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Ono6peHa MUKIOBOW KOMUCCHEH
€CTECTBEHHBIX JUCIUTUIHH
ITporoxon Ne 1 ot 31.08 2023 r.

IIpeacenarenb HUKJIOBOH KOMHCCHH
Yepusasckas O.B.

ABTOp:

Kouerkosa H.B. - [OpenojaaBaTesb

CocraBneHa B COOTBETCTBUHU C TpeOOBaHUIMU: (e-

JIepAIBHOTO TOCYJapCTBEHHOIO 00pa3oBaTeIbHO-
ro CTaHJapTa cpeaHero (MOITHOTrO0) obmero odopa-
3oBanus (IIpuka3 MunoOpuayku Poccun Ne 413
ot 17.05.2012 r. (¢ u3MeHeHusIMn)); mucbMoM Jle-
MapTaMeHTa TOCYIapCTBEHHOW IMOJUTUKU U B
chepe moaroToBku padounx kaapos u IO Mu-
HOOpHayku P® ot 17.03.2015 1. Ne06-259 «Peko-
MEHJAIMSIMHI [0 OpraHU3alui IOJy4YeHUs Cpel-
Hero o0mero o0pa3oBaHus B Mpezenax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPaMM CpeIHero mpodec-
CHOHAJILHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHus ¢ ydyeToM TpeOoBaHUU de-
JepajJbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaH/IapTOB, U MOJy4aeMoH mpodeccun uiam cre-
UAITBHOCTH CpPeHEro mpodeCcCHOHaIBLHOTO 00pa-
30BaHUS»; MPUMEPHON MPOrpaMMbl XUMHUS

3am. 1upexTopa no yuyeOHoi padore
Ky3bmun A.1O.

OI'BOY BO «AI'TY» OCII «Bomro-

Penen3enTsoi:

Ilepesep3a H.B. -

Bunorpagosa H.B. -

Kacnuiickuii MOpCKO# pbIOOIPOMBIIITIEHHBIH Komutepxk» OI'BOY
BO «AI'TY»

npenogasarenb  ®I'bOY BO  «AI'TY» OCII  «Bouro-
Kacnuiickuii MOpckoi ppIOOTIpOMBITIUICHHBIN KOJiemk» OI'BOY
BO «AI'TY»

npenonasaresb KacnmuiicKoro MHCTHTyTa MOPCKOIO M PEYHOIO
TpaHcnopta uM. reH-aam. @.M.Anpakcuna



1. IOACHUTEJIbBHAS 3AIIUCKA

PabGouas mporpamma y4eOHOW MUCHUIUIMHBI «XUMUS» TMpeIHa3HAYeHa Uil U3y4CHUSs
XUMUU B MPOo(EeCCHOHAIBHBIX 00pa30BaTeNIbHBIX OpPraHU3allUsIX, pean3yrnmx o0pa3oBa-
TEIBHYIO MPOTpaMMy CpeIHEero oOmiero o0pa3oBaHUsl B IpelaeiaX OCBOCHUS MPOTPaMMBbl
noaroToBku crneruanuctoB cpeanero 38eHaCIlIO (IITICC3 CITO) na 6a3e ocHOBHOTO 00111€e-
ro 00pa3oBaHus MPHU MOJATOTOBKE CIEIUATUCTOB CPEAHETO 3BEHA.

Pabouyas mporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero ooOiero o6-
pa3zoBaHus, MPEAbSIBISIEMBIX K CTPYKTYpPE, COJIEPKaHUIO U PE3YNIbTaTaM OCBOCHHUS y4eOHOU
JTUCUUIUTAHBI «XUMUS», B COOTBETCTBUU ¢ PexomMeHIanusaMu no opraHu3aiuy NoJaydeHus
cpeaHero oo1ero oopa3zoBaHus B IMpejeiaX OCBOCHHsI 00pa30BaTEeNIbHBIX MPOTPAMM CpPEe-
Hero npodeccruoHanbHOro0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus ¢ y4eTOM
TpeOoBaHui (enepanbHBIX TOCYAaPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB M TOJydae-
MO TIpOo(eCCUU WM CHEIUATBHOCTH CPETHEro MPodEeCCUOHATLHOTO 00pa3oBaHus (IIMChMO
JlemapraMeHTa rocy1apCTBEHHOM MOIUTUKH B chepe MoAroToBKku padounx kaapos u AI1O
Muno6paayku Poccum ot 17.03.2015 Ne 06-259).

