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1. HIOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamMma y4eOHOW JMCHHUILTUHBI «XUMHS» TpEIHA3HAUYCHA I N3YYCHUS
XUMHUH B TIPO(eCCHOHANBHBIX 00pa30BaTENbHBIX OPTaHU3ANMIX, PEATH3YIOIINX 00pa3oBa-
TeNbHYIO MPOTrpaMMy cpeaHero oluiero oOpa3oBaHUs B IMpefesiax OCBOEHHUS MPOrpamMMbl
noAroToBku crernuanuctoB cpeaHero 3sena CIIO (TITICC3 CIIO) na 6a3e 0CHOBHOTO 00-
Iero 00pa30BaHUs MPHU MOATOTOBKE CIICIIHATIUCTOB CPETHETO 3BEHA.

Pabouyas mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero obiiero 06-
pa3zoBaHus, MPEAbSBISIEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3yIbTaTaM OCBOCHHUS y4eOHOU
JTUCITUIUTHHBL «XHUMHS», B COOTBETCTBUHU C PeKOMEHIAIMsAMU IO OpPTaHU3AIMH TOTydeHUs
cpenHero ooimero oOpa3oBaHUs B MpeAesiax OCBOCHUS 00pa30BATEIbHBIX MPOTPaMM CPEJi-
Hero npodeccruoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus ¢ y4eTOM
TpeOoBaHui (enepanbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHJIAPTOB M MOJIydae-
MOM TIpOo(eCCUU WM CIEIUATBHOCTH CPEIHET0 MPOodEeCCHOHAIBEHOTO 00pa3oBaHus (MMMCHMO
JlemaptaMeHTa rocy1apCTBEHHOM MOJUTUKH B cpepe moaroroBku padounx xaapos u JI1O
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

CopepxaHue mporpaMMbl « XUMUS» HAIIPABIICHO HA TOCTHKEHHUE CISAYIONMUX IeJIei:
dbopMupoBaHue y 00yJaIONUXCsl YMEHUS OIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS IS
Ka)KJIOTO YeJIOBEeKa;
dbopMupoBaHre y 00y4aromuxcsi LEJIOCTHOTO MPEJCTaBICHHUS O MHUpPE M POJIM XUMHUU B
CO3JIaHNH COBPEMEHHOW €CTeCTBEHHO-HAYYHOUW KApTUHBI MHPA; YMEHUSI OOBSICHATH 00BEK-
ThI U MPOLIECCHl OKPYXAIOLIEH AEHCTBUTENLHOCTH: MPUPOIHOM, COIMANBHON, KYIbTYPHOM,
TEXHUUYECKOU CPeJibl, — HMCIOIb3YS AJIs STOTO XUMUYECKUE 3HAHNUS,
pa3BUTHE y OOYYAIOIIHUXCS YMEHUW pa3nuyaTh (DAKThl M OIEHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIBI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OIEHOK U CBSI3b KPUTEPUEB C OINPEACIICHHON CH-
CTEMOM LIeHHOCTeH, popMyTupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;
npuoOpeTeHrne 00yJaroIMMUCS OIbITa PA3HOOOPA3HOM JIeATEeIbHOCTH, TO3HAHUS U CAMOTIO-
3HAHWS; KIIOYEBBIX HABBIKOB, NMECIOIINX YHHBEPCATHLHOE 3HAUCHHE JIJISI PA3JIUYHBIX BUJIOB
JESITENbHOCTU (HABBIKOB PEIICHUS MpoOsieM, MPUHATHUS PEIICHU, TOMCKa, aHajIu3a U 00pa-
00TkH MHGOPMALIUK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHU, COTPYIHUYECTBA,
0e301macHOro 00panIeHusl ¢ BEMECTBAMHU B TTOBCEAHEBHOM KU3HH).

1.1 OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCHUIIJIAHBI
«XHUMMUA»

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

Conepxanue o0meo0pa3oBaTeabHON y4eOHOW AMCUUIUIMHBI «XUMUs HANpaBiIeHO Ha
yCBOEHHE 00yUYaIOMIMMHCS OCHOBHBIX MOHITHIA, 3aKOHOB ¥ TEOPHI XUMHUH; OBJIAJICHUE YMe-
HUSMH HaOJII0AaTh XUMHUYECKUE SBIICHUS, TIPOBOUTh XUMUYCCKUI IKCTICPUMEHT, TIPOU3BO-
JIUTh pacyeThl HA OCHOBE XUMHUYECKHX (HOpPMYJ BEIIECTB U YPAaBHEHUH XUMHUYECKHX PEak-
AH.

B mporiecce n3ydeHus XUMHUH Y 00YJaroIIUXCsl pa3BUBAOTCS TO3HABATEIIbHBIC HHTEPECHI
Y WHTEIUICKTYaIbHBIE CIIOCOOHOCTH, MIOTPEOHOCTH B CAMOCTOSATEIIBHOM MTPHOOPETEHHSI 3HA-
HUI IO XUMHUH B COOTBETCTBUH C BO3HUKAIOLIUMH >KU3HEHHBIMH MPOOIeMaMu, BOCITUTHIBA-
eTcsi OepeKHOe OTHOIIEHUS K MPUPOJIE, TOHUMAaHUE 3I0POBOTO 00pasa >KU3HH, HEOOXO/IH-
MOCTH TIPEIYNPEKICHHS SIBIICHUH, HAHOCSIIUX BPEJI 3I0pPOBBIO U OKpYyKaromiei cpeae. OHu



OCBAMBAIOT TPHUEMBI TPAMOTHOTO, 0€30IMaCHOTO HCIIOh30BAHUS XUMHUYECKHUX BEIIECTB U
MaTepUaoB, MPUMEHSEMbIX B OBITY, CEIbCKOM XO35HCTBE U Ha MPOU3BOJICTBE.

B nmpouecce n3ydeHns XUMUU TEOPETUUYECKUE CBEICHUS JOIMOJHSIIOTCS JIEMOHCTpALHSI-
MU, Ja0OPAaTOPHBIMHU OMBITAMH M MPAKTUUECKUMU 3aHATUSIMU. 3HAUUTEIHHOE MECTO OTBO-
JUTCSl XUMUYECKOMY SKcriepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTh (hOpMUPOBaTh y 0Oy4a-
IOLUXCS CHelHalbHbIe MpPEeIMETHbIE YMEHUs: paboTaTh C BEIECTBAMHU, BBINOJHATH IMPO-
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, PELICHUS! CUTYyalIH-
OHHBIX 33a]1a4.

JlaGopaTopHO-TIpaKTUYECKUE 3aHATUS MPOBOJSATCA B BUJE MOCTAHOBKH IKCIIEPUMEHTA,
MOATBEPXKICHHUS] TEOPETUUECKUX OCHOB, BBIMOJHEHUID XMMUYECKUX MPEBPALLIECHHUI 1O pac-
MO3HABAHUIO BAXKHEHIINX HEOPIraHUYECKUX U OPraHUYECKUX BEIIECTB.

B paboueii mporpamMme TUCITUIUIMHBI MPEAYCMOTPEHA BHEAYAUTOPHAS CAMOCTOSTEIIbHAS
pabora oOyvarolmuxcsi U ykazaHa €€ TeMaTuKa. B 4acTHOCTH, MPUMEHSIOTCS Takue BUIbI
CaMOCTOSATENbHON paboThl 00yUaIOIIUXCs, KaK HamucaHue pedepaToB, COCTABICHUE TECTOB,
BBITIOJIHEHUE YIIPAXKHEHUM, H3TOTOBJIEHUE MOJEIEN BELIECTB, COCTABIEHUE CPABHUTEIBHBIX
1 0000maromux TadIuII.

MexXaucuuIIMHAPHBIE CBS3H MTPOCIIEKUBAIOTCS € NUCUMIUIMHAMU buonorus, Dkonorus,
Uctopus, Maremaruka, JIuteparypa, @usuka.

1.2 MECTO YYEFHOM JUCIHUILIVHBI B YYEBHOM ILIAHE
VYaebHast quctuminHa « XUMEs» BXOAWUT B 00II€00pa30oBaTENbHYIO MOATOTOBKY Kak
npoduIbHas AUCIUTUTHHA.
[TocnenoBaTenbHOCTh U3YyYEHUS TEM MPOTPAMMBI PACKPHIBACTCS B TEMATUYECKOM IIJIaHE.
[To xaxxoi yd4eOHOH Teme MpUBOIATCS 000OIIEHHBIE TPeOOBAaHUS K JIMYHOCTHBIM, METa-
IPEIMETHBIM U MIPEIMETHBIM PE3yIbTaTaM.

1.3 PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIHUATIIUMHBI

OcBoeHue coaepkaHusl y4eOHOW TUCITUIUIMHBI «XUMUs», 00€CIeUnBaeT TOCTHKCHUE
00y4YaroIMMHKCS CIEAYIOINX Pe3yabTATOB:

s JIUYHOCMHbBIX:
YYBCTBO TOPJOCTH U YBaXEHHSI K UCTOPUU U JIOCTHXKEHHUSIM OTEUYECTBEHHOW XMMHYECKOMN
HAyKW; XUMUYECKH TPAMOTHOE TOBEACHHE B MPOPECCUOHATBLHON JCATEIIBHOCTH U B OBITY
npu 0OpalIeHNH ¢ XUMUYECKUMU BELIECTBAMU, MaTeprajlaMH U MPOIeCCaMH;
TOTOBHOCTh K MPOJOJDKEHHI0 00pa30BaHWsl W TMOBBINICHHS KBalu(pUKaUU B M30paHHOU
po(ecCHOHANTBHON JCATEIIBHOCTH M OOBEKTUBHOE OCO3HAHUE PO XUMUYECKUX KOMIIE-
TEHIIUH B 3TOM;
yYMEHHE HCMOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOM XHMMHUYECKOM HAyKM U XHMHYECKHX
TEXHOJIOTUH JJisi TIOBBIIIEHUSI COOCTBEHHOTO MHTEIUIEKTYaJbHOTO Pa3BUTHUS B BHIOpaHHOMU
pohecCHOHANBHOMN JeSTEIIBHOCTH;

° MemanpeomemHulx:
UCIIOJIb30BAHNUE PA3JIMYHBIX BHUJIOB MO3HABATEIHHON JESTEIIBHOCTH M OCHOBHBIX MHTEIJIEK-
TyaJIbHBIX Onepanuii (IOCTaHOBKH 3a/a4u, (HOPMYIUPOBAHUS THIOTE3, aHAIM3a U CUHTE3a,
cpaBHEeHUS, 0000IIEHNS, CHCTEMATHU3AINH, BBISBICHUS MPUYUHHO-CIICJICTBEHHBIX CBSI3CH,
MOKCKa aHaJIOroB, (pOpMyIUPOBAaHUS BBIBOJOB) JJIsl PEIICHUS MMOCTAaBICHHOW 3a/1a4u, IpHU-
MEHEHUE OCHOBHBIX METOJ/IOB MO3HaHUs (HAOJI0/IEHUs, HAYYHOTO SKCIEPUMEHTA) I U3Y-
YeHHS PA3IMYHBIX CTOPOH XUMHYECKHX OOBEKTOB W MPOIECCOB, C KOTOPHIMH BO3HUKAET



HEOOXOIMMOCTh CTAIIKMBATHCS B IpOodheccnoHANBHOU cdepe;

UCIIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB JIJISl MOJIYYEHHs] XUMUUYECKON HHpOpMaIu, yme-
HHUE OLIEHUTH €€ JOCTOBEPHOCTH IJIS JOCTHMIKEHHS XOPOIIUX PEe3yIbTaTOB B Mpodeccho-
HAJIBHOU cdepe;

* npeOMemHubIX:

c(hOpMHUPOBAHHOCTh MPEACTABIEHUH O MECTEe XHMHUU B COBPEMEHHON HAay4YHOW KapTHUHE
MHpa; TOHHMaHUE POJIM XUMHUHU B (GOPMHUPOBAHUH KPYro3opa M (pyHKIHOHAIEHOW TpaMOT-
HOCTH 4Y€JIOBEKA JJIsl PEIIEHUs MPAKTUYECKUX 3a/1a4;

BJIQJICHUE OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMU MOHATUSIMH, TEOPHUSIMHU, 3aKOHAMU M 3aKO-
HOMEPHOCTSIMHU; YBEPEHHOE IMOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM;
BJIa/ICHHNE OCHOBHBIMU METOJAMM HAY4YHOI'O ITO3HAHMS, UCIIOJIb3YEMbIMU B XUMHUU: HAOIIO-
JICHUEM, OINMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00paldaThiBaTh, OOBICHSTH pe-
3yJbTaThl IPOBEJACHHBIX OIBITOB U JI€NIaTh BBIBOJIbI; TOTOBHOCTH M CIOCOOHOCTH MPUMEHSTh
METO/BI TIO3HAHUS IIPU PEIICHUH NPAKTUYECKUX 3a/1a4;

c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIUYECTBEHHbIE OLEHKHU U MPOU3BOAUTH PAcdeThl MO
XUMHUYECKUM (GOpMYJIaM U YpPaBHEHUSIM;

BJIaJICHUE MPaBIJIAMU TEXHUKN 0€30MaCHOCTH MPH MCIIOIb30BAHUN XUMUYECKHUX BEIIECTB;
c(OopMHUPOBAHHOCTH COOCTBEHHOW MO3WIMHU MO OTHOIIEHUIO K XMMHUYECKOW HH(pOpmManuu,
MOJIy4a€MOM U3 Pa3HbIX UCTOUHHUKOB.

PaGouas mporpamma paccuntana Ha 156 dacoB, B TOM yuciie 28 4acoB JJaOOpaTOPHBIX pa-
00T M 18 yacoB mpakTHUeCKUX 3aHATHI. B Xoxe M3ydyeHus AUCHUIUIMHBI IPOrpaMMOM
peyCMOTPEHBI 4 KOHTPOJIbHBIE PaOOTHI.

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



2. TEMATUYECKHUM ILIAH

Makc. KoJ1-Bo ayauTopHBIX Camocros-
y4eOHast 4acoB NpU 04YHOU (popme TeJbHAs
HanmeHnoBaHue pa3iesioB U TeM HArpy3Ka 00y4eHus pa6ora
CTYEeHTa, | BCEro Ja0. NMPAKT. | CTYAEHTA,

yac. pao. 3aH. yac.
BBenenue 3 2 - - 1/1*
Pazngen 1. Opranuyeckasi Xumus 122 90 22 6 32
Tema 1.1. Ilpenver opraHudeckoit
xuMuM. Teopus CTpOEHHsS] OpraHuye- 6 4 - - 2/1*
CKHMX CO€IMHEHUI
Tema 1.2. IlpenensHbie yraeBoaopo- 9 6 - 2 3
JIBI
Tema 1.3. DTHIEHOBBIE U JUEHOBBIE 9 8 - - 1
YTJIEBOJIOPOIbI
Tema 1.4. AIETUIICHOBBIE YIJIEBO- 9 6 2 - 3
JOPOJIbI
Tema 1.5. Apomaruueckue yrieBo- 6 4 2 - 2
JOPOJIbI
Tema 1.6. IlpupogHbie MCTOYHUKH 3 2 - - 1
YTJIEBOJIOPOJIOB
Tema 1.7. I'mapokcuiibHBIE 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
YX TIPOU3BOJAHBIE
KonTpoabHasi pabora 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. As3orconepaiiue rere- 3 2 - - 1
pouukiInyeckue coenuHeHus. Hykie-
WHOBBIC KHUCJIOTHI
Tema 1.13. buonornyecku akTUBHBIC 4 4 2 - -
COCJIMHECHHUS
Paznen 2. O0masi u HeopraHuye- 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. Ilepuognueckuil 3akoH U
[Tepuonnueckasi cucreMa XMMHYECKUX 6 4 - 2 2
anemenToB . 1. Menneneera




Tema 2.4. CTpoeHue BellecTBa 3 2 - - 1
Tema 2.5. [Tonumepsl 3 2 - - 1
Tema 2.6. JlucriepcHble CUCTEMBI 3 2 - - 1
Tema 2.7. Xumndeckue peakimu 11 7 2 - 3
KonTpoabHasi padora Ne 3 1 1 - - -
Tema 2.8. PacTBOpbI 18 12 - 4 6
Tema 2.9. OxucnuTenpHO-

BOCCTAHOBMTEJIBHBIE PEAKIUHU. JEK- 6 4 - 2 2
TPOXUMHYECKUE MPOIECCHI

Tema 2.10. Knaccudukarus BemecTs. 9 6 - 2 3
IIpocTsle BemecTBa

Tema 2.11. OcHOBHbBIE KJIaCChl HEOP-

FaHUYECKUX W OPraHUYECKUX COEIU- 9 6 2 - 3
HEHUM

Tema 2.12. XuMus 3JIEMEHTOB 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 JUCHUITJIMHBbI
BBeaenue

Hayunbie MeToabpl MO3HAHUS BEHIECTB M XMMHUUYECKUX sABJIEHUI. Ponb 3KkcriepuMeHTta u
TEOpUU B XUMUU. 3HaueHUe XUMHH npu ocBoeHuu npodeccuit CIIO u cneunanbHOCTEN
CIIO ecrecTBEeHHO-HAYYHOTO MPOGUIIS MPOPECCUOHATEHOTO 00Pa30BaHUSI.
Camocmoamenvnasn paboma
HanucaHue 3cce «3Hauenue Xumuu 8 moeti npogeccuuy, UHOUBUOYALbHBIL NPOEKM.

