTBA METANIOB — MPOCTHIX BemlecTB. OKUCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBONCTBAa HEMETAJIOB — MPOCTHIX BEIIECTB. BoccTaHOBUTENIbHBIE
CBOMCTBa BEIIECTB, OOpPa30BaHHBIX dJEMEHTaMH B HH3IIEH (OTPHUIATEIHHOW) CTETIECHU
okucneHus. OKHUCIUTENIbHbIE CBONCTBA BEILECTB, 00PAa30BaHHBIX 3JIEMEHTAMU B BBICILIEH
(TONIOXKUTENIBHOM) CTeNeHn OKuciaeHus. OKUCIUTEIbHBIC U BOCCTAHOBUTEIBHBIE CBOMCTBA
BEIIIECTB, 00PAa30BAHHBIX DJIEMEHTAMHU B ITPOMEKYTOUYHBIX CTETICHIX OKHCIICHHUS.

Knaccupukauusi OKHMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakuum Mex-
ATOMHOTO U MEXMOJEKYJSIPHOTO OKHUCJIEHUS-BOCCTAHOBJIEHUA. Peakunu BHYTPHUMOJIEKY-
JSIPHOTO  OKHUCJICHUSI-BOCCTAHOBJIEHUS. Peakuuu CcaMOOKHUCIIEHUS-CAMOBOCCTAHOBIICHUS
(IMCTIPOTIOPITMOHUPOBAHMS ).

Mertoibl COCTaBIIEHUSI YPABHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuii. MeTon
AJIEKTPOHHOTO  OarnaHca. BinusiHue  cpeapl Ha  OPOTEKAHUME  OKHUCIUTEIBHO-
BOCCTaHOBUTEJILHBIX MPOIIECCOB.

XuMu4eckne UCTOYHUKH TOKA. DJIEKTPOAHBIC MOTEHIHUANbl. P cTaHgapTHBIX 3JEK-
TPOJHBIX MOTEHIHUAJIOB (IEKTPOXUMHUECKUN psJi HaNpsHDKeHUM MetaisioB). ['anbBaHuye-
CKH€ 3JIEMEHTBI M TPUHIIUIIBI UX pa0boThl. COCTaBIeHUE TAIbBAHUYECKUX dJIeMeHToB. O0pa-
30BaHHE TAJIbBAHMYECKUX Tap MPU XUMHUYECKUX Tpoleccax. ['aJbBaHUUECKUE DJIEMEHTHI,
MPUMEHSAEMbIC B XU3HU: CBUHIIOBAas aKKyMyJATOpHas OaTapesi, HUKEIb-KaJIMHEBbIe Oara-
peu, TOIJIUBHBIE AJIEMEHTHI.

DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB JIEeKTPOaHTOB. [Ipoiieccrl, mpoucxo-
JSIIME HA KAaTO/A€ U aHOJE. YPABHEHUS JIEKTPOXUMUUECKUX MPOIECCOB. DIEKTPOJIN3 BOA-
HBIX PACTBOPOB C MHEPTHBIMU AJIEKTPOJIaMH. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C PACTBOPHU-
MBIMH 3JIeKTpoaaMu. [IpakTrueckoe NpuMEHEHHE IIEKTPOIU3A.

Ilpakmuueckoe 3anamue Ne'7



CocrapiieHHE€ YpaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUHUM METOJI0M
AJIEKTPOHHOTO OanaHca. OnpeeneHne OKUCIuTeNel 1 BOCCTAaHOBUTEIICH.
Hemoncmpayuu
OxucanuTeIbHBIE CBOMCTBA Q30THOM KHUCJIOTEI.
OkucnuTenbHbIE CBOMCTBA JUXpPOMATa KaJusl.

Tema 2.10. Knaccugpuxayus eewgecme. Ilpocmuie eeuiecmea.

Knaccupukanus Heopranmveckux pemecTB. [Ipocteie u cioxHbie BemecTBa. Okcu-
IIbl, MX Kiaccudukanus. [ uapokcuapl (OCHOBaHUS, KUCIOPOICOAEpKAIINe KUCIOThI, amdo-
TepHbIe TUAPOKCUIBI). KucioTel, nx knaccudukarus. OcHoBanus, ux kinaccudukarus. Co-
JIM CPEJTHHE, KUCIIbIE, OCHOBHBIE U KOMILICKCHBIE.

MeTtasabl. [lonoxxeHne MeTaaioB B IEPUOIUYECKON CHCTEME U OCOOECHHOCTH CTPOCHUS
ux atoMoB. [IpocTbie BelecTBa — METaIbl: CTPOCHUE KPUCTAIIIOB U METAJUIMYECKash Xu-
Mudeckas cBsi3b. O0mme Gpu3nveckrue CBOWCTBa METALUIOB M UX BOCCTAHOBUTEIIBHBIE CBOM-
CTBa: B3aMMOJICKCTBHE ¢ HEMETauIaMH (KUCIIOPOJIOM, TaJloTeHaMH, CEpOi, a30TOM, BOJIOPO-
JIOM), BOJIOW, KUCJIOTaMH, PaCTBOpPaMH COJIeH, OpraHnueCKUMHU BEIIECTBAMHU (CIIUPTaMHU, Ta-
JOTeHAIKaHAMU, (PEHOJIOM, KHUCIIOTaMH), miesiodamMu. OKCHIIBI U THUIPOKCHIBI METAJUIOB. 3a-
BUCHMOCTHh CBOMCTB ATHX COCAWHCHUM OT CTEIICHEH OKHCIICHUS METAJUIOB. 3HAUCHHE Me-
TaJIJIOB B MPUPOJIE€ U )KU3HU OPTaHU3MOB.

Koppo3uss meranios. [lonsatue koppo3uu. XuMHUecKass KOPpPO3usi. IIEKTPOXUMHUYE-
ckast kopposusi. CrlocoOBI 3alIUTHI METAJUIOB OT KOPPO3HH.

Oo0mme cmoco0bI MoJyYeHusI MeTAJI0B. MeTaibl B npupojie. Metannyprusi 1 ee Bu-
JIbI: TIAPO-, TUJIPO- U DJIEKTPOMETAILTYPrusi. IJIEKTPOJIU3 PaCIIaBOB U PACTBOPOB COCAMHE-
HUM METAJUIOB U €ro NPaKTHYECKOE 3HAYCHHE.