Coneprxkanue nporpaMmMbl «XUMUS» HAIIPaBICHO HA TOCTHIKEHUE CICTYIONUX LeJIe:
dbopmupoBaHue y 00y4aromuxcs YMEHHs OLIEHUBATh 3HAYUMOCTh XUMUUECKOTO 3HAHUS JIJIs
KQXKJIOTO YEJIOBEKA;
dbopMupoBaHue y 00y4aronuxcs IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XMUMHH B
CO3/IJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MUPA; YMEHUS OOBSICHATh O0BEK-
ThI U TIPOLIECCHI OKPYKAIOMIEH NEHCTBUTEIBHOCTH: IPUPOJHON, COUAIBHOM, KYJIBTYPHOM,
TEXHUUYECKOW CPEeJIbl, — HMCIONB3YS AJISl ’TOT0 XUMUYECKUE 3HAHUS;
pa3BuTHE y OOyYarolMXCsi YMEHUH pa3inyath (akThl U OLICHKH, CPAaBHUBATH OIICHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIICHOK M CBS3b KPUTEPHUEB C OMPEICICHHON CH-
CTEMOI LIEHHOCTeH, (PopMyTupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;
nproOpeTeHrne 00yJarOIIMMUCS OIbITa Pa3HOOOPa3HOU e TENHHOCTH, TO3HAHUS U CaMOIIO-
3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOIIUX YHUBEPCATBLHOE 3HAUYCHHE IS PAa3JTMYHBIX BHUJIOB
NESITENHHOCTH (HABBIKOB PEIICHUS TIPOOIJieM, IPUHSATHUS PEIICHH, TTOMCKA, aHaTu3a 1 o0pa-
00Tku MHGOpPMaIIMK, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYIHUYECTBA,
6e30macHOT0 00palleHUs ¢ BEIIECTBAMU B MOBCEHEBHOM KU3HN).

1.1 OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCHUTIIUHBI
«XUMMUS»

XUMHUS — 3TO HayKa O BEIIECTBaX, UX COCTABE U CTPOCHHUH, CBOMCTBAX W MPEBPAICHH-
X, 3HAYEHUN XMMHYECKHX BEIEeCTB, MATEPUAIOB M MPOIIECCOB B MPAKTUUYECKOM AesITelNb-
HOCTHU YeJIOBEKA.

Conepxanue o011e00pa3oBaTEIbHON yU4eOHON NUCIUIUIMHBI «XHUMHUS» HAMpaBICHO Ha
YCBOEHHE 00y4YaIOIMMHUCA OCHOBHBIX MOHSTUH, 3aKOHOB U TEOPHUM XUMUU; OBIAJCHUE yMe-
HUSIMU HaOTIOJaTh XUMHUYECKHE SBJICHHUS, IPOBOAUTh XUMHUECKHUA IKCIIEPUMEHT, TIPOU3BO-
JUTh PAacueThl HA OCHOBE XUMHUUYECKHUX (DOPMYIT BEIIECTB M YPaBHEHUN XMMHYECKHX peak-
AN.

B nporiecce nzyueHust Xumun y 00y4aromuxcs pa3BUBAIOTCS TO3HABATEILHBIE HHTEPECHI
Y MUHTEJUICKTYaJbHBIE CIIOCOOHOCTH, MMOTPEOHOCTH B CAMOCTOSITEIIBHOM MPUOOpETEHUs 3HA-
HUU 110 XUMUHU B COOTBETCTBUHU C BO3HUKAIOIIMMHU KM3HEHHBIMH TIPOOJIeMaMU, BOCTIUTHIBA-
eTcsi OepekHOE OTHOIICHUS K MPHUPOJE, TOHUMaHUE 3J0POBOTO 00pa3a »HU3HU, HEOOXOIH-
MOCTH TPEAYIPEXKICHUS SBICHUN, HAHOCSIIUX BPEJl 3JI0POBBIO U OKpYyXkaromien cpeae. OHu



OCBAMBAIOT TPHUEMBI TPAMOTHOTO, O€30MaCHOTO HCIIOJIb30BAHUS XUMUYECKUX BEIIECTB U
MaTEepUaIOB, IPUMEHSAEMbIX B OBITY, CEJIbLCKOM XO035HUCTBE U Ha MPOU3BOJICTBE.