Pa3nea 1. Opranuyeckasi XumMus

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

IIpenmer opranuveckoii xumuu. [ToHsTHE 00 OpraHMYECKOM BEIIECTBE M OpraHuye-
ckoii xumuu. KpaTkuid ouepk MCTOPUM pa3BUTUSA OPraHUYECKOW XUMHUU. Burtamusm u ero
kpyueHue. OcoOeHHOCTH CTPOEHMsI OpraHuveckux coenuHeHuid. KpyroBopor yriepona B
IIPUPOJIE.

Teopust crpoenus oprannyeckux coexunennii A. M. byrtaeposa. [Ipennocsuiku co-
31aHUS Teopuu cTpoeHus. OCHOBHbBIE MOJOXKEHUs1 Teopun crpoeHuss A.M.bytieposa. Xu-
MHUYECKOE CTPOEHHE U CBOMCTBA oprannyeckux BeuecTB. [lonstue 06 nzomepuun. CrocooObt
0TOOpa)keHus1 CTPOEHHsI MOJEKybl (hopmyibl, Moaenu). 3Hadenue teopun A. M. Bytie-
pOBa Uil pa3BUTHSI OPraHUYECKONM XUMUU U XUMUYECKUX ITPOTHO30B.

CrpoeHue aToma yriaepoja. DIeKTpoHHOe 00J1lako U opOuTaib, B- U p-OpOUTAIU. DJIEK-
TPOHHBIE U DJEKTPOHHO-Tpaduueckue GopMyJbl aToMa yriepoja B OCHOBHOM H BO30YXK-
JICHHOM COCTOSIHUSX. KOBaleHTHas XUMHYECKas CBS3b U €€ KIACCH(HKAIMS MO CIIOCO0y
nepekpeiBanus opourtaneii (O- u n-cBs3u). [loHATHE THOpHUAM3AIUK. Pa3TudHbIC THITBI TH-
Opuauzanuu U (GopMa aTOMHBIX OpOWTael, B3aMMHOE OTTAJIKUBaHWE THOPUIIHBIX OpOH-
TaJed U UX PaCIOIOKEHHUE B IPOCTPAHCTBE B COOTBETCTBUM ¢ MUHUMYMOM dHepruu. ['eo-
METpUsI MOJIEKYJI BEIECTB, OOpa30BaHHBIX aTOMAaMH YIJIEpOJa B Pa3jIMYHBIX COCTOSHUSX
rUOpUI3AIUH.

Knaccudpukanusa opranumyeckux coeauHeHmii. Knaccudukanus opraHUYecKuX Be-
IIECTB B 3aBUCHMOCTH OT CTPOEHUS yriiepoaHoi nenu. [lonsarue GyHKIIMOHAIBHOMN TPYIIIBL.
Knaccudukanus opraHnyeckux BEIIECTB M0 TUIY (PYHKIIMOHATBHONU TPYIIIIBI.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKUX BellecTB. TpuBHaibHbIE Ha3BaHusA. Panno-
HaJbHAs HOMEHKJaTypa kak mnpenamectBeHHunia HomeHknatypsl IUPAC. Homenknatypa
IUPAC: npunuunsl 00pa3oBaHMsI Ha3BaHWM, CTAPIIMHCTBO (PYHKIMOHAJIBHBIX TPYIII, UX
o0o3HayeHue B npedukcax u cyppukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Tunbel XUMHYECKHUX CBsi3ell B OPraHMYeCKHUX COeJMHEHHUAX M CIOCO0bI UX pa3pbiBa.
Krnaccudukanmst KOBaJIGHTHBIX CBSI3€H IO 3JIEKTPOOTPUIATEILHOCTH CBS3aHHBIX aTOMOB,
croco0y nepekpbIBaHusl opOuTaneil, KpaTHOCTH, MeXxaHu3My oOpa3zoBaHus. CBs3b IPUPOJIbI
XUMHUYECKOW CBSI3M C THIIOM KpPUCTAJUIMYECKOW PEIIETKH BEIIecTBa U €ro (PU3nYecKuMu
cBolcTBamMu. Pa3pblB XMMHUYECKON CBSI3M Kak Ipoiiecc, oOpaTHbIN ee oOpa3oBaHuio. ['o-
MOJIMTUYECKUN U TeTEPOIUTHUECKHUM pa3pbIBbI CBA3EH, UX COMOCTaBIeHHE C OOMEHHBIM U
JIOHOPHO-aKILIETITOPHBIM MeXaHW3MaMHu uX oOpa3oBaHus. [loHATHe cCBOOOAHOTO paaukaina,
HYKJICOPHIBHON U 3NEKTPO(OUIBHON YaCTHIIBI.

Kuaccudukanusa peakuuii B opranudeckoil xumuu. [lonsatue o tunax u mexanusmax
peakuuii B oprannueckoil xumuu. CyocTpar u pearedTt. Kimaccudukanus peakuuii no usme-



HEHHUIO B CTPYKTYype cyOcTpara (MpucoeAuHEH e, OTIICTUICHHE, 3aMeleHUEe, U30MepU3aIus)
U TUIYy peareHTta (paaukaibHble, HyKiIeo(uIbHbIe, NeKTpoduibHbIe). Peakiuu npucoenu-
HeHus (A, Ag), snumunupoBanus (E), 3amemenus ~, Sy, Sg), u3omepuzauuu. PaznoBumu-
HOCTHU PEAKIUU KKJIOT0 THMNA: THAPUPOBAHUE U ACTUAPUPOBAHUE, TAJOTCHUPOBAHUE U JE-
raJIOreHUpPOBaHUE, TUApaTalus U Jeruaparaiys, rupo- raJoOreHNpOBaHUE U IETUAPOrano-
TeHUpPOBAHUE, MOJMMEpU3als M MOJUKOHJEHcalus, neperpynnupoBka. OcoOeHHOCTH
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B OPraHMUE€CKON XUMHHU.

CoBpeMeHHBbIE MPEICTABJICHUSI 0 XUMHYECKOM CTPOEHHN OPraHMYeCKHUX BellecTB.
OcHOBHbBIE HampaBlieHUs] pa3BUTUs Teopuu crpoeHus: A.M.byrnepoBa. M3omepus opra-
HUYECKHUX BELIECTB U €€ BUAbl. CTPYKTypHAsi U30MEPHUS: MEXKKIIACCOBasA, YTIEPOJHOTO CKe-
JeTa, TOJ0KEeHNU KPaTHOM CBsI3W M (pyHKIMOHAIBHON Trpymnmsl. [IpocTpancTBeHHAs n30Me-
pusi: reoMeTpuyeckas u ontuyeckas. [lonsaTue acummMmerpuyeckoro neHTpa. buomornueckoe
3HAYEHHUE ONTHUYECKOW n3oMepuu. B3anMHOE BIUSAHNE aTOMOB B MOJIEKYJIAX OPraHUYECKHUX
BEIIECTB. DJIEKTPOHHBIE d(DPEKTHI aTOMOB M ATOMHBIX TPYII B OPTAHMUYECKUX MOJIEKYax.
NunykunoHHbIH 3¢ (HEKT, MOJOKHUTEIbHBIM U OTPUIIATEIbHBIN, €ro ocobeHHOCTH. Me3o-
MepHBIHN 3P hekT (3P heKT conpspKkeHus ), ero 0COOEHHOCTH.

Hemoncmpayuu

Mopenu monexkyn CHy, C,Hy, C,H,, C¢Hy, CH;0H — mapocTtepxHeBble 1 00bEMHBIE.
Mopenu oTTalKMBaHUs THOPUTHBIX OpOUTANIEH ¢ TOMOUIBIO BO3YIIHBIX IIAPOB.

B3anmonelicTBue HaTpus C 3TaHOJIOM M OTCYTCTBHE B3aUMOJECHCTBHS C JAUITHIIOBBIM
aupom.

Tema 1.2. IIpedenvuvie y2nee000poobt.

T'omonoruyeckuii psaja aakanoB. [lonsatue o0 yriaeBogoponax. OcoOEHHOCTH CTPOCHHS
IpElEIbHbIX YIJIEBOJOPOAOB. AJIKaHbl KaK HPEICTAaBUTENM IMPEACIbHBIX YIIEBOIOPO-
JOB.DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl METaHA U APYTHX AJIKaHOB.
['omonoruueckuil psaa u uzomepus napapuHo. HopmasibHOe U pa3BeTBIEHHOE CTPOEHUE
yrieponHou uenu. HoMmeHKiarypa aJkaHOB M QJIKWIbHBIX 3amecturened. dusmueckue
CBOICTBA AJIKAHOB. AJIKaHbI B IIPUPOJIE.

XumMnuyeckue CBOMCTBA ajkaHOB. Peakiun Si-tuma: ramorenupoBanue (padotsr H.H.
CemeHoBa), HuTpoBanue 1o KonosanoBy. MexaHusm peakuuu XJIOPUPOBaHUS ajJKaHOB. Pe-
aKLMU JETUAPUPOBAHUS, TOPEHUS, KAaTAIUTUYECKOTO OKHUCIEHUs allkaHOB. KpekuHr anka-
HOB, Pa3JINYHbIE BU/bI KPEKUHIa, IPUMEHEHUE B IPOMBIIUIEHHOCTH. [IMponns u koHBepcus
MeTaHa, U30MEpPU3ALHs AJIKAHOB.

IIpumeHnenue u cnocoObl MoydyeHus ajkaHoB. O0iacTu nNpUuMeHeHus ainkaHoB. [Ipo-
MBILUIEHHBIE CIIOCOOBI MOJIYYEHHs aJKAaHOB: MOJYYEHHE U3 NMPUPOAHBIX HUCTOYHHKOB, Kpe-
KUHT 1apauHOB, [T0JIy4€HUE CUHTETUYEeCKOro OeH3nHa, razudukanus yris, TiIpupoBaHue
ankaHoB. JlabopaTopHbIe CITOCOOBI MOTYYEHUsT aKaHOB: CHMHTE3 Bropia, nekap- OOKCHIN-
poBaHMe, TUAPOJIN3 KapOua aTFOMUHHSL.

Hukaoankanbl. ['oMonOruueckuil psij U HOMEHKJIATypa LMKIOAJKAHOB, UX oOwIas
dopmyna. [TonsTHe 0 Hanps KEHUH LKKIA. M30Mepus [IUKI0AIKaHOB: MEXKIaccoBas, yrie-
pOIHOTO cKenera, reomerpuueckas. [lomyuenne n usmueckue CBOWCTBA IIUKIOATKAHOB.
XuMHYecKue CBOMCTBA LUKIoaakaHOB. Crenndurka CBOMCTB LUKIOAIKAHOB C MajbIM pa3-
MEPOM LUKJIA. Peakiuy MpucoeIMHEHUs U PaJuKaIbHOTO 3aMELICHUS.

Ilpakmuueckoe 3anamue 1
BeinonHenue ynpakHEHUH Ha COCTAaBJIEHHE CTPYKTYPHBIX (DOpPMyJ M30MEpPOB M Ha3BaHUI
10 CUCTEMATHUYECKON (MEXAyHApOIHOW) HOMEHKIJIAType BELIECTB.



Hemoncmpayuu
Mopnenu MoJneKys MeTaHa, APYTUX alKaHOB, PAa3UYHBIX KOHPOpMAIU ITUKIOTEKCaHa.
['openue MeTana B ycloBUsIX U30BITKA U HEAOCTATKA KUCIOPO/IA.
OTtHomieHne MeTaHa K OpOMHOI BOJIE U pacTBOPY MEpMaHTraHaTa Kaus.

Tema 1.3. dmunenosvie u ouenoswie y21e6000poowbl.

I'omosoruyecknii psig aJIKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIe-
KyJbl 3TUJIeHA U ankeHOB. ['omonoruueckuit psa u obmas ¢popmyna ankeHoB. M3omepus
STUJIEHOBBIX YIJIEBOJAOPOAOB: MEKKIACCOBAs, YIJIEPOAHOTO CKEJETa, MOJOKEHUSI KpaTHOU
CBs3M, TeoMerpuueckas. (OCOOCHHOCTH HOMEHKIATYpPhl ATHIICHOBBIX YTJIEBOJOPOJIOB,
Ha3BaHUs BaXXHEHNIINX paguKaioB. OU3n4ecKue CBOMCTBA AIKEHOB.

dusznyeckne U XUMUYECKHE CBOMCTBA AJIKeHOB. DJIEKTPO(UIBHBIN XapakTep peak-
LU{A, CKJIOHHOCTh K pEaKUUsM HPUCOCIUHEHUS, OKHUCIEHHMs, nonumepusauuu. lIpaBuio
MapKOBHUKOBA U €ro 3JEKTPOHHOE 000CHOBaHUE. Peakiuu rajoreHupoBaHusi, THIPOTalo-
Ir€HUPOBAaHUS, TUAPATALINH, TUAPUpOBaHUA. Mexanu3M Ag-peakuuii. [loHsTue o peakuusx
NOJIMMEpPHU3aLUU. ['OpeHne ankeHOB. PeaKiuu OKHUCIICHHS] B MATKHUX U JKECTKUX YCIIOBHSIX.
Peakmus Barnepa u ee 3HaueHue 1j1si OOHAPYKEHUST HETIPEACIBHBIX YTIIEBOIOPOIOB, TOY-
YEHUS TJIUKOJIEH.

IIpuMeHeHne U cOCOObI MOJIy4YeHHs AJKEHOB. Vcnosb30BaHNWE BBICOKON PEaKIMOH-
HOM CITOCOOHOCTH aJIKEHOB B XUMUYECKOI MPOMBIIUIEHHOCTH. [I[puMeHeHne STUuieHa u mpo-
nuieHa. [[poMbInieHHBIe CTIOCOOBI MOTYYeHUS alTKeHOB. Peakiuu neruapupoBanus U Kpe-
KHUHTa aJikeHOB. JlabopaTopHbie CrIOCOOBI MOJIYYEHHSI ATTKEHOB.

Aaxkaauenbl. [loHsTHe M KiaccuuUKalus JUEHOBBIX YIJIEBOJOPOAOB MO B3aUMHOMY
PaCTIONIOKEHUI0 KPATHBIX CBsi3eld B Mosiekysie. OCOOEHHOCTH 3JEKTPOHHOTO W MPOCTPaH-
CTBEHHOI'O CTPOCHHMS COIPSKEHHBIX NHEHOB. [loHATHE O m-35IeKTpOHHOU cucTteMe. Homen-
KJIaTypa AMEHOBBIX YIJIEBOJOpPOA0B. OCOOEHHOCTHM XHMHUYECKUX CBOMCTB COMPSKEHHBIX
JIMEHOB KaK CJEACTBUE MX JJIEKTPOHHOro ctpoenus. Peakuun 1,4-npucoenuuenus. [lonu-
mepu3anuss  aueHoB. CrmocoObl  MONMY4YeHUs JIMEHOBBIX  YIJIEBOJOPOJIOB:  pabOThHI
C.B.JIebeneBa, neruipupoBaHue ajaKaHOB.

OcHoOBHbIE OHATHS XUMHH BbICOKOMOJIEKYJISIPHBIX COeUHEHNI (HA MpUMepe Nnpo-
AYKTOB MOJMMEPHU3ALUH AJKEHOB, AJIKAJHEHOB M HUX TaJOreHNPOu3BOAHbIX). MoHO-
Mep, MOJUMEp, pPeaklus MOJUMEpU3aluu, CTENEHb MOJIUMEPU3AINU, CTPYKTYPHOE 3BEHO.
Tunel MONMMEPHBIX LIETICH: JTUHEHHbIE, pa3BEeTBIECHHbIE, clunuThie. [loHATHE O CTEepeopery-
JspHBIX nonumepax. [loaumepsl TepMoIIacTUYHbBIE U TEpMOpEaKTUBHBIE. [IpencraBienue o
rmiacTMaccax u anacroMmepax. [1oau3THIIeH BBICOKOTO M HU3KOTO JAaBJIEHUS, €r0 CBOMCTBA U
npumeHenue. Karanuzaropsl Lurnepa — Harra. [lonunponunien, ero npuMeHeHUE U CBOM-
ctBa. [amoreHconepskane mnoiauMepsl: TedyioH, MonuBUHMIXIOpUA. Kaydyku HaTy-
pasibHBIN U cuHTeTHdeckue. Cononmumepsl (OyTaMEHCTUPOIBHBIN KaydyK). Bynkanau3zamus
Kaydyka, pe3uHa 1 300HUT.