Hememannwt. Ilonoxenne HemeramwioB B Ilepuonnyeckoid cucteme, 0COOEHHOCTH
CTPOEHUS X AaTOMOB. DJIEKTPOOTPUIIATEIBHOCTb.

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

Hemerannel — npocteie BeniecTBa. X aToMHOE M MOJIEKYJISIPHOE CTPOEHUE UX. AJLIO-
Tponusa. XMMHYECKHE CBOMCTBA HEMETAINIOB. OKHUCIUTEIbHBIE CBOMCTBA: B3aUMO/ICHCTBUE
C MeTaJUlaMH, BOJOPOJOM, MEHEE AJIEKTPOOTPULATEIbHBIMA HEMETAIaMU, HEKOTOPBIMH
CJIOHBIMH BEIECTBAMU. BOCCTAaHOBHUTENBHBIE CBOWMCTBA HEMETAIIOB B PEAKIUSIX C (PTO-
pOM, KHUCIIOPOJIOM, CJIOKHBIMH BEIIECTBAMH — OKHCIHUTEISIMH (a30THOM M CEpHOM KHCIIO-
TaMH U JIp.).

Jlabopamopnasa paboma Nel3
OO0mue cBOMCTBa METAIIJIOB U HEMETAJLIOB.
Jemoncmpayuu

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

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

Mogenu KpUCTaJUIMYECKUX PEIIETOK METAJIOB.

Komnnekuust MeTanioB ¢ pa3HbIMH (PU3HUECKUMU CBOMCTBAMU.

Koppo3zust MeTaisioB B 3aBUCUMOCTH OT YCJIOBHUU.

3amura METAIIOB OT KOPPO3UU: 00pa3Ibl «HEPKABEEK), 3AITUTHBIX TTOKPHITHIA.

Komnexnus pya.

Mopenu KpUCTaJLIMUECKUX pelIeToK Homa, ainMasa, rpadura.



Tema 2.11. Ocnoénble Knaccvl HeOP2AHUYECKUX U OPZAHUYECKUX COeOUHEHUIL.

Boxpoponnbie coenuHennss HemeTa/IoB. [lonydeHrne aMmMuaka U XJIOpOBOJIOPO/IA CHH-
TE30M U KocBeHHO. Pu3znyeckue cBorcTBa. OTHOILIEHUE K BOAE: KUCIOTHO-OCHOBHEIE CBOII-
CTBa.

Oxcuabl M aHTWAPUABI KapOOHOBBIX KHMCI0T. HeconeoOpa3zytonue u coieodpasyro-
mue okcubl. KuciaoTHele oKCUIbl, MX CBOMCTBA. OCHOBHBIE OKCH/IBI, UX CBOMCTBA. AM{QO-
TE€pPHBbIE OKCU/JIbI, UX CBOMCTBA. 3aBUCUMOCTbh CBOMCTB OKCHJIOB METAJIOB OT CTENIEHU OKHC-
JeHusl. AHTUIPUJIBI KapOOHOBBIX KUCIOT KaK aHAJIOTH KHCIOTHBIX OKCHJIOB.

Kuciaorel oprannyeckne u Heopranmyeckme. KucioTrsl B CBETE TEOPUU 3IEKTPOIIH-
TUYECKOU auccoruanuu. KucmoTel B cBeTe mporonmtuueckoi Teopuun. Kiraccuduxarus op-
TAaHUYECKNX W HEOPraHWYEeCKUX KUCIOT. OOImue CBONCTBA KHUCIOT: B3aUMOICHCTBUE Opra-
HUYECKUX M HEOPTaHMYECKUX KHCIOT C MeETallJlaMH, OCHOBHBIMHU U aM(OTEPHBIMU OK-
CUJAMH U TUAPOKCUIAMH, COJISIMHU, 00pa3oBaHue CIOXHBIX 3GUpoB. OCOOEHHOCTH CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOU U a30THOU KHUCJIOT.

OcHoBaHMs opraHnyeckue M Heopranmveckue. OCHOBaHHUsS B CBETE TEOPUHU AIIEKTPO-
auThdeckor auccoumanuu. OCHOBaHUS B CBeTe MpoTonuThueckoi Tteopuu. Kiaccupu-
Kalusl OPraHUYECKUX W HEOPraHWYECKUX OCHOBAHUU. XUMHUUYECKHE CBOMCTBA IIEIOYEU U
HEPACTBOPUMBIX OCHOBaHUU. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUI: aMMHaKa U aMUHOB.
B3anMHOe BiusiHME aTOMOB B MOJIEKYJIE aHUJIMHA.

AM@oTepHbIe OpraHuYeckne U HeopraHudeckue coequHennsi. AMdorepHbie OCHOBa-
HUSI B CBETE MPOTOJIIUTUYECKON Teopur. AMGPOTEPHOCTh OKCUIOB U THIPOKCHJIOB TIEPEXO/I-
HBIX METAJIJIOB: B3aUMOJECHCTBUE C KUCIOTAMU U ILIEJIOYAMHU.

Coun. Knaccudukanusa u xumudeckue cBoiictBa cojieil. OcOOEHHOCTH CBOMCTB coJiei
OPraHUYECKUX U HEOPTAHUYECKUX KHUCIIOT.

I'eneTnueckasi CBA3b MEXKAY KJIACCAMH OPraHMYECKHUX U HEOPTAaHUYECKHUX COeIMHe-
HMi. [oHsATHE O reHeTUUEeCKOU CBSI3U U T€HETUYECKUX PsAJIaX B HEOPraHUYECKOW U OpraHu-
yeckoil xumuu. ['eHeTnyeckue psapl MeTaia (Ha mpuMepe Kallblids U JKeje3a), HeMeTaia
(cepbl U KpeMHHUS1), IEPEXOTHOTO AieMeHTa (1uHKa). ['eHeTnyeckue psiibl U reHeTUuYecKas
CBSI3b B OPraHMYECKON XUMUU. ENMHCTBO MUpa BELIECTB.

Jlabopamopnas paboma Neld

I'eneTnueckast CBSI3b MEXKY KIACCAMU HEOPIraHUYECKUX U OPTAHUYECKUX COEAUHEHHM.
Tema 2.12. Xumusa snemenmos.