B mporiecce n3ydeHus: XUMUU TEOPETHUECKHUE CBEACHUS JOTIOTHIIOTCS JTEMOHCTpAIIUSI-
MU, JJA0OPATOPHBIMHU OTIBITAMU U MPAKTUICCKUMU 3aHATHAMHU. 3HAYUTEIBHOE MECTO OTBO-
JTUTCSI XUMUYECKOMY dKcrepuMeHTy. OH OTKpbIBae€T BO3MOKHOCTH (POpMUPOBATh y o0y4a-
IOIUXCS CTeNMANIbHBIE TMPEeIMETHbIE YMEHUsS: paboTaTh C BEIIECTBAMH, BBIMOIHATH MPO-
CTBhIC XMMHYECKHE OMBITHI, YIYUTh 0€30MTaCHOMY U DKOJIOTHYECKH IPAMOTHOMY OOpaICHHUIO
C BelIecTBaMH, MaTepUaIaMH U MpolieccaMu B OBITY M Ha MPOU3BOJICTBE.

TeopeTnueckue 3aHATHS IPOBOJATCS B BUAE Oece/Ibl, IEJT0BON UTPHI, pEICHUS CUTYallH-
OHHBIX 33/1a4.

JIabopaTopHO-TIPAKTUIECKUE 3aHSATHS MPOBOJSATCS B BHJIE MOCTAHOBKH 3KCIICPUMEHTA,
MOJITBEPIKICHUS TEOPETUUECKUX OCHOB, BBITIOJIHEHUIO XUMUYECKUX MPEBpAIIEHUI MO pac-
MO3HABAHUIO BAXKHEUIITNX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB.

B paboueii mporpamMme JUCITUIUIMHEI IPEAYCMOTPEHA BHEAYIUTOPHAS CAMOCTOSITEIIbHAS
pabora oOyuaromuxcsi U ykazaHa e€ TeMaTuka. B 4acTHOCTH, MPUMEHSIOTCS Takue BUIbI
CaMOCTOSTEIBHON PabOThI O0yUaIOIINXCs, KaK Hammucanue pedepaToB, COCTABICHHUE TECTOB,
BBITIOJTHEHUE YIPAXXHEHUH, U3TOTOBJICHUE MOJIEIICH BEIIECTB, COCTABICHUE CPABHUTEIBHBIX
1 0000Ar0IUX Ta0IHIL.

MexauCIUIIITHHAPHBIE CBSI3U MPOCIIEKUBAIOTCS C JUCIUIUIMHAMU buonorus, Jkojorus,
Ucropus, Maremaruka, JIuteparypa, @usuka.

1.2 MECTO YYEBHOH JUCHUITJIMHBI B YYEBHOM I1JIAHE
VYyebnas aucuurinHa «XUMHUsS» BXOAHUT B 00Ie00pa30BaTEIbHYIO MOATOTOBKY Kak
npouibHas JUCIUIIINHA.
[TocnenoBaTeIbHOCTh U3YUEHHS TEM MPOTPAMMBI PACKPBHIBAECTCS B TEMATHYECKOM IIJIaHE.
[To xaxxmoil yueOHOW Teme MPUBOIATCS 000OMEHHBIC TPeOOBAHUS K JTUYHOCTHBIM, METa-
MPEAMETHBIM U MIPEIMETHBIM PE3yJIbTaTaM.

1.3 PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIUIIJIMHBI

OcBoeHue cojaepkaHusi y4eOHOW AUCIUIUIMHBI «XUMHUS», 00ECIeUnBaeT JOCTHKCHUE
00yYaIoIUMHCS CIEAYIOMNX Pe3yabTATOB:

o JIUYHOCHHBIX 6 OOYUECHUU'
YyBCTBO T'OPJOCTH M YBAXXEHHUSI K UCTOPUU U JOCTHMIKECHHSAM OTEYECTBEHHOW XUMMYECKOU
HayKH; XUMUYECKH TPAMOTHOE MOBEJACHUE B MPOPECCUOHATBHON NEATeTbHOCTU U B OBITY
pu 0OpaleHNH ¢ XUMUYECKUMU BEIIECTBAMU, MaTeprajJaMu U MPOIeCCaMH;
TOTOBHOCTh K MPOJOJDKEHUI0 00pa30BaHUsl W TOBBINICHUS KBATM(PUKAIUKA B H30paHHOU
MpOPECCUOHATBHON NESITEIPHOCTY U OOBEKTUBHOE OCO3HAHHUE POJU XMUMHUYECKUX KOMIIE-
TCHIIUH B TOM;
YMEHHUE HCHOJIb30BaTh JIOCTHKECHUS COBPEMEHHOM XMMHYECKOW HAYKHM W XHUMHUYECKUX
TEXHOJIOTUH NJIsi TIOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJbHOTO PA3BUTHs B BBIOPAHHOUN
poQeCCHOHATBHOU eI TEIHbHOCTH;