Jemoncmpayuu

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

Komneknus «Kayuyk u pe3uHay.

Tema 1.4. Ayemunenoevie y21e6000poobi.
I'omosornyecknii psii aIKUHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE allETH-
JieHa U IpYruX ajJkuHoB. ['oMonoruueckuii psa u obmas Gopmyna ankuHoB. HomeHkiatypa



ALETWICHOBBIX YIJIEBOAOPOAOB. M3omepus MexKKiaccoBas, yrJIEPOJHOIO CKEJIETa, I10J0-
JKEHUS KPaTHOU CBA3HU.

XHMHYeCKHe CBOICTBA U NMpUMeHeHHe aJKMHOB. OCOOCHHOCTH peakiuil mpucoeau-
HEHHUs 110 TPOMHOU yriiepoa-yriiepoaHou cBssu. Peakuus Kydeposa. [Ipasriio MapkoBHu-
KOBa MPUMEHMUTEIBHO K aneTuieHam. [1oaBHKHOCTE aTOMa BO10po/ia (KUCIOTHBIE CBOMCTBA
ankuHoB). OxucineHnue ankuHoB. Peakius 3enuHckoro. I[IpuMeHeHue aleTuiaeHoOBBIX yriie-
Bogoponos. [lonmuBuHunanerar.

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

Jlabopamopnasa paboma Ne 1
[Tony4yeHue 1 u3ydeHne CBOMCTB HEMPEACIbHBIX YTIIEBOJAOPOIOB (aJIKEHbI, AIKHHBI).

Hemoncmpayuu
Mopenu MOneKyJbl alleTUIeHa U IPYTUX aJKUHOB.

Tema 1.5. Apomamuueckue y2neeo000poowi.

I'omostornyeckunii psa apeHoB. beH3on kak mpexncraBuTenb apeHoB. PazButue mpen-
cTaBlieHUIl 0 cTpoeHuH OeH3ona. COBpeMEHHbIE NPEICTAaBICHUS 00 AJIEKTPOHHOM U IPO-
CTPAaHCTBEHHOM cTpoeHuM OeHszona. OOpa3oBaHMe apoMaTH4yecKoW m-cuctemsl. ['omosorn
OeH3oma, X HOMEHKJIarypa, obmas ¢opmyna. Homenkmarypa s nTu3aMeeHHBIX IMPO-
U3BOJHBIX O€H30/1a: opmo-, Mmema-, Tapa-paclnoioxeHue 3amecturenei. dusznueckue
CBOICTBA aApEHOB.

Xumuyeckue cBoiicTrBa apeHoB. [Ipumepsl peakuuii 37eKTPOGUIBHOTO 3aMEIICHHUS:
raJoTeHUPOBaHMs, alKuaupoBaHus (katanuszaropel Opuaens — Kpadrea), HuTpOoBaHHS,
cyiabpupoBaHus. Peaknuu ruapupoBaHusi U IpHUCOEAMHEHUs XJjopa K OeH3ony. OcobeH-
HOCTH XMMHYECKHUX CBOWCTB rOMOJIOIOB OeH30ja. B3auMHOe BiIMsHUE aTOMOB Ha IpUMepe
rOMOJIOTOB apeHoB. OpHeHTaIUs B PeaKIUsIX dIEKTPOPMIbHOTO 3amenienns. OpueHTanTsI |
u Il pona.

IIpumenenue u moy4enue apeHoB. [IpuponHbIE UICTOYHUKHA apOMATHYECKHUX YIJIEBO-
JOpoJ0B. ApoMaTH3aliysl aJIKaHOB U IIUKIIOATKAHOB. AJIKIJIMPOBaHUE OCH30I1A.

Jlabopamopnas paboma Ne 2
N3ydeHue cBOMCTB apOMAaTUYECKUX YTIEBOJIOPOIOB

Hemoncmpayuu

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

[Tonydyenue u paccioeHue 3Myinbcu 6eH3oina ¢ Bojgoil. OTHoUIeHre 6eH301a K OpOMHOM
BOJIE M pacTBOpPY NIEpMaHraHaTa KaJus.

Tema 1.6. IIpupoonsvie ucmounuxu y21e6000po0oe.

Hedrs. Haxoxnenne B mpupone, coctaB U ¢usudeckue cBoiictBa HedTu. TommmBHO-
sHepreTuyeckoe 3HaueHue HepTu. Ilpombinuiennas nepepabortka HedTu. Pextndukanms
He(TH, OCHOBHBIE (PAKIMK €€ Pa3leleHUs, UX UCIOJIb30BaHHe. BTopuuHas mepepaboTka
HedTenpoaykToB. PekTudukanus mMa3yra npu yMeHbIIEHHOM AaBieHuH. KpekuHr Hedre-
MpoayKTOB. Paznuunbie Buabl kpekuHra, padbotel B. I'. IllyxoBa. M3omepu3anms ajakaHOB.



ANKWIMpOBaHNE HETMPEAETbHBIX YIIeBOI0poaA0B. Pudopmunr HedrenpomykToB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBA. OKTaHOBOE YHCIIO.

IIpupoansiii M1 monyTHbIA HedTsiHOM ra3pl. CpaBHEHHE cOcTaBa NMPUPOJHOrO U IO-
IIyTHOT'O Ta30B, UX IPAKTUYECKOE UCIIOIB30BAHUE.

Kamennbiii yroyib. OCHOBHbBIE HAINpPaBIICHUS WCIIOIb30BaHUS KaMeHHOro yris. Kokco-
BaHME KAMEHHOTO YIUIs, BAXKHEMININE MPOIYKTHI 3TOI0 MpOLEecca: KOKC, KAMEHHOYT OJIbHas
cMoJia, HaJicMouibHas Boga. CoeuHeH s, BbIAENIIEMbIE U3 KAMEHHOYTOJIbHOU cMouibl. [1po-
JYKTBbI, IOJy4aeMbl€ U3 HAJCMOJIBHOW BOJIBI.

DKOJIOTUYECKUE ACTIEKThI JOOBIUHM, MepepabOTKU U HCIIOJIBb30BAHUS TOPIOYMX HUCKOIIae-
MBIX.
Hemoncmpayuu

Konnexkuuns «IIpupoaHbie HCTOYHUKH YIIIEBOAOPOIOBY.

O6pa3oBanue HeYTAHON TIICHKU HAa TIOBEPXHOCTHU BOJIBI.
Tema 1.7. I'uopokcunvusie coeounenus.
Crpoenne u kaaccupukauus cnuproB. Knaccudukanus ciupToB 10 TUITY YTIEBOAO-
POAHOTO pajauKala, YACITy TUAPOKCUIBHBIX TPYII U TUILY aTOMa yTJepoia, CBSI3aHHOTO C
TUAPOKCUIIBHON IPpYyNIOi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE TMIPOKCUIIBHON
rpynmsl. Biusiaue cTpoeHnst COUPTOB Ha MX (PU3HUECKUE CBOWCTBA. MEXMONEKYyIsIpHAS
BOZIOpOAHAs CBA3b. ['OMOIOrnuecKkuil psi NpeieabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus
¥ HOMEHKJIaTypa aJKaHOoJIOB, UX 001mas popmyra.

XuMHuYecKkne CBOMCTBA AJIKAHOJIO0B. PeakiMOHHAas CIOCOOHOCTh MPEIENIbHBIX OJIHO-
aTOMHBIX cOUPTOB. CpaBHEHNE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHUYECKUX U HEOPraHU-
YeCcKUX coequHeHui, coaepxkaumx OH-rpymnmy: KuciaoT, OCHOBaHHM, aMPOTEPHBIX COENIU-
HEHUi (BOABI, cIUPTOB). Peakuuu, moATBEpKAArOIIME KUCIOTHBIE CBOMCTBAa cnupToB. Pe-
AaKIMM 3aMEIIECHMs] THAPOKCHUIBHOU IpyIIbl. MexXMONEeKyIsspHas AeTuapaTanus CIIUPTOB,
yclioBUsL 00pa3oBaHusi MPOCThIX 3PUpoB. COXKHBIE IPUPHI HEOPTaHUYECKUX U OpraHuye-
CKHUX KHCIIOT, peakuuu srepudukanuu. OKHUCIEHHE U OKUCIUTENIbHOE AETUIPUPOBAHUE
CIIUPTOB.

Cnoco0bl mosiydeHusi CHUPTOB. ['MIponu3 rajgoreHainkaHoB. ['maparanusi ajkeHOB,
yCIIOBUS €e poBeeHusl. BoccTaHoBIeHHE KapOOHUIIBHBIX COSTUHEHUH.

OT1aesbHbIC IPEACTABUTENH AJTKAHOJA0B. METaHO, €ro NPOMBIIUICHHOE TIOJY4CHUE U
npUMEHEHHe B MpOMBIIUIeHHOCTH. bronormueckoe aeiictBue meranona. Cnenuduueckue
CIOCOOBI MOJIYYeHHUS STUIIOBOTO criupTa. GU3HOIOTHUYECKOe IEHCTBUE ITAHOA.

MHoroaroMHuble ciupThl. M30Mepust 1 HOMEHKIIaTypa NpPEICTaBUTENEH ABYX- U TPEX-
aTOMHBIX cUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MHOTOAQTOMHBIX CIIUPTOB, UX Kade-
cTBeHHOE oOHapykeHue. OTIeNbHbIe MPEACTABUTENN: STUICHTIUKOb, TIUIEPUH, CIIOCOObI
UX MOJIY4EeHUS], IPAKTUYECKOE IPUMEHEHHE.

@®eHOoJ1. DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue ¢eHona. B3aumHoe BnusiHuE apo-
MaTHYECKOTr0 KOJIbLAa U TUAPOKCHIBHON IPYIIIIHIL.

XuMuyeckue cBoicTBa GeHosa Kak PYHKIMS ero XMMHUYECKOTo cTpoeHusi. bpomupona-
Hue (peHona (kauecTBeHHas peaklivs), HUTpOBaHHE (MUKPUHOBAsI KHUCIIOTA, €€ CBOMCTBA U
npumenenue). O6pa3oBaHue OKPALICHHBIX KOMILIEKCOB ¢ noroM Fe’*. TIpumenenue dero-
na. [Tonyyenue gpeHona B IPOMBIIIIIEHHOCTH.

Jlabopamopnas paboma Ne 3
N3ydyenne pu3nIecKux U XUMUIECKUX CBOWCTB CITUPTOB.
Hemoncmpayuu
Mopnenu MoJeKyI CIUPTOB U (PEHOOB.
PacTtBOprMOCTb B BOJIE aJIKAHOJIOB, STUJICHIIIUKOIIS, TNIULIEpUHA, (eHoa.



Jlabopamopnasa paboma Ne 4
N3ydyenne puanyeckux 1 XUMUYECKUX CBOMCTB (PEHOJIOB

Hemoncmpayuu
Monenu MOJeKyI CIUPTOB U (PEHONOB.
PacTtBOprMOCTb B BOJIE aJIKAHOJIOB, STUJICHIIIUKOIIS, TNIULIEpUHA, (eHoa.

Tema 1.8. Anvoezuovt u kemomnwi.

I'omosoruyeckue psiibl ajibAeru0B U KeTOHOB. [loHATHE 0 KapOOHUIBLHBIX COCIUHE-
HUAX. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOM rpymmbl. Mi3oMepust 1 HOMEHKIIATypa alibJie-
THJIOB U KeTOHOB. DPu3nueckne CBONCTBAa KApOOHMITLHBIX COCTMHEHUN.

XumMnuyeckue CBOMCTBA ajbjJerujioB M KeTOHOB. PeakiimoHHas crocoOHOCTh KapOo-
HUWJIBHBIX COCJAMHEHMI. Peakiimu OKUCIEHUs alibJIETUIOB, KAUECTBEHHBIE PEAKIIUU Ha ajlb-
NEeTUHYI0 Tpymmy. Peakiuu monukoHaeHcanuu: obpazoBanue (eHO0I0(OpMAaIhISTHTHBIX
CMOJL.

IIpumeHeHue U noJiydyeHue KAPpOOHWIbHBIX cOeuHeHuil. [[puMeHenre anbaeruaoB u
KETOHOB B OBITY ¥ MPOMBIIUICHHOCTH. AJIBJIETH/IBI U KETOHBI B TIpupoze (dhUpHBIC Macia,
dbepomonsr). [lomydenne kKapOOHMIIBHBIX COSAMHEHUN OKHCIEHUEM CIUPTOB, THApaTAIluei
AJKMHOB, OKMCJIEHUEM YTJIeBOAOPOAOB. OTNENbHBIE TPEACTABUTEIMN AJIbJIETHU/IOB U KETOHOB,
crienuuIecKrue CrnocoObl UX MOJTYYSHUSI U CBOMCTBA.

Jlabopamopnasa paboma Ne 5
[Tonyuenue 1 U3ydyeHHe CBOMCTB KapOOHUIBHBIX COSTUHEHUM.
Jemoncmpayuu
[[TapocTepxkHEeBbIE 1 0OBEMHBIE MOJEIH MOJIEKYJT albJIETHI0B U KETOHOB.

Tema 1.9. Kapoonoewvie kuciomul u ux npouszeoonuvie.

I'omosiornyeckunii psaja npeaeJbHbIX OJHOOCHOBHBIX KApPOOHOBBIX KHUCJIOT. [loHsTHE
0 KapOOHOBBIX KHCJIOTAX M UX KiacCU(UKAIMUSI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOE-
HUE KapOOKCUIBLHOM Tpyniibl. ['oMoorrnueckuii psl mpeaeabHbIX OJTHOOCHOBHBIX KapOOHO-
BBIX KHMCJIOT, MX HOMEHKJIAaTypa U u3oMepusi. MeKMOJIEKYISpHbIE BOJIOPOJAHBIE CBS3U Kap-
OOKCHIIBHBIX TPYIII, UX BIUSHUE HA PU3NUECKHUE CBONCTBA KAPOOHOBBIX KHCIIOT.

XuMu4yeckne CBOHCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WUIIOCTPUPYIOIINE KUCIOT-
HbIE CBOWMCTBA M HMX CPAaBHEHHWE CO CBOWCTBAMU HEOpraHWuyeckux kucior. OOpa3oBaHue
(G YHKIIMOHAIBHBIX MMPOU3BOIHBIX KapOOHOBBIX KHCJIOT. Peakuuu stepudukanui. AHTHAPHU-
JTbI KAPOOHOBBIX KHCIIOT, UX TIOJy4eHUE U TIPUMEHEHHE.

Cnoco0bl nmoJiydyeHus1 KapOOHOBBIX KHUCJOT. OTIENbHBIC PEACTABUTEIN U UX 3HAYe-
Hue. OOmue crnocoObl MOJYYEeHHS: OKHUCICHHE aJIKaHOB, aJIKEHOB, MEPBHYHBIX CIUPTOB,
anpaeruIoB. BaxkHele npeacTaBuTeNin KapOOHOBBIX KHCIIOT, UX OWOJIOTHYECKasl POJib,
cnenuduueckue crocoObl MOMYyYeHHUs, CBOWCTBA W NMPUMEHEHHE MYPaBbHHOH, YKCYCHOH,
MAJIBMUTUHOBOM M CTEAPUHOBOM; aKPUJIOBOW M METAKPUIIOBOM; OJECHMHOBOW, JIMHOJIEBOU U
JINHOJICHOBOM; I1aBEeIE€BOM; OCH30MHOM KUCIIOT.

Caoxublie 3¢pupbl. CTpoeHHE U HOMEHKJIATYPA CIOXKHBIX 3(DUPOB, MEXKKIIACCOBAS U30-
Mepus ¢ KapOOHOBBIMHU KuCI0TaMH. CIOCOOBI TTOTYyYEHHUs CIOXKHBIX 3GUpoB. OOpaTUMOCTh
peakuu Tepudukanu 1 GakTopsl, BIUAIONIME HA CMeleHne paBHOBecus. OOpa3oBaHue
cnoxHBIX moamd¢upoB. [lomudTrienrepedranar. JlaBcan kak MpeiCcTaBUTENb CHHTETHYC-
CKHX BOJIOKOH. XMMHYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(DHUPOB.

Kupbi. Kupsl kak cioxubie 3pupsl rauieprHa. KapOoHOBbIE KUCIOTHI, BXOJAIINE B
COCTaB >KMPOB. 3aBUCHUMOCTh KOHCUCTEHIIMH >KUPOB OT UX COCTaBa. XMMHYECKHE CBOMCTBA



KUPOB: TUAPOJIN3, OMBUIEHUE, THJpUpOoBaHue. buojornueckas poib KUPOB, UX HCIOJIb-
30BaHUE B OBITY U IPOMBIIIIEHHOCTH.