S- seMeHTbI

Bomopoa. /IBOMCTBEHHOE IOJOXKEHUE BOJOPOJA B MEPUOAMYECKOM cucTeme. M30Torbl
Boziopoaa. Tsixenas Bojga. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOAOPOA, €TI0
MOJIyY€HHUE U IpUMeHeHue. Poiib BOJOpoOa B )KUBOW U HEKUBOU IPUPOJIE.

Bopa. Ponb Boabl Kak cpenooOpa3yroniero BemecTBa KIeTKH. DKOJIOTMUYEeCKHe aCTIeKThI
BOJIOIIOJIb30BAHUS.

uemeHThbl 1A-rpynnsl. [llenounsie Metamibl. O0mas XxapakTepucTHKa HIEJIOYHbIX Me-
TAJUIOB HA OCHOBaHUM M0JI0)KeHUA B [lepuonnueckon cucreme snemenToB /. . Mennenee-
Ba U cTpoeHus: aToMoB. [lonydyenue, pusmuyeckue u XMMUYECKHUE CBOMCTBA IIETIOYHBIX Me-
TautoB. KaTHOHBI MIETOYHBIX METAUIOB KaK BaKHEHWIIas XuMHU4Yeckas (Gopma ux cyiie-
CTBOBAHMS, PETYyJSITUBHAs POJIb KaTUOHOB Kajusl W HaTpus B KUBOU kierke. [Ipuponnsie
COEIMHEHUSI HaTpUs U KaJlUsl, UX 3HAYCHHUE.

duementbl [MA-rpynnbl. O0mias XapakTepUCTHKA IETOYHO3EMEIBHBIX METAUIOB U
MarHvsi Ha OCHOBaHUH MoJoxeHus B [lepuonnueckoi cucreme snemeHtoB /. 1. Menne-
JeeBa M cTpoeHus aToMoB. Kamnbiuii, ero nojayyenue, Gpu3nyeckue 1 XMMHUYECKHE CBOMCTBA.



Baxueiimme coequHeHUsT Kb, UX 3HAYEHHE U puMeHeHue. Kanpuuii B mpupoe, ero
Oumosoruyeckasi poJb.
pP- 3ICMCHTbI

AnroMmuHui. XapakTepruCTHKa aJlOMUHUSA HA OCHOBAaHUU I10JI0KEeHUS B [lepunonnueckoi
cucreme snemenToB JI.M. MenpaeneeBa u ctpoenus atoma. [lonydenue, pusnueckue U Xu-
MHYECKHE CBOMCTBA alIOMUHUS. BakHelmume coeTMHEHUS aJlfOMUHUS, UX CBOMCTBA, 3HAUe-
HUE U npuMeHeHue. [IpupogHbpie coeqMHEHUsT ATFOMUHMUS.

Yraepoa u kpemuuii. O0mias xapakTepruCcTUKa HA OCHOBAHWHU MX ToyioKeHus B [lepuo-
nuyeckoir cucteme J[. M. MennaeneeBa u ctpoenus aroma. [IpocTeie BemiecTBa, oOpa3oBaH-
HbIE 3TUMH 3JIeMeHTaMu. OKCHUIIBI U TUJIPOKCUJIBI yIiiepoJa U KpeMHus. Baxuele conu
YTOJIBHON U KpeMHHUEBOU KUCIOT. CUIMKATHAS TPOMBILIUIEHHOCTD.

I'asorennbl. O0mIas xapakTeprUCTUKA raJJOTeHOB HA OCHOBAHMH WX TojiokeHus B [lepuo-
nrueckoun cucreme aneMeHToB 1. M. MenneneeBa u ctpoeHust aToMOB. ['anorensr — mpo-
CThIE BELIECTBA: CTPOCHUE MOJIEKYJ, XMUMHUYECKHUE CBOMCTBA, MOJYYEHUE U NPHUMEHEHUE.
Baxueiiime coeuHEeHUsI rajJlor€HOB, UX CBOMCTBA, 3HAUEHUE M NMpPUMEHEHHE. ['aioreHsl B
npupoje. buomornyeckas poJib raJIOr€HOB.

Xaabkorenbl. OO11as XapaKTEpUCTUKA XaJIbKOI€HOB HA OCHOBAaHUU UX MOJIOKEHUS B
[Tepnonnueckou cucreme annementoB .M. MennaeneeBa u cTpoeHuss aTOMOB. XaJIbKOTE€HbI
— mpocThie BemecTBa. AyutoTpornus. CTpoeHHe MOJEKYN aUIOTPONHBIX MOAUUKAIUN U
ux cBoiicTBa. [lonyuyeHne U NpuMEeHEHUE KUCIOpOaa U cepbl. XaJIbKOTE€HbI B NIPUPOAE, UX
Ouosoruyeckas posb.

DuieMeHThl VA-rpynnbl. O0mias XapakTepUCTHKA FJIEMEHTOB TOM T'PYIINBI HA OCHOBA-
HUM UX noJioxkeHus B [lepuoanueckon cucreme sneMeHToB [. . MenaeneeBa u crpoeHus
atoMoB. CTpOEHHE MOJIEKYJBI a30Ta M AJTIOTPONHBIX Moaupukammii pocdopa, nx pusnde-
CKHE U XMMHUUYECKue cBoiicTBa. Bojpopoansie coeiuHeHus 31eMeHTOB V A-rpytiibl. OKCUbI
azora u (ocdopa, COOTBETCTBYIOMMUE UM KUCIOTHL. Conu 3TuX KUCIOT. CBOMCTBA KHUCIO-
POMHBIX COENMHEHHH a3oTa U ¢ochopa, UX 3HAUYCHHE U MpPUMEHEHHE. A30T u ¢ocdop B
npupo/jie, uX OUoIoruyecKas pob.