* JIMYHOCHMHBIX RPU 60CNUMAHUU
JIP.10 3aboTsmuiicss 0 3almTe OKpYKaloLEe cpebl, COOCTBEHHON U 4yXOi 0€3011acHOCTH, B TOM
qucie muppoBO.
JIP.11 IIposBasiromuii yBa)keHUE K 3CTETHUECKUM LIEHHOCTSIM, 00JIalaloIfii OCHOBAaMH 3CTETHYE-
CKOH KYJBTYPBHI.
JIP.12 IlpuHuMaromuii ceMeliHble [IEHHOCTH, TOTOBBIM K CO3/IaHUI0 CEMbHM M BOCIIMTAHUIO JI€TEH;
JEMOHCTPHUPYIOIINI HETPHUIATHE HACUIHSA B CEMbE, YX0Ja OT POIUTEILCKON OTBETCTBEHHOCTH, OT-
Ka3a OT OTHOILLIEHUH CO CBOMMHU JIETbMH U UX (PMHAHCOBOT'O COAEPIKAHUSI.



s Memanpeomemmuulx:
HCIIOJIb30BAHNE PA3JIMYHBIX BUIOB MIO3HABATEIBHONW JEATEIbHOCTH U OCHOBHBIX MHTEJIEK-
TyaJIbHbIX onepauuii (IOCTaHOBKU 3aJauM, (POPMYIMPOBAHUS THIIOTE3, aHAIN3a U CUHTE3A,
cpaBHEHHUsI, 0000IICHUs, CUCTEMATU3allH, BBISABICHUS MPUUYUHHO-CICACTBEHHBIX CBSI3EH,
MOKCKa aHaJIOroB, (POPMYyTUPOBaHUS BBIBOJOB) ISl PEILIEHUs MMOCTaBICHHOW 3a/layM, MpHU-
MEHEHUE OCHOBHBIX METOJIOB IMO3HaHUs (HAOJIO/IEHUs, HAYYHOTO PKCIEPUMEHTA) AJIs U3Y-
YEHUs PA3JIMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOJIMMOCTh CTAJIKUBATHCS B MpodecCuoHaIbHOM cdepe;
UCIIOJIb30BAHNUE PA3IMYHBIX MCTOYHUKOB JUJISl MOJIYYEHUS] XUMUYECKON MH(MOpMAIH, yMe-
HUE OLIEHUTb €€ JOCTOBEPHOCTh JJIsl JOCTUKEHHUS XOPOIIMX PE3ylbTaTOB B Ipodeccruo-
HaJILHOU cdepe;
* npeOMemHubIX:
c(OpMHUPOBAHHOCTH MPEACTABICHUNH O MECTE€ XMMHUU B COBPEMEHHON HAay4YHOW KapTHUHE
MUpa; IOHUMaHUEe POJIU XUMHUU B (POPMUPOBAHUH KPYTro3opa U (PYHKITMOHATLHOW IpamMoT-
HOCTH 4Y€JIOBEKa JJIsl pELICHUs MPAKTUUECKUX 3a/1a4;
BJIQJICHUE OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMU MOHATUSIMH, TEOPUSIMHU, 3aKOHAMU U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOW;
BJIQJICHUE OCHOBHBIMU METOJaMU HAyYHOT'O MO3HAHMUSI, UCTIOIb3yeMbIMH B XUMUU: HAOII0-
JIEHUEM, OITMCaHNEeM, U3MEPEHHEM, IKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh, OOBSICHITH pe-
3yJbTAThl IPOBEJIEHHBIX OMBITOB U JI€JaTh BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSTh
METO/IbI TIO3HAHUS TP PEIICHUH MPAKTUISCKUX 3a]1a4;
c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIWYECTBEHHBIC OIEHKUA W MPOU3BOJUTH PACUETHI 11O
XUMHUYECKUM (OpMYJiaM U YPAaBHEHUSM;
BIIAJICHUE TIPAaBUJIAMU TEXHUKHU O€30MaCHOCTHU MPHU UCIOJIb30BAHUNA XUMUUYECKUX BEIIECTB;
c(hOopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIICHUIO K XMMHUYECKON HHGPOpMAIUU,
MOJIy4aeMOM U3 Pa3HbIX UCTOYHHKOB.
PaGouas mporpamma paccuntana Ha 110 gacoB, B ToM umciie 28 yacoB 1a0OpaTOpPHBIX pa-
00T ¥ 18 yacoB mpakTHUeCKUX 3aHATHI. B Xoxe M3ydeHus AUCHUIUIMHBI MPOrpaMMOi
PEeyCMOTPEHBI 4 KOHTPOJIbHBIE paOOTHI.
[TpomexyTouHOI (GopMOIl aTTecTanuu SIBISIETCSI DK3aMEH B KOHIIE B KOHIIE BTOPOTO Ce-
MecTpa.