Coun kap00HOBBIX KHCJIOT. Mbuta. CriocoObI MOTYYEHUs COJIEH: B3aUMOIEHCTBHE Kap-
OOHOBBIX KHCJIOT C METaJUIaMHU, OCHOBHBIMU OKCHJIAMHU, OCHOBAHUSIMHU, COJISIMU; ILIETOYHOMN
TUJPOJIA3 CIOKHBIX 3PUPOB. XMUMHUYECKHE CBONCTBA COJIEH KapOOHOBBIX KUCIIOT: TUAPOIIU3,
peakuu MOHHOro oomeHa. Mblja, CYIIHOCTh MOIOLIEro AeicTBusA. OTHOLIEHHE MblIA K
xectkor Boje. CuHTeTnueckue moroume cpeacrsa — CMC (neTepreHTsl), X MpeuMyliie-
CTBa U HEJOCTATKH.

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

[apocTrep:kHeBble U 00BEMHBIE MOJIEIN MOJIEKYJT KAPOOHOBBIX KUCIIOT.

OTHOIIEHNE CTMBOYHOTO, TIOJICOTHEYHOTO, MAIIMHHOTO Macell U MaprapuHa K OpoMHON
BOJIE M pacCTBOPY NIEpMaHraHaTa KaJlus.

«BbIBeieHHE» )KUPHOTO MATHA C MTOMOILBIO CII0KHOTO Aupa.

Ilpakmuueckoe 3anamue2

BrlimoniHeHe ynpaKHEHHWH Ha PENIeHHE 3a7a4 Ha BBIBOJ] MOJICKYJSPHBIX (HOPMYI
OpPraHWYECKUX COECTUHEHUI
Tema 1.10. Yenegoouwi.

IMonsiTue 00 yriaesonax. Knaccudukanus yrieBogoB. MOHO-, U- U TOJHCAXAPUIIBI,
NIPEACTAaBUTENN KaXKI0W IPYMIbl YIJIEBOAOB. bronornyeckast pojp yriieBoJI0B, X 3HAYEHUE
B ’KM3HU YeJI0OBEKa U 0OIIEeCTRa.

Momnocaxapuabl. CTpoeHHe U ONTHYECKas H30MEpHsl MOHOcaxapuaoB. Mx kmaccuduka-
IIUs TI0 YKMCITy aTOMOB YIJIepoJia ¥ MpUpojie KapOooHubHOU Tpynimbl. opmynsl Ourepa u
Xeyopca as u300pakeHusi MoJIeKyJl MOoHOocaxapuaoB. OTHeceHue MOHOcaxapuaoB Kk D- u
L-psany. Baxnenme npeacTaBuTeIM MOHO3.

['moko3a, cTpoeHne ee MOJEKYNbl U (pu3ndeckue cBoicTBa. Tayromepus. XUMHUYECKUE
CBOICTBA TJIIOKO3BI: PEaKLUU M0 alIbJIETUIHOM TpyIie («cepeOpsHOro 3epKaiia», OKUCIECHUE
A30THOM KUCJIOTOM, TMAPUpOBaHKe). Peakiiuu riroko3bl Kak MHOTOATOMHOT'O CIIMPTA: B3au-
MoOJIeicTBUE TIIOKO3bl ¢ TuapokcuaoM meau (II) mpu koMmHaTHOM TemiiepaType U Ha-
rpeBaHuM. PaznuuHble TUNBI OpoXkeHus (CIHUPTOBOE, MOJOYHOKHUCHOE). ['nmoko3a B mpu-
poxne. buosornueckass pojib U IPUMEHEHHUE IIIOKO3bl. DPyKTO3a KAK M30MEp TIIFOKO3BI.
CpaBHeHUE CTPOCHHS MOJIEKYJIBI U XUMUYECKUX CBOMCTB IITIOKO3bI M (pykTO3bl. DpyKTO3a
B IIPUPOJIE U €€ OUOJIOru4ecKas poib.

[lenTo3wl. Pubo3a u gezoxcupnbdo3a Kak MpeAcTaBUTENU anbaoneHTo3. CTpoeHue Mo-
JEKYI.

Mucaxapuabl. CtpoeHue aucaxapunoB. Criocod couwleHeHus HUKIoB. BoccTanaBnuBa-
IOLME U HEBOCCTAHABIIMBAIOIINE CBOWCTBA MCAaXapUJI0B KaK CIIEJCTBUE COUJICHEHUS LIUK-
na. CTpoeHne U XMMUYECKHUE CBOMCTBA caxapo3bl. T€XHOJIOrHYECKUE OCHOBBI ITIPOU3BO/ICTBA
caxapo3sl. JlakTo3a 1 MabTO3a KaKk M30MEphI Caxapo3bl.

Honucaxapuabl. O61iee crpoeHue noiucaxapuaoB. CTpoeHHE MOJIEKYIBI Kpaxmaia,
aMuJI03a U aMWIONEKTUH. PU3NUEeCcKUe CBOICTBA KpaxMmasa, €ro HaX0XJACHUE B MPUPOJAE U
Oouonoruueckass poib. [uKoreH. XuMuuyeckue cBoWcTBa kpaxmana. CTpoeHUe 3JIeMEeH-
TApPHOTO 3BEHA IIEJUTIOJIO03bI. BiMsiHME CTpOCHUS MOJMMEPHOU Ieny Ha (PU3UYECKHe U XH-
MHUYECKHE CBOMCTBA LEJUTIONO3BI. [ MAPOIN3 Heuto03bl, 00pa3oBaHUe CIOXHBIX Y(QHPOB C
HEOPraHMYECKUMH M OPraHMYeCKUMH KUCIOoTaMu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:



aleTaTHOM IIIeJIKe, BUCKO3e. HaxoxaeHne B mpupojie U OMOIOTHYecKas: POIhb IEIITIOI03HI.
CpaBHEeHME CBOMCTB Kpaxmaja U LEeJITI0JIO3bI.
Jlabopamopnasa paboma Ne'7
Nzydyenne pu3NIecKux 1 XUMUYIECKUX CBOWCTB YTIIEBOIOB.
JHemoncmpauyuu
OO6pa3siibl YriIeBOAOB M U3ETUN U3 HUX.
Konneximsa BOJIOKOH.

Tema 1.11. Amunsi, amunoxuciomet, 6eaku.

Kanaccudpukanus u nusomepus amuHoB. [lonstue 06 amunax. IlepBuuHble, BTOpuYHbIE
U TpeTuuHble aMuHbl. Kiaccudukanus aMUHOB MO THITY YIJIEBOJOPOJHOTO paauKaia U
YHCIy aMUHOTPYII B MoJieKyJie. ['oMonornyeckue psiibl IpeleiabHbIX anu(aTHuecKuX U
apOMaTHUYECKUX aMUHOB, N30MEPHSI 1 HOMEHKJIATYpA.

XumMu4ecKkne cBOiCTBa aMUHOB. AMUHBI KaK OPraHMYECKHE OCHOBAHUS, UX CPABHEHUE
C aMMHMakOM M JpPYTMMH HEOPraHWYECKMMHU OCHOBaHMSAMU. CpaBHEHHE XUMHUYECKHX
CBOMCTB anudaTUYECKUX U apoMaThuyeckux amMuHOB. OOpa3oBaHuE aMHJIOB. AHUJIMHOBBIE
kpacurenu. [IoHATHE O CHHTETHYECKMX BOJOKHax. [lonmamMuabl M moamaMuJHBIE CHHTE-
TUYECKHUE BOJIOKHA.

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

AMUHOKUCJIOTHI. [IoHATHE 00 aMHUHOKHCIIOTaX, UX KilaccupuKkauus u crpoenue. OnTu-
yecKasi M30Mepusl a-aMHUHOKUCIOT. HoMeHkiiarypa aMHHOKHUCIOT. /[BOMCTBEHHOCTh KHUC-
JIOTHO-OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ NMpUYUHbI. bunosnspHeie noHbl. Peakuun KoH-
neHcaruu. [lentuanas cBs3b. CHHTETHYECKHE BOJIOKHA: KarpoH, sHaHT. Kiaccuduxarms
BOJIOKOH. [lomyyeHre aMMHOKHCTIOT, X IPUMEHEHUE U OHoIornyeckas QyHKIIHsL.

beaku. benkn xak npuponassie noauMepsl. IlepBuunas, BTopuyHas, TpETUYHAS U YET-
BEpPTUYHAs CTPYKTYphl OenkoB. OUOpHILUIsipHbIE U MIO0YIspHbIe OeIKU. XUMUYECKHUE CBOM-
CTBa OEJIKOB: TOpPEHUE, JACHATYpAlMsl, TUIPOIU3, KaueCTBEHHbIE (IIBETHBIE) peakuuu. buo-
joruyueckue GyHKIuM OenkoB, X 3HaueHue. benkn kak koMmmnoHeHT nuuiy. [Ipodiema Gen-
KOBOT'O FOJIOJJAaHUS U ITYTHU €€ PEIICHUSI.

Ilpakmuueckoe 3anamue Ne3
Pemenue 3agau o reme «A30TocoAeprKalire OpraHndeckue CoOeIMHEHUs

Jlabopamopnasa paboma Ne8
N3ydyeHne XuMHYECKUX CBOMCTB a30TOCOJIEPKALIUX COSAMHEHHI

Jlabopamopnasa paboma Ne9
N3yueHne cBOMCTB aMUHOKHUCIIOT

Jlabopamopnan padoma Nel(
N3y4yenue cBoicTB OEIKOB

JHemoncmpauyuu
[TapocTepxkHeBbIE U1 OOBEMHBIE MOJIEIH MOJIEKYJ aMUHOB U aMUHOKHUCIIOT.
OkpalliiBaHue TKaHEeW aHWIMHOBBIMHU KPACUTEIISIMHU.
O6pa3iibl 6enKoBBIX MOJIeKyl. CTpoeHrne 0eTKOBOM MOJIEKYJIBI.



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

HyxkJiennoBbie KuCa0TBI. HykienHOBBIE KHCIOTBI Kak HpUpoAHble mojauMepbl. Hy-
KJIEOTUbl, UX cTpoeHue, npuMmepbl. AT® n AJ[®, ux B3auMOINpPEBPALLIEHUE U POJIb 3TOTO
nponecca B npupoje. [lonstue [JHK u PHK. Ctpoenue IHK, ee nepBuuHas u BTOpruyHas
ctpykrypa. Paborer ®@.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30THCTHIX OCHOBAaHUH.
Permmukarus IHK. Ocob6ennoctu crpoeruss PHK. Tuner PHK u ux 6uonornueckue ¢pyHk-
uu. [lonstue o Tponunom koje (kogone). buocunres Genka B )KUBOM KieTke. [ eHHas UH-
XKeHepust 1 OnoTexHoJorus. TpancreHHbie POPMBI PACTCHHIA U KUBOTHBIX.

JHemoncmpayuu

Monenu MONEeKyJ BAXKHEUIINX FeTEPOLUKIIOB.

Mopens monexynsl JIHK, nemoHcTpamus npuHIUIA KOMIUIEMEHTAPHOCTH Aa30THCTBIX
OCHOBAaHUM.

Tema 1.13. buonozuuecku akmugnvle coeOuHeHu.

®epmenTsl. [lonaTne o0 gepmeHTax Kak O OMOJOTMYECKHX KaTanu3aropax OeTKOBOU
npupobsl. OCOOEHHOCTH CTPOEHHUS M CBOICTB B CPaBHEHUHU C HEOPraHMYECKUMHU KaTallu-
3aropamu. Knaccugpukauus ¢pepmentoB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (hEpMEHTOB:
CEJIEKTUBHOCTh U 3(PPEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (JEPMEHTOB OT TEMIIEpaTyphl
u pH cpenpl. 3HaueHne pepMeHTOB B OMOJIOTUU U IPUMEHEHHUE B IPOMBIIIIJICHHOCTH.

Buramunsl. Ilonstue o Butamuuax. Mx knaccuduxamnus u obo3Hauenue. Hopma no-
TpeOienns BuTaMuHOB. BogopactBopumeie (Ha mpumepe ButamuuoB C, rpymnmsl B u P) u
XKUpopacTBOpUMBbIe (Ha mpuMmepe BUTAaMUHOB A, D u E). ABUTaMHHO3bI, THIEPBUTAMUHO3bI
Y TUIIOBUTAMUHO3BbI, X IPOQUIaKTHKA.

TI'opmonsbl. IloHATHE O ropMOHaX Kak OMOJOIMYECKHM AKTHBHBIX BELIECTBAX, BBIIOJ-
HSIONIMX SHAOKPUHHYIO DPETYJSIHUI0 XU3HEACITEIbHOCTH opranu3moB. Kiaccubukanus
TOPMOHOB: CTE€POU/IbI, IPOU3BOJHBIE AaMUHOKUCIIOT, TOJIUIIENTHIHbIE U OEJIKOBBIE TOPMOHBI.
OTnenbHbIe PeACTaBUTENN: ICTPAANOI, TECTOCTEPOH, HHCYIIHMH, aJipEeHAIINH.

JlekapcrBa. [loHATHE 0 JIEeKapcTBaxX Kak XMMHUOTEPANEBTUYECKUX Npenaparax. KpaTkue
UCTOPUYECKHUE CBEJICHUS O BO3SHUKHOBEHUU U PAa3BUTHH XMMHOTEpAaNUH. ['pymnibl JeKapCcTB:
cynbpaMuabl (CTPENTONU), AHTUOMOTUKW (NMEHULWIJIWH), AHTUIUPETUKU (ACIHUPHUH),
aHaJIbIeTUKU (aHANbIUH). MexaHnu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIPEnaparos,
CTPOEHHUE MOJIEKYJ, IPOTHO3UPOBAHME CBOMCTB HA OCHOBE aHAJIM3a XMMHMYECKOIO CTPOE-
HUS. AHTUOMOTHKHM, MX KJIACCU(PHUKALUSA IO CTPOSHHIO, TUIYy M CIEKTpYy JIeHcTBUs. bes-
OIacHble CIOCOOBI MPUMEHEHNS, JIEKAPCTBEHHbBIE (POPMBI.

Jlabopamopnasa paboma Nell
KauecTBeHHbIE peaKllMM Ha BUTAMUHBI.
JHemoncmpayuu

OO0pa311pl BUTAMUHHBIX [IPENapaToB.

[TonuBUTaMHUHBI.

Nnmoctpanuu gpororpaduil )KUBOTHBIX C pa3IM4YHbIMU (hOpMaMy aBUTAMHHO30B.

[Tnakar ¢ u3o0pakeHHUeM CTPYKTYPHBIX (OpPMYJ 3CTpajuoia, TECTOCTEPOHA, alpeHaIIu-
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 ocyuwiecmenenue yenouex npespauieHusi;

Hanucanue peghepamoe na memut (no év1oopy):

Hcropusi BOBHUKHOBEHUS M Pa3BUTHS OPraHUYECKON XUMUHU.

Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBJIIEHUHM PAa3BUTHH MUPOBOW OPTaHUYECKON XUMUHU.
Kuznub u gestensHocts A.M. ByTiepogsa.

Apomatnueckue yrieBoaopobl Kak ChIpbE JJIs IPOU3BOACTBA IECTULIUIOB.
DKOJIOTMYECKUE aCIEKThI UCIOIb30BaHUS YTIEBOJAOPOIHOTO ChIPHSI.

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

XuMUS YrieBOJOPOAHOTO CBHIPhS U MOsI Oyaymiasi mpogeccuoHaNbHas AEITEIbHOCTb.
DrtaHoII: BennyJaiiliee 01aro u cTpairHeniee 3J10.

AJKOTONHM3M U €T0 po(dUIaKTHKA.

MHoroatoMHble CIUPTHI U MOSt Oyy1as mpodeccuoHanbHas A1eITeNIbHOCTb.
dopmanbaeruj Kak OCHOBA MOJIyYeHUS BEUIECTB U MAaTEpUAIOB JJIsi Moel MpodeccuoHalb-
HOM J1eSITENIbHOCTH.

Hctopus ykcyca.

JKupbl Kak IpOAYKT NMUTAHKUS U XUMUYECKOE CBHIPHE.

Mpina: npouuioe, HacTosuee, OyayIiee.

VYrneBoabl U UX poiib B AKUBOU MIPUPOJIE.

Pa3Butne caxapHoil NpOMBINUIEHHOCTH B Poccuu, MHAMBHUIYaIbHBIN IPOEKT

Ponp yrieBonoB B Moeit Oyaymiel mpogecCHOHANBHON NeATENbHOCTH, WHANBHYaTbHBIN
IIPOEKT.

AHWIMHOBBIE KPACUTEIIN: UCTOPUSL, TPOU3BOJICTBO, IEPCIIEKTUBA.

AMUHOKHCTIOTBI — «KUPIUYUKI OEIKOBBIX MOJIEKYII.