DuieMeHThl 1VA-rpynnsl. O0mias xapakTepUCTHKA 3JIEMEHTOB 3TOW TPYMIBI HA OCHO-
BaHUM UX ToJoxkeHus B [lepuoamueckon cucreme anementoB . 1. MenaeneeBa u crpoe-
HUSI aTOMOB. YTJEpoj u ero autoTpornus. CBONCTBA aJTIOTPOIHBIX MOIUMUKAINHA YTIIepo-
Jla, UX 3Ha4YeHHE U npuMeHeHne. OKCUAbl U TUAPOKCUIBI YTIIEPOIa U KPEMHHUS, UX XUMUYe-
ckue cBorctBa. CoyiM yroJIbHOM U KPEMHHUEBBIX KUCIIOT, UX 3HAYE€HHE U TpuMeHeHue. [Ipu-
po000pa3yrolias poJib yriiepoaa AJis )KUBOW U KPEMHUS TSl HE)KUBON TTPUPO/IBI.

d — 1eMeHTHI

Ocob6ennoctu crpoenus aromoB d-aneMmentoB (I-VIIIB-rpynm). Menp, IMHK, XpoM, Ke-
JIe30, MapraHell Kak MPOCThIE BellecTBa, X (U3MYECKHEe M XHMHUUYECKue cBoiicTBa. Ha-
XOXKJEHUE ASTHUX METAUIOB B MpHUpOAe, WX TmoiydeHue W 3HadeHue. CoenuHenus d-
3JIEMEHTOB C PA3JIMYHBIMHU CTENEHAMH OKUCIEHHUS. XapaKTEP OKCUIAOB U TUAPOKCHUIOB ITUX
3JIEMEHTOB B 3aBUCHMOCTH OT CTEIICHH OKHUCJICHHUS MeTallia.

Ilpakmuueckoe 3anamue Ne§
OO01muii IIaH XapakTEPUCTUKH TIIaBHBIX (A) MOATPYII 3JI€MEHTOB

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



Hemoncmpayuu

[lepnonuueckas cucrema MenaeneeBa J1.M. Kosmiekiuu npocTeix BeecTs, 00pa3oBaH-
HBIX 3JIEMEHTAMU PA3JIMYHbBIX AIEKTPOHHBIX CEMENCTB.

Koiurekunn MuHepanoB v rOPHBIX HOPO/I.

Tema 2.13. Xumus 6 srcuznu oouwecmea.

Xumus U NPOU3BOACTBO. XMMHUYECKAS ITPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTHHU.
Coblppe 111 XMMHYECKOM NIPOMBILUIEHHOCTH. BoJa B XMMHYECKOW HPOMBIIUIEHHOCTH.
OHeprus s XUMHYECKOro MpOu3BoJcTBA. HayuHble NPUHIMIIBI XUMHUYECKOTO MPOU3BOJI-
CTBa. 3aluTa OKpYyKarolel cpebl U oXpaHa TpyJla MpU XUMHUUYECKOM IpousBoAcTBe. Oc-
HOBHBIE CTaJUU XMMUYECKOTr0 Mpou3BojacTBa. CpaBHEHHE MPOU3BOACTBA aMMHAaKa U METa-
HOJIA.

XuMusl B CeJIbCKOM XO03s1iicTBe. XMMH3alMsl CEIbCKOIO XO031CTBA U €€ HaIlPaBJICHHUS.
Pacrenus u mouBa, MOYBEHHBIN MOTJIOMIAIOIINNA KOMITIEKC. Y 100peHHs U MX Kiaccuduka-
1. XUMUYECKHE CPEJICTBA 3alUThl pacTeHnil. OTpULiaTeNIbHbIE OCIEACTBUS IPUMEHEHUS
NECTUIMA0B U 60phOa ¢ HUMU. XUMHU3ALIHSI )KHBOTHOBO/ICTBA.

XuMus u 3Ko0J0rus. XUMHUUECKOE 3arpsA3HEHUE OKpyxKarwolieil cpeasl. OxpaHa ruipo-
cepsl OT XUMHUYECKOTO 3arpsizHeHus. OXpaHa MOYBbI OT XUMHUYECKOTO 3arpsisHeHus. OX-
paHa aTMOC(epbl OT XMMHUECKOro 3arps3HeHusi. Oxpana Quopsl U GpayHbl OT XUMHYECKOTO
3arps3HeHus. bBUOTEXHOIO0rMs U reHHas UHXKEHEPHUsl.

XuMus ¥ NOBCeIHeBHAs KM3Hb YesioBeKa. /lomamHsasa anreka. Morlye U YucTAIme
cpenctBa. CpenctBa 60pb0bI ¢ OBITOBBIMU HaceKOMbIMU. CpeicTBa JIMYHOM TUTHEHBI U KOC-
METUKHU. XUMHUS U NUla. MapKUpOBKM YIIaKOBOK IMUILEBBIX U TUTUEHUYECKUX MPOJYKTOB U
YMEHHUE UX YUTaTh. DKOJIOTHS KIIINILA. XUMUS U TEHETHKA YEIOBEKA.

Hemoncmpayuu
Komnekuus ynoOpeHuit 1 mecTUiu0B.
OO6pa3upl  cpeacTB ObITOBOM  XMUMHM W JIEKAPCTBEHHBIX  IPErapaToB.



Camocmoamenvnasn pavoma K pazoeny 2 «Qowias u HeOP2AHUYECKAA XUMU)

Cocmaenenue cxemol:

arperaTHbIX COCTOSIHUN;

CTPOEHUS AIIEKTPOHHBIXOPOUTAIICH;

0o0pa3oBaHus pa3IMYHbIX BUJIOB XMMHUECKHUX CBS3EH;
KJaccuuKalM XUMUYECKUX PEakUUid B OpraHUYeCKOW M HEOPraHMYeCKOW XMMHU; Kiac-
cu(UKaIKA PaCTBOPOB IO arpeTaTHBIM COCTOSIHUSIM;

CTYIEHYATOW TUCCOIMAIINH CUIILHBIX U CJIA0BIX DJICKTPOJIUTOB;
XapaKTepUCTUKH TUITMYHOTO METaJlIa U HeMeTaia (1o BEIOOPY);
T€HETUYECKOM CBSI3U MEXK/y KJIaCCaMU HEOPTAHUYECKUX COCTMHEHUM;
TE€HETUYECKOM CBSI3U MEXKy KJIaCCaMU OPTaHUYECKUX COECIMHEHUI;
XapaKTEPUCTUKH 3JIEMEHTA IIEPUOIUYECKON CUCTEMBI (TI0 BEIOOPY);
Iloozomoeumbs coobuwenue:

00 oTkpbITuH emeHTa [ICXD (1o BeIOOPY) ¥ 0O0BACHEHHE €T0 Ha3BaHUS,
0 3HAQUYEHUHU JUCTIEPCHBIX CUCTEM B OBITY;

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

Ha CKOPOCTh XUMHUYECKON pPEeaKilnu;

Ha XUMu4eckoe paBHoBecue, npuHuun Jle-Illatense;

Ha CMELIEHNE XMMUYECKOr0 paBHOBECHS;

Ha CIOCOObI BhIpAXKEHUSI KOHIIEHTPALIU;

Ha KOHCTAHTY AMCCOLMALINY;

Ha COCTaBJICHUE MOJICKYJISIPHBIX YPaBHEHU;

Ha COCTaBJIEHUE YPAaBHEHU I'MIPOJIN3a;

Ha ONpEIETICHNE CTEIIEHU OKUCIICHUS;

Ha ONpE/IeJICHNE OKUCIIUTEIS U BOCCTAHOBUTEIS;

Ha coctaBiieHue ypaBHeHuit OBP;

Hanucanue peghepamoe na memut (no év1oopy):

Kuznb u gesarensHocts .M. Menneneena.