2. TEMATUYECKHUU ILIAH

Makc. KoJ1-Bo ayauTopHBIX Camocrosn-
yuyeOHast 4acoB NP 04YHOM dopMme TeJbHAsA
HaumeHoBaHue pa3/iesioB U TeM HArpy3kKa o0yueHust padora
CTY/IEHTa, | BCEro Jaab. NpaKT. | CTyAeHTa,

qac. pao. 3aH. yac.
Beenenune 3 2 - - 1/1*
Pasnen 1. Opranuyeckasi XuMHUA 122 90 22 6 32
Tema 1.1. Ilpenver opraHudeckoi
xuMun. Teopust CTPOCHHS oOpraHuYe- 6 4 - - 2/1*
CKUX COCIMHEHUI
Tema 1.2. IlpenensHbie yriaeBogopo- 9 6 - 2 3
bl
Tema 1.3. DTUIEHOBBLIE U JUECHOBEIE 9 8 - - 1
YTIICBOIOPOIBI
Tema 1.4. AmeETHICHOBBIC YTIJIEBO- 9 6 2 - 3
JIOPO/JIBI
Tema 1.5. Apomaruueckue yrieBo- 6 4 2 - 2
JOPOJIbI
Tema 1.6. IlpupoaHble HCTOYHUKH 3 2 - - 1
YTJI€BOJJOPOJIOB
Tema 1.7. I'mapokcuiibHbIE COEqUHE- 19 14 4 - 5
HUS
Tema 1.8. Anpaeruanl 1 KETOHBI 8 6 2 - 2
Tema 1.9. KapOoHOBBIE KHUCIOTBI U 14 6 2 2 4
WX TIPOU3BOHBIC
KonTpoabHnas padora Ne 1 2 2 - - -
Tema 1.10. YruieBossr 8 6 2 - 2/2*
Tema 1.11. AMUHBI, aMUHOKHUCIIOTEHI, 23 18 6 2 5
OenKu
Tema 1.12. A3sorcoaepxaiue rere- 3 2 - - 1
pouUMKIMYECKUE coenuHeHus. Hykie-
WHOBBIC KHCIIOTBI
Tema 1.13. buosnoruyecku akTUBHbIE 4 4 2 - -
COCJIMHEHUS
Pasnen 2. O0mas M HeopraHude- 86 59 6 12 30
cKas XHMHUA
Tema 2.1. Xumus — Hayka o Belle- 2 1 - - 1
CTBax
KourtpoJsbHas padora Ne 2 1 1 - - =
Tema 2.2. Ctpoenue atoma 3 2 - - 1
Tema 2.3. Ilepuoauueckuid 3aKOH U
[leproauueckas cucteMa XUMHYECKUX 6 4 - 2 2
anemenToB 1. 1. Menneneena




Tema 2.4. CTpoeHue BelecTra 3 2 - - 1
Tema 2.5. [Tonumepsl 3 2 - - 1
Tema 2.6. JlucriepcHble CUCTEMBI 3 2 - - 1
Tema 2.7. XuMuueckue peaxkiu 11 7 2 - 3
KountpoJsbHas padora Ne 3 1 1 - - -
Tema 2.8. PacTBOpBI 18 12 - 4 6
Tema 2.9. OKHuCIUTENBHO-

BOCCTaHOBHTEJIbHBIE peak- 6 4 - 2 2
IUU. DJICKTPOXUMUIECCKUE TIPOIECCHI

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

Tema 2.11. OcHOBHBIE KJIaCChI HEOP-

TaHUYECKUX W OPTraHUYECKHX COeIH- 9 6 2 - 3
HEHUM

Tema 2.12. XuMHus DJIEMEHTOB 9 7 - 4 2
KourpoJsbHas padora Ne 4 1 1 - - -
Tema 2.13. XuMusg B XHU3HU 0OIIe- 3 2 - - 1
CTBa