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



benkoBasi ocHOBa UMMYHHUTETA.

Jedunut Oenka B MUILEBBIX MPOIYKTaX U €ro MPeoJI0JIeHne B paMKax Iio0aabHOM mpoo-
BOJIbCTBEHHOW MPOTPAMMBI.

XuMus 1 OMOJOTHS HYKJICMHOBBIX KUCIIOT.

Paznen 2. O0miasi 1 HeOpraHm4eckKass XUMHs

Tema 2.1. Xumua — nayka o eeuiecmeax.

CocraB BenecTBa. XuMuueckre 37eMeHThl. CrIocoObl CyIIeCTBOBAHMS XUMHUECKUX dJIe-
MEHTOB: aTOMBI, IPOCTHIE U CII0KHBIE BellecTBa. BellecTBa MOCTOSHHOIO U IEPEMEHHOTO
cocTaBa. 3aKOH MOCTOSTHCTBA COCTaBa BelllecTB. BelecTBa MOJIEKYISPHOTO U HEMOJIEKY-
asipHOTO cTpoeHus. CriocoObl 0TOOpaKEHUsI MOJIEKYJl: MOJIEKYJISIPHBIE U CTPYKTYpPHbIE
¢dbopmyIBL; IapocTep)KHEBbIe U MaciTabHble npocTpancTBeHHbIe (CTioapTa — bpurneba)
MOJIETT! MOJIEKYI.

N3mepenne BemecTBa. Macca aToMOB U MOJIeKyJl. ATOMHasi equHuIa Maccbl. OTHOCH-
TeNbHBIE aTOMHAsi U MOJIEKyJsipHasg macchl. KonuyecTBo BeliecTBa U €UHULBI €r0 U3Me-
pEHUs: MOJIb, MMOJIb, KMOJIb. Yuciao ABoranapo. MonsipHast Macca.

ArperaTHble COCTOSIHUSI BemecTBa. TBep/0e (KpUCTAITUYECKOE U aMOP(PHOE), HKHUIKOE
U ra3000pa3Hoe arperaTHble COCTOSIHUSI BELECTBA. 3aKOH ABOTaJipo U €ro cieacTsus. Mo-
JSIPHBIA 00BEM BEIIECTB B ra3000pa3HOM cocTosiHMH. OObEeIMHEHHBIN Ta30BbI 3aKOH U
ypaBHeHne MenaeneeBa — Kianeiipona.

CMmecu BemecTB. Paznnumns Mexay cMeciMH M XUMHYECKUMH COeIUHEHUsMU. Macco-
Basi 1 00bEMHas 10JI1 KOMIIOHEHTOB CMECH.

Hemoncmpayuu
OnpIThI, 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, SJICKTPOIIN3.

[Tnanerapnas monens atoma 3. Pesepdopna. Ctpoenne atoma no H. bopy. CoBpemen-
HBIE MIPEICTABICHUS O CTPOCHUU aTOMa. KOPIyCKyYJIsIpHO-BOJIHOBOM JyaJIu3M YacCTUL[ MUK-
pomupa.

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

JIEKTPOHHAAA 000/109Ka aTOMOB. [loHsATHE 00 A7IEKTPOHHON OpOUTANIN U DJIEKTPOHHOM
obnake. KBaHToBbIe umMcina: riaBHOE, opOUTaIbHOE (TOOOYHOE), MATHUTHOE U CIIMHOBOE.
Pacnpenenenue 31€KTPOHOB 10 3HEPIETUYECKUM YPOBHSM, MOJYPOBHAM U OpOMTAIsIM B
COOTBETCTBUHU C MPUHLKIIOM HaUMEHbIIEH sHepruu, npuHuunomM Ilaynu u npasunom ['yH-
na. DNeKTPOHHBIE KOH(PHUTYpAIIH aTOMOB XHMHUYECKUX IIE€MEHTOB.

BaneHTHble BO3MOKHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

OneKTpoHHas KilacCU(PUKAIMI XUMUUECKUX 3JIEMEHTOB: S-, p-, d-, f~3]IeMEHTHI.
JHemoncmpauyuu

Monenu opburaneii pa3nuaHOn (HOPMBI.



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

OTKpbITHE MEPUOANYECKOTO 3aKOHA. [IpeNOChUIKN: HAKOIUICHHE (PaKTOIOTHUECKOTO
Matepuana, pabotel mnpemamectBeHHukoB (M. B. JleOepeiinepa, A. D.lllankyptya,
Jlx.A.Heronennca, JI.LKO.Meiiepa), cbe3n xumukoB B Kapicpys, nuuHocTHBIC KadecTBa /Jl.
N. Menneneesa. Otkpeitue 1. . MenaeneessiM Ileprognueckoro 3akoHa.

Ilepuoanueckuii 3aK0H U crpoeHue aroma. M3otonsl. COBpEMEHHOE MOHATUE XUMHU-
4YecKOoro ayeMenTta. 3akoHomepHocTh I'. Mo3znu. CoBpemenHas ¢popmynupoBka [lepuoanye-
cKoro 3akoHa. Ilepmonnueckas cucrema u crpoeHue aroma. OU3NYECKUN CMBICIT OPSAIKO-
BOIO HOMEpaA JJIEMEHTOB, HOMEPOB TIpynmnbl W nepuoaa. llepmogmyeckoe u3MeHeHHE
CBOMCTB JJIEMEHTOB: paJMyca aToMa; SHEPrUud HOHU3ALMH; DJIEKTPOOTPULIATEIBHOCTH.
[IpnunHBl U3MEHEHUS] METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX
U TIEpHOaX, B TOM Yucye OONbIINX U cBepXxOoibuX. 3HaueHue [leproaudyeckoro 3akoHa u
[lepuoanueckoil cucteMbl XuMUUeCcKuX 3yeMeHToB J1. 1. MeHeneeBa i pa3BUTHS HAYKU
Y IOHUMaHUs XUMHUYECKON KapTUHBI MUPA.

Ilpaxkmuueckoe 3anamue Ned

CocrapieHue 3JIeKTPOHHBIX (POPMYIT aTOMOB 3JIEMEHTOB M TpapUIECKUX cxeM (dHep-
TeTUYECKUX JrarpamMm), 3aroJIHEHUE UX AJIEKTPOHAMU.XapaKTEepUCTUKA 3JIEMEHTOB C yué-
TOM MECTOHAXOXKJEHHUS B IEPUOIUYECKON CUCTEME.
Hemoncmpayuu

Paznuunbie BapuanTsl Tabmuisl [leproguyeckoil cucTeMbl XMMUYECKUX AJIEMEHTOB /Jl.
. Menneneesna.

Tema 2.4. Cmpoenue éeujecmea.

ITonsiTHe 0 XMMHYECKOH CBA3H. THUIBI XUMUYECKUX CBA3CH: KOBAJICHTHAs, MOHHAs, Me-
TaJUINYECKasi U BOJAOPOIHAS.

KoBanenTHasi xumuuyeckasi cBs3b. /[Ba MexaHn3ma oOpa3oBaHUs 3TOH CBs3U: 0OOMEH-
HBI U JIOHOPHO-aKUENTOpHBIM. OCHOBHBIE IAapaMeTphl 3TOrO THUIA CBS3U: JUIMHA, IPOY-
HOCTb, YTOJI CBSI3U WM BAJICHTHBIN yroj. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSA3HU: HACBHI-
IIEHHOCTh, TMOJAPU3YEMOCTh U MPOYHOCTh. DIEKTPOOTPUIATEIBHOCTh U KiIAacCHU(UKALUS
KOBAJICHTHBIX CBS3€H 10 ATOMY IIPU3HAKY: MOJSpPHAs W HENOJISIPHAST KOBAJICHTHBIE CBS3H.
[TonsipHOCTH CBA3M U MOJSPHOCTh MOJIEKYNbI. CrIocO0 NepeKpbIBaHUS AJIEKTPOHHBIX OpOu-
TaJell U KiacCU(PUKAIUs KOBAJIEHTHBIX CBSI3€H 10 3TOMY NPHU3HAKY: CT- U H-cBsA3U. Kpat-
HOCTh KOBAJICHTHBIX CBA3EH M KiIacCH(UKALKA UX MO STOMY MPHU3HAKY: OJWHAPHBIE, ABOM-
HbIE, TPOWHBIE, TIOJYTOPHBIE. THUIBI KPUCTAUIMYECKUX PELIETOK Yy BEUIECTB C 3THUM THUIIOM
CBA3M: AaTOMHBIE M MOJEKYJsIpHblE. (DU3NYECKUE CBOWCTBA BEIIECTB C OITUMHU KpHU-
CTAJUIMYECKUMU PELIETKAMH.

Honnasi xumuyeckasi cBs3b. KpaliHuil ciydall KOBAJICHTHOW IOJIIPHOM CBA3U. Me-
XaHHU3M 00pa30BaHUs MOHHOM cBsI3U. VIOHHBIE KpUCTAJUIMYECKUE PELIETKH U CBOMCTBA Be-
IIECTB C TAKUMH KPUCTAIUIAMH.

Meranauyeckasi Xumuuyeckasi ¢Bsi3b. OCOOBI THIT XUMUYECKOW CBSI3U, CYIIECTBYIO-
M B METaJUIaX U cIulaBax. Ee OTau4Ms ¥ CXOACTBO ¢ KOBAJECHTHON UM MOHHOM CBSA3SMHU.
CBolicTBa METANIMYECKOHN CBA3M. MeTalulnyecKkne KpUCTaNIMYECKUE PEIETKA U CBOMCTBA
BEILIECTB C TAKUMH KPUCTAJUIAMH.

Bonopoanas xummnyeckasi cBsi3b. Mexanusm oOpa3oBanus Takoi cBs3u. Ee knaccudu-
Kalldsg: MEXMOJIEKYJISIpDHAsE U BHYTPUMOJIEKYJISIpHAas BOJOPOAHBIE CBSA3U. MOJIEKyIsIpHbIE
KPUCTAJNINYECKUE PEIIETKH AJI 3TOTO TUIa CBs3U. PU3HUecKue CBOMCTBA BEUIECTB C BOJO-



pPOIHOM CBs3bI0. bruomorndeckast pojb BOJOPOIHBIX CBS3€H B OpraHU3aIMH CTPYKTYp Ono-
IIOJIUMEPOB.

Enunas npuposa XMMHUYECKUX CBS3€M: HAJIMYME PA3JIMYHBIX THUIIOB CBS3€H B OJHOM Be-
LIECTBE, IEPEX0/] OJHOTO THUIIA CBSA3U B APYIOU U T. II.

Komnekcoodpazosanme. [IonsaTne 0 KOMIUIEKCHBIX coequHeHusax. KoopanHannonHoe
4UCI0 KOMIUIeKcooOpa3oBatens. BHyTpeHHsst 1 BHewHsAs cpepa komiekcoB. Homenkna-
Typa KOMIUIEKCHBIX COeIMHEHUN. X 3HayeHue.

JHemoncmpauyuu

Monenu MONEKyJ pa3In4HON apXUTEKTYPBI.

Moeni 13 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIIONOXKCHUS Sp-, Sp -, Sp - TH-
OpUIHBIX OpOUTAJICH.

Monenyu KpUCTAIUIMYECKUX PEIIETOK PA3IIMYHOTO THUIIA.

Tema 2.5. Ilonumepeot.

Heoprannuyeckue mosmmMmepsl. [lonrmepbl — mpocThie BeleCTBa ¢ aTOMHOW KpucCTal-
JMYECKOW pEelIeTKOM: ajuloTpONHble BUIOM3MEHEHUsl yriiepoja (anmas, rpaur, KapOuH,
¢dymiepen, B3aMMOCBSA3b THOpUAM3AIMHA OpOUTANIEH Y aTOMOB yIiiepoJia C MPOCTPAHCTBEH-
HBIM CTPOCHHEM AJUTOTPONHBIX MOIU(DUKAIINI); CEeJICH U TEJUTyp IENOYEeYHOTO CTPOCHUS.
[TonmumMepsl — CJIOKHBIE BEIIECTBa C ATOMHON KPUCTAINTMYECKOM PEIIeTKON: KBapll, KpeM-
He3eM (AMOKCHIHBIE COeTUHEHUSI KPEMHUS ), KOPYH]I (OKCU aTIOMUHHUS) U aTFOMOCHIIUKATHI
(moneBble MIMATHI, CIIOJA, KaoiauH). MuHepansl u ropasie mopojasl. Cepa miacTU4ecKas.
MunepanbsHOe BOJIOKHO — acOecT. 3HaueHHe HEOPTaHUYECKUX MPUPOJTHBIX MOJIUMEPOB B
dbopMUPOBaHUM OJHON U3 T€0JIOTUYECKUX 000JI0UEK 3eMITU — JIUTOC(HEPHI.

Oprannyeckue nojguMepsbl. CriocoObl UX MOJYYECHUS: PEAKIIMU MOJIUMEPU3ALUUA U Pe-
aKIuu nojaukoHjeHcauuu. CTPYyKTypbl HOJUMEPOB: JIMHEHHBIE, PA3BETBIEHHBIE U IIPO-
cTpaHcTBeHHbIE. CTPYKTYpHUpOBaHHUE MOJIMMEPOB: BYJIKaHU3AIMSA KayuyyKoB, qyOneHue Oel-
KOB, OTBEPXJACHHE MOJTMKOHICHCAIMOHHBIX TTOJIUMEPOB.

Krnaccudukanus moaumMepoB Mo pa3IndHbIM TPU3HAKAM.

JHemoncmpauyuu

Komnnekuuu ninactmacc, KaydyKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX OPO/I.

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

Monenu monexyn 6enkos, JHK, PHK.

Tema 2.6. Jlucnepcuvie cucmemot.

IMonsiTue 0 TUcnepcHbIX cucTeMax. Kinaccupukanus TUCTIEPCHBIX CUCTEM B 3aBUCHUMO-
CTH OT arperaTHOro COCTOSIHUSI JMCIIEPCUOHHOM Cpeilbl U JUCHEPCHOM (a3bl, a TakkKe Mo
pa3Mepy ux yactull. ['pyboaucnepcHble CUCTEMBI: SMYJIbCUU U CyCTIeH3Uu. TOHKOIUCIIepC-
HBIC CHCTEMBI: KOJUIOWJIHBIE (30JI1 U TelI) U UCTUHHBIC (MOJICKYJSPHBIC, MOJICKYJISPHO-
noHHbIe U HOHHBIE). Dddekt Tunmansa. Koarynsnus B KoutonaHbix pactBopax. CuHepesuc
B TeJIsiX.

3HayeHHe TUCMEPCHBIX CHUCTEM B KHUBOW W HEKMBOIl MpHUpPoJe U MPAKTHYECKOW
JKM3HHM YeJIOBeKA. DMYIIbCHH U CYCTIICH3UU B CTPOUTENBCTBE, MUIIEBONH M MEIUITUHCKON
IPOMBIIIJIEHHOCTH, KOCMETHKe. buonornyeckue, MEIUIIMHCKHE U TEXHOJOTUYECKUE 30JIH.
3HaueHue reiieidl B OpraHu3alliy >KMBOW Martepuu. buosorudeckue, muileBble, MEIUIIUH-
ckue, kocmetndeckue renu. CuHepe3uc Kak (GakTop, ONpEeAeIISIONINI CPOK TOTHOCTH MPO-
JTYKITUU Ha OCHOBE reseil. CBepThIBaHHE KPOBU KaK OMOJIOTMYECKHI CHHEPE3UC, €r0 3HAYEC-
HUE.

JHemoncmpayuu



Bunbl tucriepcHBIX CUCTEM M WX XapaKTEepHbIC MTPU3HAKH.
[TpoxoskaeHue jgyda CBeTa uepe3 KOJUIOWJHBIE W HMCTUHHBIC pacTBOpbl (3ddekT Tun-
Tans).

Tema 2.7. Xumuueckue peaxyuu.

Kinaccupukanusa XMMHYECKHX pPeaKLuil B OPraHHYecKOil M HEOpPraHu4ecKoil Xu-
muu. [Torstie o xumudeckoit peaknuu. Peaknuu, naymue 0€3 U3MEHEHHsI KaueCTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPONM3aLUs U u3omepusanus. Peakunu, uaynme ¢ "3SMEHEHUEM CO-
CTaBa BELIECTB: MO YMCIY U XapaKTepy pearupyromux U o0pa3yrouiuxcs BemecTs (pas3io-
KEHHsI, COeTMHEHUS, 3aMeIleHNs, OOMEHa); 10 M3MEHEHHIO CTETICHEH OKHCICHHS JIeMEH-
TOB (OKUCJIMTEIbHO-BOCCTAHOBUTENIBHBIE M HEOKUCIMTEIbHO-BOCCTAHOBUTENIbHBIE PpEaK-
IIMK); MO TerioBoMY 3 dekTy (3K30- U 3HAOTEpMUUYECKHE); 10 (a3e (rOMO- U reTeporeH-
HBIC); 10 HampaBJeHUIO (0OpaTUMBbIE U HEOOpaTHUMbIE); MO HUCIOJIB30BAHUIO KaTalu3aTopa
(KaTaIMTUYECKNE M HEKATAJIUTHUYECKHUE); N0 MEXaHU3MY (paJuKaJIbHbIE, MOJIEKYJSIPHbIE U
HOHHBIE).