[leproguueckoMy 3aKoHyY Oy/ylee He TPO3UT Pa3pyILICHUEM.

Cuntes 114-ro snemenTa — TpuyM@ pOCCUNCKUX (HU3UKOB-SICPIITUKOB.
Munepansl 1 TOPHBIE TOPOIBI KAK OCHOBA JUTOC(HEPHI.

Koppo3zust MetamioB u ciocoOb! 3alIUThI OT HEE.

HcTopus mBenCcKON CIIUYKY.

XUMUS METAJUIOB B MO MPOPecCHOHATbHON JesITENbHOCTH.

XUMUS HEMETAJNIOB B MO€H npodecCHOHAIbHOMN 1eSITeTbHOCTH.
CepHas KuCI0Ta — «XJIE0 XMMHUUECKON MTPOMBIILIIEHHOCTH.
[ToBapeHHast COIb KAK XUMUYECKOE ChIPHE.
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Temwl coodowenuit, pepepamos, unHoOUBUOYaANLHBIX RPOEKM OB

OTkpeITHE 71€eMeHTa (110 BBIOOPY) B 00BSCHEHNE €r0 Ha3BaHUsI.

3HaueHue AUCIIEPCHBIX CUCTEM B OBITY.

HcTopust BOSHUKHOBEHUS U Pa3BUTHUSI OPraHUYECKON XUMUM.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUM Pa3BUTUU MUPOBOM OPraHUYECKONH XUMUU.
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Kuznub u gesrensHocts A.M. byTiepoga.

ApomaTu4ecKue yrieBOAOPObl KaK ChIPbE NIl MPOU3BOCTBA MECTUIUIOB.

DKOJIOTMYECKUE aCIEKThI UCIOIb30BaHUS YTIEBOAOPOIHOTO ChIPhSI.

HcTopust OTKpBITHS U pa3pabOTKU Ta30BBIX W HEPTAHBIX MecTOpoxaeHuil B Poccuiickoit

®denepauuu.

9. Xumus yrieBoAopOIHOIO ChIpbs U Most Oyaymias npodeccuoHallbHast 1eATeIbHOCTb.

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

11. Anxoronusm u ero mpoguiIaKkTHKa.

12. MHOroaToMHble CIUPTHI U MOs Oyay1asi mpodecCUOHaNbHAs A TEIbHOCTb.

13. ®opmarnbaerni Kak OCHOBA MOJTYUYEHUS BEIIECTB M MAaTEPHAIIOB ISl MOEH MPOoQecCOHab-
HOH JesITSIILHOCTH.

14. Uctopus ykcyca.

15.2Kupsl Kak NPOAYKT MUTAHUS U XUMUYECKOE CHIPHE.

16. Mputa: npomuioe, HacTosIee, Oyaymiee.

17.YrneBoasl U UX pojib B )KUBOW MPUPOJIE.

18. Pa3zBuTHne caxapHoi MpOMBIIIJIEHHOCTH B Poccun.

19. Posb yrineBonoB B Moeit Oyaymieit mpodeccnoHaabHON AeSITETbHOCTH.

20. AHWJIMHOBBIE KPACUTEIN: UCTOPHS, IPOU3BOACTBO, IEPCIIEKTUBA.

21. AMUHOKHCIIOTBI — «KUPITUYUKN» OETKOBBIX MOJIEKYJI.

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

23. benkoBasi OCHOBa UMMYHUTETA.

24. lebunut O6enka B MUIIEBBIX MPOJYKTAX U €r0 MPEOJ0JICHHE B paMKax INI00alIbHOM Mpojio-
BOJILCTBEHHOMW MTPOTPaMMBI.

25. Xumust 1 OMOJIOTHS HYKJIEMHOBBIX KHCJIOT.

26. XKu3ub n gesrensHocTh .M. Menneneena.

27.TlepuoanueckoMy 3aKOHY Oyyliee He IPO3UT pa3pyLICHUEM.

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

29. MuHepaisl ¥ TOpHBIE TTOPOBI KAK OCHOBA JIUTOC(EPHI.

30. Koppo3usi METaJIOB U CIIOCOOBI 3aIIUTHI OT HEE.

31.WcTopus mBEACKON CIIUYKH.

32. Xumusi METaIIOB B MOEH Mpo(ecCHOHATBEHON AesITENbHOCTH.

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

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

35.1loBapeHHas COJb KAK XMMUYECKOE CBhIPBE.
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YUEBHOM
AEATEJBHOCTUOBYYAIOIIINXCA

Conep:xxanue 00y4eHus

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSITeJIbHOCTH CTY-
JE€HTOB (HA YPOBHE YUeOHBbIX IeHCTBHI)

Baxueiiniue XUMHUYecKHue
MOHATHSA

YMeHue gaBaTh ONpeeieHre U ONEePUPOBAThH CIEAYIOIIUMU
XUMUYECKUMU TOHSATUSIMU: BEIIECTBO, XWMHYECKUU 3Je-
MEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAasi U MOJie-
KYJISIpHask Macchl, HOH, aJlZIOTPOIHSI, U30TOMbI, XUMHUECKasI
CBSI3b, AJIEKTPOOTPULIATETLHOCTh, BaJEHTHOCTb, CTEMNEHb
OKHUCJICHUS, MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA O00BEM Tra-
3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO M HEMO-
JIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, SJIEKTPOJIUT U HEDJIEK-
TPOJIUT, DJIEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAHOBJIICHUE, TETUIOBOM
3¢ deKT peakinu, CKOPOCTh XUMUYECKOM peakInu, KaTajius,
XMMHYECKOE PaBHOBECHE, YIIEPOIHBIA CKeNeT, (yHKIHO-
HaJbHas CPYIINA, U30MEPHS], TOMOJIOTHUS

OcHOBHBIE 3aKOHbI XUMHH

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB U
IOCTOSTHCTBA COCTaBa BEIICCTB.