KouncyabTanum 12

MaxkcumaJjibHasi Harpy3ka 234 156 28 18 66




3. COJAEPXAHHUE YUYEBHOM JUCHUITJINHBbI
BBenenune

Hayunbie MeTOapl MO3HAHUS BEHIECTB M XMMHUUYECKUX sBJICHUI. Ponb skcriepuMeHTta u
TEOpUU B XUMHUHU. 3HaueHue XuMHuM npu ocBoeHun npodeccuit CIIO u cnenumanbHOCTEN
CIIO ectecTBeHHO-HAYYHOTO MPOQUIIS MPOPECCHOHATHLHOTO 00pa30BaHUsI.
Camocmoamenvnasn paboma
Hanucanue 3cce «3Hauenue Xumuy 8 moeti npogeccuuy, UHOUBUOYALIbHBIL NPOEKM.

Pa3nea 1. Opranuyeckasi XuMus

Tema 1.1. Ilpeomem opzanuueckou xumuu. Teopua cmpoenus opzaHuuecKux coeouHe-
Huu.

IIpeamer opranuveckoii xumuu. [ToHsTre 006 opraHMUYEeCKOM BELIECTBE U OpraHUYe-
ckoii xumuu. KpaTkuii odepk MCTOpHM pa3BUTHUsI OpPraHUYECKOW XMMHUHU. Butanusm u ero
kpyuieHue. OCOOEHHOCTH CTPOCHHsI OpraHudeckux coenuHeHuid. KpyroBopor yriepona B
pUpOJIE.

Teopust crpoennst oprannyeckux coenunenuii A. M. byrieposa. [Ipennocsuiku co-
31aHusl Teopun cTpoeHusl. OCHOBHBIE MONOXKEHHS Teopun cTtpoenuss A.M.byrnepoBa. Xu-
MHUYECKOE CTPOEHHUE U CBOMCTBA oprannyeckux BeuiecTB. [lonstue 06 nzomepuu. CriocoOb
O0TOOpa)keHUsi CTPOCHUsI MoJieKybl (popmynsl, Moaenn). 3HadeHue teopun A. M. bytie-
pOBa AJis pa3BUTUSA OPTAHUYECKON XUMUHU U XUMUYECKUX TPOTHO30B.

Crtpoenue aToma yriaepoja. DIeKTpoHHOe 00J1ako ¥ OpOUTallb, B- U P-OpOUTAIH. DIIEK-
TPOHHBIE U 3JIEKTPOHHO-Tpaduyueckue GopMyIbl aToMa yrjiepoja B OCHOBHOM M BO30YX-
JIEHHOM COCTOsIHUAX. KoBaneHTHas XMMHUYecKas CBS3b M €€ KiacCHU(UKalus Mo crnocoly
nepexpeiBanus opouraneii (O- u n-cBs3u). [loHATHE THOpHAM3AIIMK. Pa3IHYHbIE THITBI TH-
Opuauzanuu U (Gopma aTOMHBIX OpOWTaNel, B3aMMHOE OTTAJIKWBAHHE THOPUIHBIX OpOU-
Tajgel U UX pacroio’KEHHE B MPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM 3Hepruu. I'eo-
METpUsI MOJIEKYJI BEIIECTB, 0OOpPa30BaHHBIX aTOMaMU YIIepoja B Pa3IMYHBIX COCTOSHUSX
ruOpuan3aIuu.

Kaaccupukanusa opranmyeckux coeamHeHuii. Krnaccudukanus opraHu4eckux Be-
IIECTB B 3aBUCUMOCTH OT CTPOEHUs yriepoaHoi nenu. [lonsTue GyHKINOHATBHOMN TPYIIIIHI.
Knaccudukarnus opraHnuecKkux BEMIECTB 1O TUTY (DYHKIIMOHATBHOU TPYIITIHI.

OCHOBBI HOMEHKJIATYPbI OPraHUYecKUX BellecTB. TpuBuanbHble Ha3BaHud. Paiuo-
HallbHasi HOMEHKJIaTypa Kak npeamectBeHHUnia HoMeHknaTtypsl [UPAC. Homenknatypa
IUPAC: npunnunbsl 00pa3oBaHus Ha3BaHWM, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, WX
o0o3HayeHme B npedukcax u cypdukcax Ha3BaHUN OPraHUYECKUX BEIIECTB.