BeposiTHOCTH MpOTEeKAHMA XHUMHYECKUX peakuuil. BHyTpeHHsAs 3Heprus, SHTaJIbIIUA.
TemnoBoit 3 ekt xuMuueckux peakiuii. Tepmoxumuyeckue ypasHeHus. CTangapTHas 3H-
TaNbIMs peakuuii u oopazoBanus BemecTs. 3akoH ['. . 'ecca u ero caenctBus. QHTpoNUs.

Cxopoctb xumnuyeckux peaknuii. [lonarue o ckopoctu peakumii. CKOpocTh TOMO- U
reTEepPOreHHOMN peakunuu. JHEprus aKTUBALINH.

@aKTOpbI, BIUSAIONIME HA CKOPOCTh XUMUYECKOU peakiuu. [Ipupoaa pearupyrommx Be-
miectB. Temrepatypa (3akoH Banut — T'odda). Konuenrpanus. Karanuzaropsl 1 kaTanus:
rOMO- ¥ T€TEPOTE€HHBIN, UX MeXaHU3Mbl. DEpPMEHTHI, UX CPABHEHHUE C HEOPraHUYECKUMU Ka-
Taau3aTopaMu. 3aBUCUMOCTh CKOPOCTH PEAKLUN OT MOBEPXHOCTH COINPUKOCHOBEHHMS pea-
TUPYIOIIMX BEIECTB.

O0paTumMocTh XMMHYECKHX peaknuii. XumMmudeckoe papHosecue. [lonstue o xumu-
YeCKOM paBHOBeCUU. PaBHOBECHbIE KOHIIEHTpAaMU. JJMHAMUYHOCTh XUMUUYECKOTO PaBHOBE-
cus. DakTopsl, BIMAIOIINAE HA CMEIICHUE PABHOBECHUS: KOHLIEHTpALUs, AaBJICHUE, TEMIIEPa-
Typa (npunnumn Jle [llarense).

Jlabopamopnas paboma Nel2
W3ydenune GpakTopoB, BIUSIOMIMX HA CKOPOCTh XUMHUECKUX PEAKIHi.
Hemoncmpayuu

Peakuuu ropenus; peakuuu SHAOTEPMHUYECKUE Ha MPUMEpE PeaKIMK pas3yiokeHus (dTa-
HOJIa, KATMHHOM ceNnuTphl, OMXpoMaTa aMMOHUS) U SK30TEPMUYECKUE HA IPUMEPE PEAKIUI
coeMHeHus (oOeclBeUMBaHUE OPOMHOM BOJIBI U pACTBOPA MEpPMaHraHaTa Kajlus dTUIEHOM,
raiieHue U3BeCTH U Ap.).

B3aumonelicTBue IIMHKA pa3inyHOM MOBEPXHOCTH (TIOPOILIKA, MbLIU, FPAHYN) C KHUCIIO-
TOM.

Tema 2.8. Pacmeopu.

IMonsitne o pacrBopax. ®Pu3nKO-XUMUYECKasi IPUPOJIa PACTBOPEHUS U pacTBOpoB. B3a-
UMOJICICTBHE PACTBOPUTENISI U PaCTBOPEHHOTO BemlecTBa. PactBopumocTh BemiecTB. Crio-
COOBI BBIpQKCHHS KOHIICHTPAIIMM PAacTBOPOB: MAaccoBas JOJS PACTBOPEHHOTO BEIIECTBA
(mporeHTHAs ), MOJISIpHASL.

Teopus 3/1eKTPOTUTHYECKON qUCCOMAMU. MeXaHu3M TUCCOIMAINH BEIIECTB C pa3-
JUYHBIMU THUTIAMH XUMWYECKUX CBsi3ed. BKiam pycCKHMX ydeHBIX B pa3BHTHE MpEICTaBIIC-
HUI 00 3JEKTpOIMTHYECKON mucconuarnyi. OCHOBHBIC TOJOXKCHHUS TCOPHH JJIEKTPOIHTHU-



yeckoi aucconuanui. CTENeHb MEKTPOIUTHIECKON TUCCONUAUN U (PAKTOPHI ee 3aBUCH-
MOCTH. CUJIBHBIE U CPEHUE DIIEKTPOIUTHI.
Huccounanus Boabl. Bogoponsslii nokasatens. Cpena BOAHBIX PAaCTBOPOB 3JIEKTPOIH-
TOB. Peakiiuu oOMeHa B BOJHBIX pacTBOPaX 3JIEKTPOIUTOB.
I'maponaus kak o0MeHHBbIH npouecc. HeoOpaTumbIil ruposiu3 opraHuYecKuX U Heopra-
HUYECKUX COCIUHEHUN U €0 3HAYEHUE B MPAKTUUYECKOM AEATEIbHOCTH YEJIOBEKA.
Oo6patumbrii Tuaponu3 conei. CtyneHdatsiid ruaponun3. I[IpakTuueckoe mpumeHeHHe
TUIPOJIN3A.
l'unponus opranuyeckux BemiecTB (O€IKOB, >KMPOB, YIJIEBOJOB, MOJUHYKJIEOTHUIOB,
AT®) u ero OuosorMUecKoe W MpaKTUIeCKoe 3HaueHne. OMbUIeHHE KUPOB. Peakius 3te-
puduKamm.
Ilpakmuueckoe 3anamue NeS
CocraBrieHre ypaBHEHHH peakiuii B MOJIEKYIIPHON U MOHHOU popMmax.
Ilpaxkmuueckoe 3anamue Ne6
CocraBiieHne ypaBHEHMI THIPOJIA3a COJIEH U onpeaesieHne 3HaueHuid pH - cpensl.
Jemoncmpayuu
Nupukatopel 1 U3MEHEHUE UX OKPACKU B PA3HBIX CPENaXx.
I'anponu3 kapOOHATOB, CYIH(ATOB M CHIMKATOB IIEJIOYHBIX METAIIOB; HUTPATOB CBUH-
na (II) nam uHKa, XJI0pyuaa aMMOHUS.

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

OKnCIUTENbHO-BOCCTAHOBUTEIbLHbIe peakuuu. CTeneHb okucieHus. BocctanoBure-
1 1 okucimTed. OKUCIIEHHE U BOCCTaHOBJICHHE. Ba)kHelme OKUCIUTEN U BOCCTAHOBH-
Tenu. BoccTaHOBUTEIBHBIE CBOMCTBA METANIOB — MPOCTHIX BellecTB. OKUCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB — MPOCTHIX BEIIECTB. BoccTaHOBUTENIbHBIE
CBOMCTBa BEIIECTB, OOpPa30BaHHBIX JJEMEHTaMH B HH3IIEH (OTPHUIATEIHHOW) CTETICHU
okucneHusa. OKHUCIUTENIbHbIE CBOMCTBA BEILECTB, 0OPAa30BaHHBIX 3JIEMEHTAMU B BBICILIEH
(TIOJIOXKUTENIBHOM) CTENeHU OKuceHUs. OKUCIUTEIbHBICE U BOCCTAHOBUTEIBHBIE CBOMCTBA
BEIIIECTB, 00OPA30BaHHBIX DJIEMEHTAMH B ITPOMEKYTOUYHBIX CTETICHIX OKHCIICHHUS.

Knaccupukanusi OKHMCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peakuuil. Peakuum mex-
aTOMHOTO W MEXMOJEKYJSIPHOTO OKHUCJIEHUS-BOCCTAHOBJIECHUA. Peakunu BHYTPHUMOJIEKY-
JIIPHOTO  OKHUCJICHUSI-BOCCTAHOBJICHUS. Peakuuu CaMOOKHUCJIEHUS-CAMOBOCCTAHOBIICHUS
(IMCTIPOTIOPITMOHUPOBAHMS ).

Mertobl COCTaBIICHUSI YPABHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuii. MeTon
AJNIEKTPOHHOTO  OarnaHca. BnusiHue  cpeapl  Ha  OPOTEKAHUME  OKHUCIMTEIBHO-
BOCCTaHOBUTEJILHBIX MPOIIECCOB.

XuMu4ecKkre UCTOYHUKHN TOKA. DJIEKTPOAHBIC MOTEHIHUANbl. Pa1 cTaHAapTHBIX 3JEK-
TPOJHBIX MOTEHIUATIOB (JIEKTPOXUMHYECKUN psJi HaNpsLDKEHUN MeTaisioB). ['anbBaHuye-
CKH€ 3JIEMEHTBI M TPUHIIUIIBI UX paboThl. CoCTaBIeHUE TAIbBAHUYECKUX dJIeMeHToB. O0pa-
30BaHHE TAJIbBAHMYECKUX Tap MPU XUMHUYECKUX Tpoleccax. ['aJbBaHUUECKUE DJIEMEHTHI,
MpPUMEHSAEMbIE B KU3HU: CBUHIIOBAas aKKyMyJATOpHas OaTapesi, HUKEIb-KaJIMHEBbIe Oara-
peu, TOITUBHBIE AJIEMEHTHI.

DJIeKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB JIeKTPOaHUTOB. [Ipoiieccrl, mpoucxo-
JSIIME HA KAaTOoA€ U aHOJAE. YPABHEHUS JIEKTPOXUMUUECKUX MPOIECCOB. DIEKTPOIHU3 BOA-
HBIX PAaCTBOPOB C MHEPTHBIMHU AJIEKTPOJIaMH. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C PACTBOPHU-
MBIMH 3JIeKTpoAaMu. [IpakTrueckoe MpUuMEHEHHE IICKTPOIU3A.

Ilpakmuueckoe 3anamue Ne'l



CocraBiieHHe YpaBHEHHI OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUM METOI0M
ANEKTPOHHOTO Oananca. OnpeneneHne OKUCIUTeNed 1 BOCCTAHOBUTEIICH.
Hemoncmpayuu
OxucanuTeIbHBIE CBOMCTBA A30THOM KHCJIOTEI.
OkucnuTenbHbIE CBOMCTBA JUXpPOMATa KaJusl.

Tema 2.10. Knaccugpuxayus eewgecme. Ilpocmuie eeuiecmea.

Knaccupukanus Heopranmveckux emecTB. [Ipocteie u cioxHbie BemecTBa. Okcu-
JIbI, MX Kiaccudukanus. I uapokcuapl (OCHOBaHUS, KHCIOPOICOAEpKAIINe KUCIOThI, amdo-
TepHbIE TUAPOKCUBI). KucmoTel, nx kmaccudukaius. OcHoBanus, ux kinaccudukarus. Co-
JIM CPETHUE, KUCIIbIE, OCHOBHBIE U KOMILIEKCHBIE.

MeTtasibl. [lonoxxeHne MeTaaaoB B IEPUOAUYECKON CHCTEME U OCOOECHHOCTH CTPOCHUS
ux atoMoB. [IpocTbie BelecTBa — METaIbl: CTPOCHUE KPUCTAIIIOB U METAJUIMYECKasi Xu-
Mudeckasi cBsi3b. O0mme Gu3nveckrue CBOWCTBA METAUIOB M UX BOCCTAHOBUTEIIBHBIE CBOM-
CTBa: B3aMMOJICKCTBHE C HEMETaUIaMH (KUCIIOPOJIOM, TaJIOT€HaMH, CEPOi, a30TOM, BOJIOPO-
JIOM), BOJIOW, KUCJIOTaMH, PaCTBOpPaMH COJIeH, OpraHnueCKUMH BEIIECTBAMHU (CIIUPTaMHU, Ta-
JOTeHAIKaHAMU, ()EHOJIOM, KHUCIIOTaMH), mieodamu. OKCUIBI U TUIPOKCHIBI METAJUIOB. 3a-
BUCHMOCTh CBOMCTB ATHX COCAWHEHHUM OT CTEIICHEH OKHCIICHUS METAJUIOB. 3HAUCHHE Me-
TaJIJIOB B MPUPOJIEC U )KU3HU OPTaHU3MOB.

Koppo3uss meranos. [lonsatue koppo3uu. XuMHUECKasi KOPPO3Hsi. DIEKTPOXUMHUYE-
ckast kopposusi. CrlocoOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Oo0mme cmoco0bI MOJyYeHHsI METALI0B. MeTaibl B npupojie. Metanyprusi 1 €e Bu-
JIbI: TIAPO-, TUJIPO- U DJIEKTPOMETAILTYPrusi. IJIEKTPOJIU3 PACIIaBOB U pACTBOPOB COEAUHE-
HUM METAJUIOB U €ro NPaKTHYECKOE 3HAYCHHE.

Hememannot. [lonoxenue sHemeramwioB B [lepuoanueckoii cucreme, 0COOEHHOCTH CTPO-
€HHUS UX aTOMOB. DJIEKTPOOTPULIATEIIBHOCTb.

brnaropognsie ra3pl. DIEKTPOHHOE CTPOSHHUE aTOMOB OJIarOpPOJHBIX Ta30B U OCOOCHHO-
CTH VX XUMHYECKUX U (DU3UYIECKUX CBOHCTB.

Hemerannsl — npocteie BeniecTBa. X aToMHOE M MOJIEKYJISIPHOE CTPOEHUE UX. AJLIO-
Tponusa. XMMHYECKHE CBOMCTBA HEMETAJIIOB. OKHUCIUTEIbHBIE CBOMCTBA: B3aUMO/ICHCTBUE
C METaJUIaMH, BOJOPOJOM, MEHEE AJIEKTPOOTPULATEIbHBIMA HEMETAUIaMU, HEKOTOPBIMH
CJIOXHBIMH BEIIECTBAMU. BOCCTaHOBHUTENBHBIE CBOWCTBA HEMETAIIOB B PEAKIUSIX C (PTO-
pOM, KHUCIIOPOJIOM, CJIOKHBIMH BEIIECTBAMH — OKHCIUTEISIMH (a30THOM M CEpHOM KHCIIO-
TaMH U JIp.).

Jlabopamopnasa paboma Nel3
OO0mue cBOiCTBa METAIIJIOB U HEMETAJLIOB.
JHemoncmpauyuu

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

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

Mogenu KpUCTaJUIMYECKUX PEIIETOK METAJIOB.

Komnnekuust MeTanioB ¢ pa3HbIMA (PU3HUYECKUMU CBOMCTBAMU.

Koppo3zust MeTaisioB B 3aBUCUMOCTH OT YCJIOBHUU.

3amuTa METAIIOB OT KOPPO3UU: 00Pa3Ibl «HEPKABEEK), 3AITUTHBIX TTOKPHITHIA.

Komnexnus pyz.

Mopenu KpUCTaULIMUECKUX pelIeToK Homa, aiMasa, rpadura.



Tema 2.11. Ocnoénble Knaccvl HeOP2AHUYECKUX U OPZAHUYECKUX COeOUHEHUIL.

Bopoponnbie coenuHennss HeMeTa/LIoB. [lonydeHre aMmMuaka U XJIOPOBOJIOPO/A CHH-
TE30M U KOocBeHHO. Pu3znyeckue cBorcTBa. OTHOILIEHUE K BOAE: KUCIOTHO-OCHOBHEIE CBOII-
CTBa.

Oxcuabl M aHTWAPUABI KapOOHOBBIX KHMCI0T. HeconeoOpa3zyrouue u coineodpasyro-
mue okcubl. KuciaoTHele oKCcuIbl, X cBOMCTBA. OCHOBHBIE OKCU/IBI, UX CBOMCTBA. AM{QO-
TE€PHBbIE OKCUJIbI, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB METAJJIOB OT CTENIEHU OKHC-
JeHusl. AHTUIPUJIBI KApOOHOBBIX KUCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kuciaorel oprannyeckne u Heopranmyeckue. KucioTrsl B CBETE TEOPUU 3IEKTPOJIH-
THYECKOU auccormanuu. Kucmotel B cBeTe mporonmtuueckoi Teopuun. Kiaccuduxamus op-
TaHUYECKNX W HEOPraHWYECKUX KUCIOT. OOImue CBONCTBA KHUCIIOT: B3aUMOJICHCTBUE Opra-
HUYECKUX M HEOPraHMYECKHUX KHCIOT C MeTalJlaMH, OCHOBHBIMH U aM(OTEPHBIMU OK-
CUJAMH U TUAPOKCHUIAMH, COJSIMHU, 00pa3oBaHue CIOXHBIX 3GUpoB. OCOOEHHOCTH CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOU M a30THOU KUCJIOT.