YcraHoBKa NPUYMHHO-CIIEICTBEHHOW CBSI3U MEXKIY COAEP-
YKAHUEM ITHX 3aKOHOB U HAMMMCAHUEM XUMHUYECKHUX (Hopmyn
U ypaBHEHUH. YCTaHOBKA 3BOJIIOLIMOHHON CYIIIHOCTH MEH-
JICIICEBCKON W COBPEMEHHOUW (HOPMYIHPOBOK TMEpUOIHYE-
ckoro 3akoHa /[. . MenneneeBa. O0bsicHeHNE (HU3HUECKO-
ro CMBICJIa CHMBOJIUKH TIEPHOIWYECKON TAOIHIIBI XUMHUYE-
ckux anemeHToB JI. Y. MenzaeneeBa (HOMEpOB 3JIEMEHTA,
nepuoia, TPyNIbl) U YCTAHOBKAa MPUYMHHO-CIIEICTBEHHOU
CBSI3M MEXJY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSMH M3-
MEHEHHsI CBOWMCTB 3JIEMEHTOB M OOpa30BaHHBIX HWMH Be-
LIECTB B [IEPUOJIAX U FPyINIax.

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

OcHoBHbIE TCOPUUN XUMHHU

YcTaHoBKa 3aBHCUMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB OOpa3yIOIIHUX WX XUMHYECKHUX DJIEMCH-
TOB. XapaKTEPUCTUKA BOKHEUIIIUX TUIIOB XUMHUYECKUX CBSI-
3¢l 1 OTHOCUTEIILHOCTH STOM THUIIOJIOTHH.

OO0BsicHEHHE 3aBUCUMOCTH CBOICTB BEILECTB OT UX COCTaBa
Y CTPOEHUS KPUCTALIMYECKUX PELIETOK.

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

DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKO-
0 CTPOEHHUSI OPraHUYECKUX COCITMHEHUN U XaPAKTEPUCTUKA
B CBETE ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OpPraHMU-




YEeCKHUX COCAUHECHUM

BakHelinmime BemecrBa M
MaTepHaJIbl

XapakTepuCcTHKa COCTaBa, CTPOEHUs, CBOMCTB, MOJyUYEHUS U
npuMeHeHus: BakHeWmux MertamioB (A u II A rpynm,
ANIOMUHUS, Kelle3a, a B €CTeCTBEHHO-HAYYHOM Npoduiie U
HEKOTOPBIX d-371EMEHTOB) U UX COETMHEHU.
XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOJTYyUYCHUS U
npuMeHenus Baxuenmux Hemertamwios (VIII A, VIIA, VIA
rpynm, a Takxke azota u (Qocdopa, yriepona U KpemHHUS,
BOJIOPOJIa) M MX COEAMHEHHMH. XapakTepucTHKa COCTaBa,
CTPOEHHUSI, CBOMCTB, MOJIYYEHUSI U IPUMEHEHUS BaXKHEHIITNX
KJIACCOB YTJIEBOJAOPOJOB (AJIKAHOB, IUKIOAJIKAHOB, aJKe-
HOB, aJIKWHOB, apEHOB) U MX HamOoJee 3HAaUUMbIX B HapoOJ-
HOXO3AMCTBEHHOM IUJIAHE MPEJICTABUTENICH.

AHaJIOrMYHasi XapaKTEePUCTUKA BaKHEHIIUX Mpe/ICTaBUTE-
Jeil Apyrux KJIacCoB OPraHUYECKUX COEIMHEHMI: METaHOoJa
U DTaHOJA, CIOXHBIX 3(QUPOB, KUPOB, MbUI, aJbJAECTUIOB
(popmanbieruioB U areTanbaernia), KETOHOB (aleToHa),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIOTHI, JIJIsi €CTECTBEH-
HO-HAy4YHOTO Npouis NpeacTaBUTENeH IPyrux KiIaccoB
KHCIIOT), MOHOCAaXapuJ0B (TJIOKO3bI), AUcCaxapuaoB (caxa-
pO3bI), MoaucaxapusioB (Kpaxmajnaa U IEJUII0JIO3bI), aHUIIU-
Ha, aMUHOKHUCJIOT, OEJIKOB, UCKYCCTBEHHBIX M CHHTETHYE-
CKHX BOJIOKOH, Kay4yKOB, TJIACTMACC

XuMHYeCKHil fA3LIK U CHM-
BOJIMKA

Hcnonp3oBanue B yueOHOM 1 MpodecCnoHaTbHON AeATeNb-
HOCTU XUMHUYECKHX TEPMUHOB U CUMBOJIMKH.

Ha3BaHue M3y4yeHHbIX BELIECTB [0 TPUBHAIBHOM MIIM MEX-
JYHapOJIHOM HOMEHKJIAType U OTpakKEHHE COCTaBa ATHX CO-
€IMHEHUH C MOMOIIBI0 XUMUIECKHUX (POPMYII.

OTtpaxeHHe XMMHYECKUX IPOLIECCOB C MOMOUIbIO ypaBHE-
HUW XMMUYECKHUX PEaKIUi

XuMHYeCKHe peaKkuuu

OObsiCHEHHME CYUIHOCTH XMMHUYeCKUX mpoueccoB. Knaccu-
dbuKkanus XMMHUYECKUX PEaKIMi N0 pa3IMYHbIM PU3HAKAM:
YHCIy U COCTaBy MPOAYKTOB M PEareéHTOB, TEIIOBOMY 3(-
dekry, HampaBieHHIO, (pa3e, HATUYHIO KaTaiu3aTopa, W3-
MEHEHUIO CTENEeHEH OKHUCIICHUS 3JIEMEHTOB, 00pa3yrolux
BEILIECTBA.