Tunel XUMHYECKHUX CBsi3ell B OPraHMYeCKUX COeJMHEHUAX U CIOCOo0bI UX pa3pbiBa.
Knaccudukanms KoBaJeHTHBIX CBS3€H IO AJIEKTPOOTPULATEIBHOCTU CBSI3AHHBIX aTOMOB,
croco0y mepeKkphIBaHusI opOUTaneil, KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBs3b IPUPOJIBI
XUMHUYECKOW CBSI3M C THIIOM KPUCTAJUIMYECKOW PEIIeTKH BEIIeCTBA M €ro (pu3myecKumMu
cBoMcTBamMu. Pa3pblB XMMHYECKON CBSI3M Kak Ipoliecc, oOpaTHBIM ee oOpa3oBanuwo. ['o-
MOJIMTUYECKUN U TETEPOTUTHUECKHUIA Pa3phIBbI CBSA3EH, UX COMOCTABICHHE C OOMEHHBIM U
JIOHOPHO-aKILIEITOPHBIM MEXaHU3MaMHu MX 0Opa3oBaHusd. [loHsiTHEe CBOOOAHOrO pajgukana,
HYKJIEO(UIBHON U 31eKTPOYUIBLHON YaCTHUIBI.

Knaccupukanus peakumii B opranudeckoid xumuu. [ToHsTHE O THITAX U MEXaHU3MaX
peakiuii B oprannueckoit xumun. Cyoctpat u pearent. Knaccudukamms peakiuit mo nzme-



HEHUIO B CTPYKTYpeE cyOcTpara (MprucoeIMHEeHHE, OTIIEIUICHHE, 3aMEIIeHNEe, N30MEPHU3aIls)
U TUIy peareHTta (pagukaibHble, HyKJIeo(puIbHbIE, NIeKTpopuiIbHbIe). Peakiuu nmpucoenu-
HeHus (A,, Ag), smumuaupoBanus (E), 3amemenus *, Sy, Sg), n3omepusanuu. PasHoBHI-
HOCTH peaKIuil KaXJ0ro TUIA: TUAPUPOBAHUE U JETUIPUPOBAHUE, TaJJOTEHUPOBAHUE U JIE-
raJIOreHUPOBaHUE, TUApaTals U Jeruaparaims, Tuapo- raJoreHUPOBaHUE U IETUIPOrajio-
TeHUpPOBAHUE, MOJMMEpU3als M MOJUKOHJEHcaIus, mneperpynnupoBka. OcoOEHHOCTH
OKHCITUTEIBbHO-BOCCTAHOBUTEILHBIX PEAKIIUN B OPraHMYECKON XUMHUH.

CoBpeMeHHBbIE MPEICTABJICHUS 0 XUMHYECKOM CTPOEHHN OPraHMYeCKHUX BellecTB.
OcHOBHbBIE HalpaBlieHHsI pa3BUTUs Teopuu crpoeHuss A.M.byrnepoBa. M3omepus opra-
HUYECKHUX BELIECTB U €€ BUAbl. CTPYKTypHasi U30MEPHUsl: MEKKIACCOBasi, YIIEPOJHOTO CKe-
JeTa, MOJIOKEHHSI KpaTHOM CBSI3M U (YHKUMOHAJIBHOM rpymmsbl. [IpocTpaHcTBeHHas n3oMe-
pusi: TeoMeTpuyeckas u ontuyeckas. [lonsTue acumMerpudeckoro neHTpa. buosornueckoe
3HAUYEHHE ONTUYECKOW M30MepuU. B3auMHOE BIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX
BEIIECTB. DJIEKTPOHHBIC d(DPEKTHI ATOMOB M aTOMHBIX TPYII B OPTaHUUECKUX MOJIEKYJax.
NHaykunoHHBIH 3¢ (HEKT, MOJT0KUTEIbHBIA W OTpPHUIlATEIbHBIN, ero ocobeHHocTH. Meso-
MepHBIH 3P hekT (3P heKT conpsHKeHus ), ero 0COOEHHOCTH.

Jemoncmpayuu

Mogenu monexyn CHy, C,Hy, CoH,, C¢Hg, CH3OH — mapocrep:kHeBbie 1 00bEMHBIE.
Mopenu oTTaIKMBaHUs THOPUTHBIX OPOUTAIICH C TOMOIIBIO BO3YIIIHBIX IIAPOB.

B3aumopeiicTBue HaTpus C 3TaHOJIOM U OTCYTCTBHE B3aUMOJEHCTBHS C JAMAITHIOBBIM
aupom.