OcHoBaHMsl opranM4yeckue M Heopranm4veckue. OCHOBaHHUS B CBETE TEOPUU AIIEKTPO-
auTHdeckor auccoumanuu. OCHOBaHMA B CBeTe MpoTonuThueckoi teopuu. Kiaccuu-
Kalusl OPraHUYECKUX W HEOPraHWYECKUX OCHOBAHUW. XUMHUUYECKHE CBOMCTBA IIEIOYEH U
HEPACTBOPUMBIX OCHOBaHWU. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUI: aMMHaKa U aMUHOB.
B3anMHOe BiUsiHME aTOMOB B MOJIEKYJIE aHUJIUHA.

AM@oTepHbIe OpraHuYeckne U HeopraHudeckue coequHeHusi. AMdorepHble OCHOBa-
HUSl B CBETE MPOTOIUTUYECKON Teoprur. AMGPOTEPHOCTh OKCHUJIOB U THIPOKCHIOB TIEPEXO/I-
HBIX METAJIJIOB: B3aUMOJECHCTBUE C KUCIOTAMU U IIETOYAMHU.

Couu. Knaccudukanusa u xumudeckue cBoiictBa cojieil. OcOOEHHOCTH CBOMCTB coliei
OPraHUYECKUX U HEOPTAaHUYECKUX KHUCIIOT.

I'eneTnueckasi CBA3b MEXKAY KJIACCAMH OPraHMYECKHUX U HEOPTAaHNYECKHUX COeIMHe-
HMi. [ToHsATHE O reHeTUUEeCKOM CBSI3U U T€HETUYECKUX PsAJIaX B HEOPraHUYECKOW U OpraHu-
yeckoil xuMmuu. ['eHeTnyeckue psapl MeTaia (Ha mpuMepe Kallblids U JKeje3a), HeMeTaa
(cepbl U KpeMHHUS1), IEPEXOTHOTO AeMeHTa (1uHKa). ['eHeTnyeckue psiibl U reHeTUYecKas
CBSI3b B OPIraHMYECKON XUMUU. ENMHCTBO MUpa BELIECTB.

Jlabopamopnas paboma Nel4

['eneTnueckast CBSI3b MEXKY KJIACCAMU HEOPIraHUYECKUX U OPTAHUYECKUX COEAUHEHHI.
Tema 2.12. Xumusa snemenmos.

S- »eMEeHTbI

Bomopoa. /IBOMCTBEHHOE IOJOXKEHUE BOJOPOJA B MEPUOAMYECKOM cucTeMe. M30Torbl
Boziopoaa. Tsixenas Bojga. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJAOPOAA, €TI0
NOJIyYeHUE U IpUMeHeHue. Poiib BOJOpoa B )KUBOW U HEKUBOU IPUPOJIE.

Boaa. Ponb Boabl Kak cpenooOpa3yroniero BeniecTBa KIeTKH. DKOJIOTHUYEeCKHE aCTIeKThI
BOJIOIIOJIb30BAHUS.

uemeHThbI 1A-rpynnsl. [llenounsie Metamnbl. O01as XxapakTepucTHKa HIEJIOYHBIX Me-
TAJUIOB Ha OCHOBAaHUM M0JI0)KeHUA B [lepuonnueckont cucreme snemenToB /. Y. Mennenee-
Ba U cTpoeHus: aToMoB. [lonydyenue, pusnuyeckue 1 XMMUYECKHUE CBOMCTBA IIETIOYHBIX Me-
TautoB. KaTHOHBI MIETOYHBIX METAUIOB KaK BaKHEHIIas XuMHU4eckas (gopma ux cyiie-
CTBOBAHMS, PETYJSATUBHAs POJb KaTUOHOB Kajus M HaTpus B KuUBOU kieTke. [Ipuponnsie
COEIMHEHUSI HaTPUs U KaJlUsl, UX 3HAYCHHUE.

duemenTbl [MA-rpynnbl. O0mias XapakTepUCTHKA IIEITOYHO3EMENBHBIX METAJLIOB U
MarHvsi Ha OCHOBaHUHU Noy1okeHus B [lepuonnueckoit cucreme anemenToB . . Mennene-
eBa u cTpoeHusi aroMoB. Kanpuuii, ero nonyuenue, Guanyeckue 1 XUMUYECKHUE CBOMCTBA.



Baxueiimme coeqMHEHUsT Kb, UX 3HAYEHHE U NpuMeHeHue. Kanpuuii B mpupoae, ero
ounosoruyeckasi pob.
D - SICMCHTbI

AnroMmuHui. XapakTeprUCTHKa aJIOMUHUSA HA OCHOBAaHUU I0J0KeHUS B [lepnonnueckoi
cucreme snemeHnToB JI.M. MenpaeneeBa u ctpoenus atoma. [lonydenue, pusndeckue U Xu-
MHYECKHE CBOMCTBA alIOMUHUS. BakHelmume coeTMHEHUS aJlfOMUHUS, UX CBOMCTBA, 3HaUe-
HUE U npuMeHeHue. [IpupogHbpie coeqMHEHUS ATFOMUAHMSL.

Yraepoa u kpemuuii. O0mas xapakTepruCcTUKa HA OCHOBAHUHU MX ToyioKkeHus B [lepuo-
nudeckoi cucteme J[. M. MenaeneeBa u ctpoenus aroma. [IpocTeie BemiecTBa, oOpa3oBaH-
HbIE 3TUMH 3JieMeHTaMu. OKCHUIIBI U TUJIPOKCUJIBI YIiiepoJa U KpeMHus. Baxuelue conu
YTOJBHON ¥ KpeMHHUEBOU KUCIOT. CUIMKATHAS TPOMBILIUIEHHOCTD.

I'asorennbl. O0mIas XxapakTeprUCTUKA raJJOTeHOB HA OCHOBAHMH WX TojokeHus B [lepuo-
nrueckoun cucreme aneMeHToB 1. M. MenneneeBa u ctpoeHust aToMOB. ['anorensr — mpo-
CThIE BELIECTBA: CTPOCHUE MOJIEKYJ, XMUMHUYECKHUE CBOMCTBA, MOJYYEHUE U MPHUMEHECHHE.
Baxueiiimme coequHeHUs TaJIOTEHOB, UX CBOWCTBA, 3HAYCHHE W MpUMEHEHHUE. ['anoreHsl B
npupoje. buonornyeckast poyib raJIOr€HOB.

Xaabkorenbl. OO1Ias XapaKTEpUCTUKA XaJIbKOI€HOB HA OCHOBAaHUU UX MOJIOKEHHUS B
[Tepnonnueckou cucreme anementoB .M. MenaeneeBa u cTpoeHuss aTOMOB. XaJIbKOTEHBI
— mpocThie BemecTBa. AytoTpornus. CTpoeHHe MOJEKYN aUIOTPONHBIX MOAUUKAIUN U
ux cBoiicTBa. [lonyuyeHne U NpUMEHEHUE KUCIOPOaa U cepbl. XaJIbKOTE€HbI B IPUPOAE, UX
Ouosoruyeckas pob.

DuieMeHThI VA-rpynnbl. O0mias XapakTepUCTHKA 3JIEMEHTOB TOM TPYIINBI HA OCHOBA-
HHUM UX noJioxkeHus B [lepuoanueckoun cucreme aneMeHToB . . MenaeneeBa u crpoeHus
aToMoB. CTpOEHHE MOJIEKYJBI a30Ta M AJIOTPONHBIX Moaupukammii pocdopa, nx pusnde-
CKHE U XMMHUYECKue cBoiicTBa. Bomopoanbie coenuHeHus 31eMeHTOB V A-rpymiibl. OKCUIbI
azora u (ocdopa, COOTBETCTBYIOMMUE UM KUCIOTHL. Conn 3THX KUCIOT. CBOMCTBA KHUCIIO-
POMHBIX COENMHEHHH a3oTa U ¢ochopa, UX 3HAUYCHHE U MPUMEHEHHE. A30T u ¢ocdop B
npupojie, uX OUoIoruyecKas posb.

DueMmeHThl 1VA-rpynnbl. O0mas xapakTepUCTHKA 3JIEMEHTOB 3TOW TPYMIbl HA OCHO-
BaHUM UX ToJoxkeHus B [lepuoamueckon cucreme anementoB . 1. MenaeneeBa u ctpoe-
HUSL aTOMOB. YTJepoj u ero autoTponus. CBONCTBA aJTIOTPOIHBIX MOIUMUKAIINHA YTiIepo-
J1a, UX 3Ha4Y€HHE U NpuMeHeHue. OKCUAbl U THAPOKCUIBI YTIIEPOIa U KPEMHHUS, UX XUMUYe-
ckue cBorcTBa. CoyiM yroJIbHOM U KPEMHHUEBBIX KUCIIOT, UX 3HAYE€HHE U TpuMeHeHue. [Ipu-
poa000pa3yrolas poJib yriiepoaa Ajis )KUBOW U KPEMHUS sl HEKUBON TTPUPO/IBI.

d — s1eMeHTHI

Ocob6ennoctu crpoenus aromoB d-anementoB (I-VIIIB-rpynm). Menp, IMHK, XpoM, Ke-
JIe30, MapraHell KaKk MPOCThIE BelIecTBa, X (U3MYECKHEe M XHMHUUYECKue cBoiicTBa. Ha-
XOXKJEHUE ASTHUX METAUIOB B MpHUpOJAe, WX moiydeHue W 3HadyeHue. CoenuHenus d-
3JIEMEHTOB C PA3JIMYHBIMU CTENEHSAMHU OKUCIEHHUS. XapaKTep OKCUIAOB U TUAPOKCHUIOB 3TUX
3JIEMEHTOB B 3aBUCHMOCTH OT CTEIICHH OKHUCJICHHUS MeTalljia.

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

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



Hemoncmpayuu

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

Koiekuynn MmuHepanoB v rOPHBIX HOPO/I.

Tema 2.13. Xumus 6 srcuznu oouwecmea.

Xumus U NPOU3BOACTBO. XMMHUYECKAS MTPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTHUH.
Coelppe [ XMMHYECKOM NIPOMBILUIEHHOCTH. BoJa B XMMHUYECKOW HPOMBIIUICHHOCTH.
OHeprus I XUMHYECKOro Mpou3BoJcTBAa. HayuHble NPpUHIMIBI XUMHUYECKOTO MPOU3BOJI-
CTBa. 3alIuTa OKpYKaroleh cpeibl U OXpaHa TpyJa MpU XUMHUUYECKOM IpousBoAcTBe. Oc-
HOBHBIE CTaJUU XMMHUYECKOTrO Mpou3BojacTBa. CpaBHEHHE MPOU3BOACTBA aMMHAaKa U METa-
HOJIA.

XuMus B CeJIbCKOM X03slicTBe. XUMH3alHsl CEIbCKOIO XO0351CTBA U €€ HaIlPaBJICHHUS.
Pacrenus v mouBa, MOYBEHHBIN MOTJIOMIAIOIINNA KOMITIEKC. Y 100peHHS U MX Kiaccuduka-
1. XUMUYECKHE CPEICTBA 3alIUThl pacTeHuil. OTpULaTeNIbHbIE MOCIEACTBUS NPUMEHEHUS
NECTUINI0B U 60phOa ¢ HUMU. XUMU3AIIMsl )KHBOTHOBO/ICTBA.

XuMmus 4 3Ko0J0rust. XUMHUYECKOE 3arpsA3HEHUE OKpyxKarwolieil cpeasl. OxpaHa ruapo-
chepsl OT XMMHUYECKOTO 3arpsi3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTO 3arpsi3HEHUSI.
Oxpana atMocdepbl 0T XUMHUEcKoro 3arpssHeHus. Oxpana ¢iaopbl U dayHbl OT XUMHYE-
CKOI'0 3arpsi3HEHHs. BUOTEXHOIOTHS ¥ T€HHAs! UHKEHEPUSL.

XuMmus ¥ NOBCeHEBHAs KM3Hb YesioBeKa. /lomamHsaa anreka. Morye U YuCTAIINe
cpenctBa. CpenctBa 60pb0bI ¢ OBITOBBIMU HaceKOMbIMU. CpeicTBa JIMYHOM TUTHEHBI U KOC-
METUKHU. XUMHUS U NUla. MapKUpOBKU YIAKOBOK MHUILEBBIX U TUTUEHUYECKUX MPOIYKTOB U
YMEHHUE UX YUTaTh. DKOJOTHS KIJINILA. XUMUS U TCHETHKA YEIOBEKA.

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



Camocmoamenvnasn pavoma K pazoeny 2 «Qowiasa u HeOpP2AHUYECKAA XUMUA)

Cocmaesnenue cxemoi:

arperaTHbIX COCTOSIHUN;

CTPOEHUS AIIEKTPOHHBIX OpOUTAIIEH;

o0pa3oBaHus pa3IMYHbIX BUJIOB XMMHUYECKHUX CBS3EH;
KJaccuUKalMM XUMUYECKUX PEakUUid B OpraHUYeCKOW M HEOPraHMYEeCKOW XMMUU; Kiac-
cu(UKaIKA PaCTBOPOB IO arperaTHBIM COCTOSIHUSIM;

CTYIEHYATOW TUCCOIMAIINH CUIILHBIX U CJIA0BIX DJICKTPOJIUTOB;
XapaKTepUCTUKH TUITMYHOTO METaJlla U HeMeTaa (1o BEIOOpY);
T€HETUYECKOM CBSI3U MEXK]y KJIaCCaMU HEOPTAHUYECKUX COCTMHEHUM;
T€HETUYECKOM CBSI3U MEXKY KJIaCCaMU OPTaHUYECKUX COECIUHEHUII;
XapaKTEPUCTUKH 3JIEMEHTA IEPUOUYECKON CUCTEMBI (TI0 BEIOOPY);
Iloozomoeumbs coobuwenue:

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

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

Ha CKOPOCTh XUMHYECKON pPEeaKilnu;

Ha XuMu4eckoe paBHoBecue, npuHuun Jle-Illatense;

Ha CMELIEHNE XMMUUYECKOr0 paBHOBECHS;

Ha CIOCOObI BhIpaXXEHUSI KOHIIEHTPALIUI;

Ha KOHCTAHTY AMCCOLMALINY;

Ha COCTaBJICHUE MOJICKYJISIPHBIX YPaBHEHU;

Ha COCTaBJIEHUE YPAaBHEHUW I'MIPOJIN3a;

Ha ONPEIETICHNE CTEIIEHU OKUCIICHUS;

Ha ONpE/IeJICHNE OKUCIIUTEIS U BOCCTAHOBUTEIS;

Ha coctaBiieHue ypaBHeHuit OBP;

Hanucanue peghepamoe na memut (no év1oopy):

Kuznb un pgesrensHocts [[.M. Menneneena.

[MeproauueckomMy 3aKoHy Oy/ylee He TPO3UT pPa3pyILICHUEM.

Cuntes 114-ro snemenTa — TpuyM@ pOCCUNCKUX (PU3UKOB-SICPIITUKOB.
Munepansl 1 TOPHBIE TOPOIBI KAK OCHOBA JTUTOC(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 CONb KAK XUMUYECKOE ChIPHE.

e O o o ~
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Temwl coobouienuii, peghepamos, uHOUBUOYAILHBIX NPOEKM OB

OTkpeITHE 371eMeHTa (110 BBIOOPY) B 00BSCHEHNE €r0 Ha3BaHUsI.

3HaueHue AUCIIEPCHBIX CUCTEM B OBITY.

HcTopust BOSHUKHOBEHUS U Pa3BUTHUSI OPraHUYECKON XUMUM.

Posb oTeyecTBEHHBIX YUEHBIX B CTAHOBJICHUM Pa3BUTUU MUPOBOM OPraHUYECKONH XUMUU.
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Kuznub u gesrensHocts A.M. byTneposa.

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 yrieBoAopOIHOIO ChIphs U Mosl Oyaymias nmpodeccuoHallbHast 1eATeIbHOCTb.

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

11. Anxoronusm u ero mpoguiIaKkTrKa.

12. MHOroaToMHble CIUPTHI U MOs Oyay1iasi npopecCUOHaNbHAs A TEIbHOCTb.

13. ®opmarnbaernr Kak OCHOBA MOJTYYEHUS BEIIECTB M MAaTEPHAIIOB ISl MOEH MPpodecCrOHab-
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. lepunut O6enka B MUIIEBBIX MPOJYKTAX U €r0 MPEOJOJICHHE B paMKax IN100aIbHON Mpoo-
BOJILCTBEHHOM MPOTPaMMBI.

25. Xumust 1 OMOJIOTHS HYKJIEMHOBBIX KHCIIOT.

26. XKu3nub n gesrensHocTh .M. Menneneena.

27.TlepuoanueckoMy 3aKOHY Oyayliee He TPO3UT pa3pyLICHUEM.

28.Cunre3 114-ro snemenTta — TpuyM(d poccUicKux PU3NKOB-SICPIIUKOB.