YcTaHOBKa PU3HAKOB OOIIETO W PA3IMYHOTO B THIIOJIOTHU
peaKuui 11 HEOPraHM4YECKOW U OPraHUYECKON XUMHUH.
Knaccudunukanus BemecTs U IpoLEcCOB ¢ TOYKU 3PEHHUS
OKHCIeHUs-BoccTaHoBIeHUs. CocTaBlieHHe YpaBHEHUU pe-
aKIUH ¢ MOMOIIBIO METO/Ia AIIEKTPOHHOTO OaaHca.
OObsicCHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKInu
U TIOJOKEHUS XUMHUYECKOTO PaBHOBECHS OT pPa3jIMYHBIX
¢dakTopoB

XuMHYECKHH IKCIIEPUMEHT

BrInosiHEHME XMMHUYECKOIO 3KCIIEPUMEHTA B IIOJTHOM COOT-
BETCTBUU C MPaBUJIaMU O€3011aCHOCTH.

Hab6mronenne, ¢uxcamus u onucaHue pe3yabTaTOB MPOBeE-
JICHHOT'O DKCIIEPUMEHTA




Xumuyeckass MuHGopManus

[TpoBeneHne camMOCTOATENBHOIO MOMCKA XUMUYECKOW HH-
dopmMalMM C UCHOJIb30BAHMEM PpA3JIUYHBIX HMCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX H3/IaHUH, KOMIBIOTEPHBIX 0a3 maH-
HBIX, pecypcoB MHTepHera). Mcnonb30BaHne KOMIBIOTEP-
HBIX TEXHOJIOTHH 17151 00pabOTKM U Meperadyr XUMUYECKOH
uHOpPMAIIMHY U €€ MPEICTABICHUS B PA3IUYHBIX (popMax

Pacuernl mo XMMHYECKHM
(popmyiam u ypaBHeHHSIM

YcraHoBKa 3aBUCHMOCTH MEXKYy Kau€CTBEHHOW M KOJIMYE-
CTBEHHOM CTOPOHAMHU XMMHYECKUX 0OBEKTOB U MPOIIECCOB.
Pemenne pacyeTHbIX 3a7a4 MO XUMHUYECKUM (opmysam U
YpaBHEHUSIM

IIpopuasnoe u mnpodec-
CHOHAJIBHO 3HA4YHMOE CO-
AepKaHne

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

OnpeneneHue BO3MOKHOCTEM MMPOTEKaHUSI XUMUYECKUX
IPEBPALLEHUI B PA3IIMUHBIX YCIOBUSX.

CoOmrofieHne MpaBUil SKOJIOTHYECKH I'PAaMOTHOIO IOBEJIE-
HUS B OKPYXKAIOILEH cpene.

OueHka BIUSHUSA XMMUYECKOTO 3arpsA3HEHUS] OKpYXKaroulei
Cpellbl Ha OPraHU3M YeJI0BEKa U IPYTUe )KUBbIE OPraHU3MBI.
Cobmronenue npaBuil 0e30MacHOro0 OOpaLEHHUs] ¢ TOPIOYH-
MH ¥ TOKCHYHBIMU BEIIECTBAMH, JTAOOPATOPHBIM 000PY/I0-
BaHueM. [loaroroBka pacTBOpoOB 3a1aHHON KOHLEHTPALMH B
OBITY M Ha IPOU3BO/ICTBE.

Kputnueckas omeHka TOCTOBEPHOCTH XMMHUYECKOH HH)OP-
Maluy, NOCTYNAaNIeH U3 pa3HbIX HICTOYHUKOB




5. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IUCHUTIIJINHBI

5.1 TpeGoBaHusi K MUHUMAJIbHOMY MaTEePUAJIbHO-TEXHUYECKOMY 00ecTeYeHH 10
Peanu3zarust mporpamMmbl TUCHIUTIIMHEI OCyIIeCTBIsIeTcs B JlabopaTopun XumMuu

Ob6opynoBanue yueOHoro kabunera Jlabopatopust XuMuu
MOoCaJ04YHBIC MCCTA 110 KOJIMYCCTBY 06yqa101u1/1xc;1;
pabouee MeCTO IpenoaBaTes;

CTECH/IbI;

MO/JIENH;

HAOO0P ISl U3TOTOBJICHUS MO/JIEJIEH BEIIECTB;
MYJIbTUMEIUNHBIN TPOEKTOP;

XUMHUYECKasl TOCY1a 1 XUMUYECKUE PEaKTUBBI;
KOMIIBIOTED.

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

5.2 UndopmanuoHHoe o0ecniedeHue 00yueHus
IlepeyeHb pekoMeHIyeMbIX Y4eOHbIX U31aHUI, NHTepHeT-pecypcoB, J0NOJHUTEILHOM
JINTEPaTypPhbl

OcHoBHas1 JIMTepaTypa

1. Tynukun E.M. Xumus B 2 4. Yacte 1. O0mas u HeopraHuyeckasi XUMHS: YIeOHUK
st CIIO — 2-e usa., ucnp. u gomn. — M.: M3narensctBo FOpaiit, 2018.

2. Tynuxkun E.W. Xumus B 2 4. Yacts 2. Opranndeckas xumus: yaeOHuk ast CI1O — 2-
€ u3a., ucnp. u gomn. — M.: M3narensctBo Opaiit, 2018.

HNuTepHer — pecypcsl
www.pvg.mk.ru(onummnuana «I[lokopu BopoObeBbl ropbI»).
www.hemi.wallst.ru(O6pa3oBaTenbHbIN CAaUT TSI KOJBHUKOB « XUMHSI»).
www.alhimikov.net(O6pa3oBaTebHBIN CAUT AJI IKOJBHUKOB).
www.chem.msu.su(2nekTpoHHast OUOINOTEKA 110 XUMUK ).
www.enauki.ru(MHTepHeT-u3aHue i yuauteneid « EcCTecTBeHHbIe HAyKn»).
www. I september.ru(metoauueckas razera «llepBoe ceHTAOPs»).
www.hvsh.ru(kypaan «Xumus B IIKose»).
www.hij.ru(kypHan «XuMus U KU3HBY).
www.chemistry-chemists.com(31eKTpOHHBIH KypHal « XUMHUKH 1 XUMUSD)

5.3. PexoMenganuu mo peanqusanu JUCHUINIJIUHBI AJ MHBAJIHUAOB H JHUI C OrpaHUYCH-
HBIMH BO3MOKHOCTAAMH 310POBbA

5.3.1. Hajiu4uue COOTBETCTBYIOIIMX YCJAOBHI peaiu3anuu JUCHUIIIHMHbI
I[J'I}I 06yan0H1ch;m3 yucjia MHBAJIUOOB U JIUIL C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHA 3I[OpOBB}I Ha
OCHOBaHWHW MHUCHMEHHOTO 3asBJIEHHUs 00ydJaromierocs IUCHUILIMHA (TTpo(ecCHOHATBHBIN MOTYIh)
peam3yeTcsi ¢ y4eTOM 0COOEHHOCTEH MCUX0(hU3NIeCcKOro pa3BUTHS, HHIUBUYaTbHBIX BO3MOKHO-
CTEH U COCTOSTHUS 370POBbA (l1ajiee - WHIUBHUIYATbHBIX OCOOCHHOCTEH); 00eCTIeUrBaETCsl COOITIO-



JICHHE CIIEeyIOIUX O0IMX TPeOOBaHMIA: HCIIOIB30BaHHUE CIICIUATBHBIX TEXHUUYECKUX CPEICTB 00Y-
YEeHUS KOJUIEKTUBHOTO M MHIAWBUIAYAJHHOTO TOJIB30BaHNs, IPEIOCTABICHHE YCIYT acCHCTeHTa (T10-
MOIITHHKA), OKa3bIBAIOLIET0 TaAKOMY O0ydaromeMycst HeOOXOUMYI0 TeXHHYECKYIO TIOMOIIb, 00ec-
IIeYeHNe JOCTYIA B 3/1aHUS M TIOMELICHUS, TAe MPOXOAUT yIeOHBIH mpolece, pa3MelieHne Ha mop-
tasie OCII HeoOXOAMMBIX MaTEpPHAIOB ISl TEOPETUUECKOM MOATOTOBKH, ISl TAOOPaTOPHBIX padoT,
MaTepualioB Il CaMOIIPOBEPKM 3HAHUI (KOMIICTEHIMI) W TMOATOTOBKM K KOHTPOJIO 3HAHUH MO
paszenaM IUCHUILTUHBI (TPOPECCHOHANBHOTO MOIYJsS),  Jpyrue ycloBHs, 0€3 KOTOPBIX HEBO3-
MO>KHO WJIM 3aTPYIHEHO 00y4YeHHUE 10 TUCHUTUTHHE (TTPo(heCCHOHATEHOMY MOYIIIO).

5.3.2.00ecnevyenue co0/01eHUs1 00IIUX TPeOOBAHUIT

[Ipu peanuzanuy AUCHUIUTUHBL (MIPOPECCHOHATBHOTO MOIYJIsI) HAa OCHOBAaHUHU MHCbMEHHOTO 3asiB-
JIeHUsT 00yJaromerocst 00ecrneynBaeTcs COOMIOACHUE CIENYIOMUX 00X TpeOOBaHUM: TPOBEACHUE
3aHHTHﬁ JUIA CTyI[eHTOB-I/IHBa.HI/II[OB " JIUI1l C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHA BHOpOBBSI B OI[HOI>'I
ayIUTOPUU COBMECTHO C JAPYTHMMH O0YJaIONTUMHUCS, HE UMEIOIIMMH OTPaHUYEHHBIX BO3MOXKHOCTEH
3I0POBBS, €CIIA ATO HE CO3/IaeT TPYIHOCTEH I 0O0YJArOIIUXCS; IPUCYTCTBHE B ayIUTOPUU ACCH-
cTeHTa (aCCUCTEHTOB), OKa3bIBAIOIIETO(MX) O0YJAFOIIMMCS HEOOXOIMMYIO TEXHUUYECKYIO TTOMOIIB C
y‘-IeTOM nux I/IHI[I/IBI/I,Z[yaJIBHBIX OCO6€HHOCTGI‘/JI Ha OCHOBAaHHWU IMUCbMCHHOI'O 3aABJICHUSA, ITIOJIB30BAHUC
HEOOXOAMMBIMH O0YYaIOIMUMCS TEXHUYSCKHUMH CPEICTBAMH C YUYE€TOM MX WHIWBHUIYAIBHBIX OCO-
OCHHOCTEH.

5.3.3./loBenenne MH(pOPMALMHU 0 CBeAeHHS O0YYAOUIUXCH € OTPAHMYEHHBIMHU BO3-
MOSKHOCTSIMH 3/10POBbS
Bce nokanpubie HopmaTuBHble akThl OCII «BKMPIIK» mo Bompocam peanu3anuul JUCHHUTIINH
(mpodheccroHaIBHBIX MOJYJICH) TOBOISTCS 10 CBEICHUS OOYYAIOIIMXCS C OTPAHWYECHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbsSI B TOCTYITHOM ISl HUX opMe.

5.3.4. Peanu3anus yBeJMYeHHUs NMPOJOKUTEIbHOCTH NMPOXOKACHHUS IMPOMEKYTOYHOM
aTTecTAllMd 110 OTHOLICHHIO K YCTAHOBJIECHHOH INPOJAOIKHTEJBHOCTH AJA 00y4aromerocs ¢
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

ITponOIKUTENBHOCT MPOXOXKIECHUS TPOMEKYTOYHON aTTECTALMU 110 OTHOLICHHIO K YCTa-
HOBJICHHOM NpOAOJIKUTCIILHOCTU YBCIMYNUBACTCA IO MUCBMCHHOMY 3a4BJICHUIO 06yqa}0mer0cs1 C
OTPaHUYEHHBIMH BO3MOYKHOCTSAMM 3J0pPOBBS; INPOJOJDKUTEIBHOCTh 3K3aMEHa, IPOBOAMMOIO B
NUChMEHHOU (hopMe yBennyuBaeTcsi He MeHee 4yeM Ha 0,5 Jaca; mpoJoKUTETbHOCTh TOATOTOBKU
oOydJaromerocs K OTBETY Ha IK3aMeHE, TPOBOJIMMOM B YCTHOU dopme, — He MeHee ueM Ha 0,5 Jaca;
MMPOAOJIKUTCIILHOCTE OTBCTA OGY‘-I@.IOH_IGFOCH IIpu YCTHOM OTBCTC YBCIMYHUBACTCA HC Oosiee yeM Ha
0,5 gaca.
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