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

30. Koppo3usi METaJIOB U CIIOCOOBI 3aIIUTHI OT HEE.

31. WcTopus mBEACKOW CIIUYKH.

32. Xumusi METaIIOB B MOEH Mpo(ecCHOHATBHON JesITENbHOCTH.

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

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

35.1loBapeHHas COJib KAK XUMUYECKOE ChIPhE.
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YUEBHOM
AEATEJBHOCTUOBYYAIOIIINXCA

Conep:xxanue 00y4eHus

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

Baxueiliniue XUMHUYecKHue
MOHATHSA

YMeHue gaBaTh ONpeeieHre U ONEePUPOBAThH CIEAYIOIIUMU
XUMUYECKUMHU TOHSATUSIMU: BEIIECTBO, XWMHYECKUU 3Je-
MEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHasi U MOJie-
KYJISIpHask MaccChl, HOH, aJZIOTPOIHUS, U30TOMbI, XUMHUECKasI
CBfI3b, AJIEKTPOOTPULIATETLHOCTb, BaJE€HTHOCTb, CTENEHb
OKHUCJICHUS, MOJIb, MOJISIpHAsi Macca, MOJIIPHBIA 00bEM Tra-
3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISPHOTO M HEMO-
JIEKYJIIPHOTO CTPOEHUS, PACTBOPHI, SJIEKTPOJIUT U HEDJIEK-
TPOJIUT, DJIEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKUCJIECHUE U BOCCTAHOBJIICHUE, TETIOBOM
3¢ deKT peakinu, CKOPOCTb XUMUYECKOM peaKInu, KaTalus,
XMMHUYECKOE PaBHOBECHE, YIIEPOIHBIA CKeneT, (PyHKIHO-
HaJbHas FPYIINA, U30MEPHS, TOMOJIOTHUS

OcHOBHBIE 3aKOHbI XUMHH

@opMyJIMPOBAHUE 3aKOHOB COXPAHEHUSI MAcCChl BEIIECTB U
ITOCTOSTHCTBA COCTaBa BEIICCTB.

YcTraHOBKa NPUYMHHO-CIIEICTBEHHOW CBSI3U MEXKIY COAEP-
YKAHUEM ITHX 3aKOHOB U HAIMMMCAHUEM XUMHUYECKHUX (Hopmyn
Y ypaBHEHUH. YCTaHOBKA 3BOJIIOLIMOHHON CYIIHOCTH MEH-
JICJICEBCKON U COBPEMEHHOW (HOPMYIHPOBOK TMEpUOIHYE-
ckoro 3akoHa /[. . MenneneeBa. O0bsicHeHNE (HU3HUECKO-
ro CMBICJIa CHMBOJIUKH TIEPHOJAYECKON TaOIHIBI XUMHUYE-
ckux anemeHToB JI. . MenaeneeBa (HOMEpOB 3JIEMEHTA,
nepuojia, TPyNIbl) U YCTAHOBKAa MPUYMHHO-CIIEICTBEHHOU
CBSI3M MEXIY CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSMH M3-
MEHEHHsI CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX HWMH Be-
LIECTB B IIEPUOJIAX U FPyMIax.

XapakTepuCTHKa 3JIEMEHTOB MAaJIbIX U OOJBIINX MEPUOJIOB
no wux nojgoxeHnutro B Ilepuognueckoin cucreme /.
N.Menneneena

OcHoBHbIE TCOPUHN XUMHHU

YcTaHoBKa 3aBHCUMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT
CTPOCHHS aTOMOB OOpa3yIOIUX WX XUMHYECKHUX DJIEMECH-
TOB. XapaKTEPUCTUKA BAXKHEUIIIUX TUIIOB XUMHUYECKUX CBS-
3¢l 1 OTHOCUTEIILHOCTH 3TOM THUIIOJIOTHH.

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

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

DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKO-
0 CTPOEHHUS OPraHUYECKUX COCIMHEHUN U XAPAKTEPUCTUKA
B CBETE ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OpPraHMH-




YEeCKHUX COCAUHECHUM

BakHeiinine BemecrBa Mo
MaTepHAaJIbI

XapakTepHuCcTHKa COCTaBa, CTPOEHUsI, CBOMCTB, MOJyUYEHUS U
npuMeHeHus BakHeWmux MertamioB (A u II A rpynm,
ANIOMUHUS, Kelle3a, a B €CTeCTBEHHO-HAYYHOM Npoduie U
HEKOTOPBIX d-371EMEHTOB) U UX COETMHEHUN.
XapakTepHuCcTHKa COCTaBa, CTPOCHUS, CBOMCTB, MOTYyUYEHUS U
npuMeHenus Baxuenmux Hemeramwios (VIII A, VIIA, VIA
rpynm, a Takxke azota u (ocdopa, yriepona U KpemHHUS,
BOJIOPOJIa) M MX COEAMHEHHH. XapakTepucTHKa COCTaBa,
CTPOEHHSI, CBOMCTB, MOJIYYEHUSI U IPUMEHEHUS BaXKHEHIITNX
KJIACCOB YTJIEBOJAOPOJOB (AJKAHOB, IUKIIOAJIKAHOB, aJKe-
HOB, aJKWHOB, apEHOB) U UX HamOoJee 3HAaUUMbIX B HapOJ-
HOXO3MCTBEHHOM IUJIAHE MPEICTABUTENCH.

AHaNOruyHas XapaKTEepPUCTUKA BaKHEHIIUX Mpe/ICTaBUTE-
Jeil Apyrux KJIacCoB OPraHUYECKUX COEIMHEHUI: METaHOJa
U DTaHOJA, CIOXKHBIX 3(QHUPOB, KUPOB, MbUI, aJbJAECTUIOB
(popmanbieruioB M areTanbaernia), KETOHOB (aleToHa),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIOTHI, JIJIsi €CTECTBEH-
HO-HAy4YHOTO Npouis MNpeacTaBUTENeH IPyrux KiaccoB
KHCJIOT), MOHOCAaXapuJo0B (TJIOKO3bI), AHCaXapuaoB (caxa-
pO3bI), MoiMcaxapusioB (Kpaxmajaa U IEJUII0JIO3bI), aHUIIHU-
Ha, aMUHOKHUCJIOT, OEJIKOB, UCKYCCTBEHHBIX WM CHHTETHYE-
CKHX BOJIOKOH, Kay4yKOB, TJIACTMAcC

XuMHYecKHili fA3LIK U CHM-
BOJIMKA

Hcnonp3oBanue B yueOHOM U mpodeccnoHaTbHON AeATeNb-
HOCTU XUMHUYECKHX TEPMUHOB U CUMBOJIMKH.

Ha3BaHue M3y4yeHHbIX BELIECTB [0 TPUBHAIBHOM MIIM MEX-
JYHapOJIHOM HOMEHKJIAType U OTpaKEHHE COCTaBa ATHX CO-
€IMHEHUH C MOMOIIBI0 XUMUYECKHUX (HOPMYII.

OTtpaxeHHe XMMHYECKUX IPOLECCOB C MOMOIIbIO ypaBHE-
HUW XMMUYECKHUX PEAKIUI

XuMHYeCKHe peaKkuuu

OOBbsiCHEHHE CYHUIHOCTH XMMHUYeCKUX mpoueccoB. Knaccu-
dbuKanus XMMHUYECKUX PEaKIUi N0 pa3IMuyHbIM PU3HAKAM:
YHCIy U COCTaBy MPOAYKTOB M PEareéHTOB, TEIIOBOMY 3(-
dekry, HampaBieHHIO, (a3e, HATUYHMIO KaTaiu3aTopa, W3-
MEHEHUIO CTENEeHEeH OKHUCIICHUS 3JIEMEHTOB, 00pa3yrolux
BEILIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO W PA3IMYHOTO B THIIOJIOTHU
peaKuuii 111 HEOPraHMYECKOW U OPraHUYECKOM XUMHH.
Knaccudunukanus BemecTB U MpOLECCOB ¢ TOYKU 3PEHHUS
OKHucIeHus-BoccTaHoBIeHUsl. CocTaBlieHHe YpaBHEHUU pe-
aKIUi ¢ MOMOIIBIO METO/Ia IIEKTPOHHOTO OanaHca.
OObsiCHEHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKInu
U TIOJOKEHUS XUMHUYECKOTO PaBHOBECHS OT pPa3jIMYHBIX
¢dakTopoB

XuMHYECKHH IKCIIEPUMEHT

BrinosHeHNEe XMMUYECKOTO 3KCIIEPUMEHTA B IIOJTHOM COOT-
BETCTBUU C MPaBUJIaMU O€301aCHOCTH.

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




Xumuyeckass uHGopmManus

[TpoBeneHne camMOCTOATENBHOIO MOMCKA XUMUYECKON HH-
dopMalMM C UCHOJb30BAHMEM PA3JIUYHBIX HMCTOYHUKOB
(Hay4HO-TIOMYJISIPHBIX HM3/JaHUN, KOMIBIOTEPHBIX 0a3 maH-
HBIX, pecypcoB MHTepHera). Mcnonb30BaHue KOMIBIOTEP-
HBIX TEXHOJIOTHH 171 00pabOTKM M meperadyr XUMUYECKOH
WH(OpPMAIMHY U €€ MTPEICTABICHUS B PA3IUYHBIX (popMax

Pacuernl mo XMMHYECKHM
(popmyiam u ypaBHeHUSIM

YcraHoBKa 3aBUCHUMOCTH MEXYy Kau€CTBEHHOW M KOJIMYE-
CTBEHHOM CTOPOHAMHU XMMHYECKUX 0OBEKTOB U MPOLIECCOB.
Pemenue pacueTHbIX 3aa4 Mo XUMHUYECKUM (popmyiaM u
YpPaBHEHUSIM

IIpopunsnoe u mnpodec-
CHOHAJIBHO 3HA4YHMOE CO-
AepKaHne

OOBbsicHEHNEe XUMUYECKUX SIBJICHUN, IPOUCXOAIINX B MIPU-
poJe, ObITY U Ha MPOU3BOJICTBE.

OnpeneneHue BO3MOYKHOCTEM MPOTEKaHUSI XUMUYECKUX
NPEBPALLEHUN B PA3IMYHBIX YCIOBUSX.

CoOmrofieHne MpaBUil SKOJIOTHMYECKH I'PaMOTHOIO IOBEJE-
HUS B OKPYXKaIOILLEH cpene.

OueHka BIUSHUSA XMMUYECKOTO 3arpsA3HEHUS] OKpYXKaroulei
Cpellbl Ha OPraHU3M YeJIOBeKa U IPYTUe )KUBbIE OPraHU3MBI.
Cobmronenue npaBuil 0€30MacHOro0 OOpALEHHUsS ¢ TOPIOYH-
MH ¥ TOKCHYHBIMU BEIIECTBAMH, JTAOOPATOPHBIM 000PY/I0-
BaHueM. [loaroroBka pacTBOpOB 3a1aHHON KOHLEHTPALIMH B
OBITY ¥ Ha IPOU3BO/ICTBE.

Kputnueckast omeHKa TOCTOBEPHOCTH XMMHUYECKOH HH)OP-
Maluy, MOCTYNAaroed U3 pa3HbIX HCTOYHUKOB




5. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IUCHUITJINHBI

5.1 TpeGoBaHusI K MUHUMAJIbHOMY MaTEPUATbHO-TEXHUYECKOMY O0ecTeYeHH 10
Peanuzarust mporpamMmbl TUCIUTIIMHEI OCyIIeCTBIsieTcs: B JlabopaTopun XumMuun

O6opynoBanue yueOHoro kabunera Jlaboparopust XuMuu
MoCaJ04YHBIC MCCTA 110 KOJIMYCCTBY 06yqa10u11/1x051;
pabouee MecTo IpernoiaBaTes;

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. Tynukun E.W. Xumus B 2 4. Yacts 1. OOmas u HeopraHudeckas XUMHS: YICOHUK
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.

HuTepHer — pecypcebl
www.pvg.mk.ru(omummnuana «I[Tokopu BopoObeBBI TOPBI»).
www.hemi.wallst.ru(O6pa3oBaTenbHbIN CAUT ISl IKOJIBHUKOB «XUMUS»).
www.alhimikov.net(O0pa3oBaTenbHbIi CAUT TSI KOJTHLHUKOB).
www.chem.msu.su(2nekTpoHHass OMOTUOTEKA 10 XUMUH ).
www.enauki.ru(MHTepHeT-u3qaHue i yuuteneid « ECTeCTBEeHHbIE HayKuy).
www.september.ru(meToauueckas razeta «llepBoe ceHTIOp»).
www.hvsh.ru(ypHan «XuMus B ILIKOJIEY).
www.hij.ru(kypHan «XuMUs U KU3HBY).
www.chemistry-chemists.com(35eKTpOHHBIN KypHAT « XUMUKU U XUMUS)

5.3. PekoMeHAaluM MO peaju3alMi JUCHUNIMHBI JJsi HHBAJIU/IOB U JHMI ¢ OrPaAHUYEH-
HBIMH BO3MOKHOCTSIMHU 3/10POBbSI

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJIOBH peaTu3aluy JUCIUIITHHbI
Jis 0Oydaronuxcsau3 yuciaa UHBAIUAOB U JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbsI Ha
OCHOBAHMU TMHCHMEHHOTO 3asBJICHUS 00YYaroLIerocs MUCHUIUIMHA (MPO(pECCHOHATBHBIA MOIYIIb)
peanu3yercsi ¢ yueToM 0COOEHHOCTEH NCUXO()U3NMUECKOro pa3BUTHS, MHIUBUAYAIbHBIX BO3MOXKHO-



CTeW U COCTOSIHMA 3/I0pOBbsl (Jajiee - MHIAMBHIYAJIbHBIX OCOOCHHOCTEN); o0ecreunBaeTcsi co0IIo-
JIEHUE CIEIYIOMNX 00IuX TpeOOBaHMI: UCTIOIb30BAaHUE CHEIHAIBHBIX TEXHUYECKUX CPEACTB 00Y-
YEeHUS KOJUIEKTUBHOTO M MHIUBUIYaJIHHOTO MOJIb30BAaHUS, MPEAOCTABICHUE YCIYT acCHUCTEHTa (I10-
MOIITHMKA), OKa3bIBAIOIIETO TAKOMY OOYyUalomeMycss HEOOXOAUMYI0 TEXHHUECKYI0 TTOMOIIb, 00ec-
IIeUeHHe JI0CTyNa B 3/1aHUS U MMOMEUICHHUS, I/Ie TPOXOJUT YUeOHBIH Mmpolece, pa3MellieHle Ha mop-
tane OCII HeoOXOUMBIX MaTepUAJIOB ISl TEOPETUUECKOMN MOATOTOBKH, JIJIsl TAOOPATOPHBIX padoT,
MaTepHaJioB Ul CaMOIIPOBEPKH 3HAHWN (KOMIETEHLUWI) U MOATOTOBKU K KOHTPOJIO 3HAHWUU MO
paszienaM TUCHHUILUIHHBI (MPOGECCHOHATBHOTO MOJYJsA),  JAPYTHE YCIOBHs, 0€3 KOTOPHIX HEBO3-
MOYKHO WJIM 3aTPyIHEHO 00y4YeHHE N0 AUCHUIUINHE (IPOPECCHOHATHLHOMY MOJYJIIO).

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 0OYYAIOIMUMUCS, HE UMEIOIIUMU OTPAaHUYCHHBIX BO3MOKHOCTEH
3JIOPOBBSI, €CITH 3TO HE CO3JAeT TPYTHOCTEH Ui 00yJaroIIUXCsl; MPUCYTCTBUE B ayTUTOPHH ACCH-
CTEHTa (aCCUCTEHTOB), OKA3hIBAIOIIETO(HMX) 00YyJaOIIUMCs HEOOXOIUMYIO TEXHIHYECKYIO IIOMOIIb C
Y4ETOM UX WHIMBHYaJbHBIX OCOOCHHOCTEH Ha OCHOBAaHUH MMMCHMEHHOTO 3asBJICHHUS; MTOJIb30BaHHE
HEOOXOUMBIMUA OOYYAIOIIUMCS TEXHHYECKHUMH CPEJCTBAMH C YYETOM HMX HHAWBHIYAIbHBIX OCO-
OeHHOCTEH.

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/LKUTEIbHOCTH NMPOXOKIEHUS] 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-
HOBJIEHHOM MPOJOIKUTEIFHOCTH YBEIUYMBACTCA MO MUCHMEHHOMY 3asBJICHHIO 00YyYaroIlerocs ¢
OrpaHUYCHHBIMHU BO3MOXKHOCTSAMU 3O0POBbiA; MNPOAOJLKUTCIBHOCTL 3JK3aMCHA, HNPOBOAUMOIO B
nuchbMeHHOU (hopMe yBennyuBaeTcsi He MeHee yeM Ha 0,5 yaca; 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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