Tema 1.2. Ilpeodenvnuie y2neeo000poowi.

T'omosioruyeckuii psig ankanos. [lonsatue 06 yrineBogopoaax. OcoOEHHOCTH CTPOEHUS
IIPEACIIBHBIX YIJIEBOAOPOAOB. AJIKaHbl KaK IPEICTABUTENIN IPEAEIbHBIX YIJIEBOJIOPO-
JIOB.DJIEKTPOHHOE U IPOCTPAaHCTBEHHOE CTPOECHUE MOJIEKYJIbl METAaHA M JIPYTUX aJKaHOB.
["omonornueckuii psa u uzomepus nmapadunoB. HopManbHOe U pa3BETBICHHOE CTPOSHUE
yrieponHor uenu. HomeHkiaTypa ajlKaHOB M aJKWIBHBIX 3aMecTUTenei. Pusnueckne
CBOICTBA aJIKAHOB. AJIKaHbI B IIPUPO/IE.

XuMnueckue cBOMCTBAa ajkaHOB. Peakiuu Sg-tuma: ramorenupoBanue (padorsr H.H.
CemeHnoBa), HutpoBanue 1o KonosasioBy. MexaHu3m peakiuu XJOpUpoBaHUs alkaHOB. Pe-
aKIMM JETUJAPUPOBAHUS, TOPEHHUs, KaTAIUTUYECKOTO OKHMCIICHHs ajkaHOB. KpekuHr anka-
HOB, Pa3JIMYHBIC BU/bl KPEKUHIA, IPUMEHEHUE B IIPOMBILUICHHOCTH. [Inponus u konBepcus
METaHa, U30MEpU3aLUs aJIKAHOB.

IIpumenenue u cnocoObl MoydyeHus ajakaHoB. O0iactu npuMeHeHus aiakaHoB. [Ipo-
MBILIUIEHHBIE CIIOCOOBI TOJIYYeHHs aJIKAHOB: MOJYYEHHE U3 MPHUPOJHBIX MCTOYHHKOB, Kpe-
KUHT MapauHOB, MOJIy4eHUE CHHTETHYECKOr0 OeH3MHa, ra3uuKanus yris, THIpUpOBaHHUE
anikaHoB. JlabGopaTtopHble crmocoObl TOJydYyeHUs ajKaHOB: cuHTe3 Bropma, nekap-
OOKCHJIMPOBAHUE, TUAPOIIN3 KapOuga al-OMUHUS.

Huxnoankanpl. ['oMonornueckuii psa M HOMEHKIATYpa LUKIOAJIKAHOB, UX 0OIIas
dopmyna. [TonsTHe 0 HaNpPsHKEHUH LUKIA. M30MepHs IMKIIOAIKAaHOB: MEXKJIacCcoBas, yriie-
ponHOro ckenera, reomerpuyeckas. [lonyduenne u Qunyeckue CBONCTBA IIUKIOATKAHOB.
XUMHUYECKHE CBOMCTBA IUKIOATKAHOB. Crienuduka CBONCTB IUKIOAIKAHOB C MaJIbIM pa3-
MEpOM LUKJIa. Peaknuu npucoeIMHEHUs U PaAUKaJIbHOIO 3aMELICHUS.

Ilpakmuueckoe 3anamue 1
BeinonHeHue ynpakHEHHH Ha COCTABIEHUE CTPYKTYPHBIX (POPMYN M30MEPOB U Ha3BaHHM
10 CUCTEMATHYECKOH (MEXIyHapOHOW) HOMEHKIIAType BEILECTB.



Jemoncmpayuu
Mopnenu MoJeKyll MeTaHa, IPYTUX aJIKaHOB, Pa3IMYHbIX KOH(OpMAIIUil IIUKIOTeKCaHa.
['openue Metana B ycloBUsIX U30BITKA U HEAOCTATKA KUCIOPO/IaA.
OTtHomieHne MeTaHa kK OpOMHOI BOJI€ M paCTBOPY MEepMaHTaHaTa Kausl.

Tema 1.3. Dmunenosvie u ouenoswie y21€6000pooul.

I'omostornyecknii psig aJKEeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIE-
KyJbl 3TUJIEHA U ankeHoB. ['oMonorudeckuit psa u obmias Gopmyna ankeHoB. M3omepus
STUJIEHOBBIX YIJIEBOJOPOJOB: MEKKIIACCOBAs, YIJIEPOJAHOTO CKEJIETa, MOJIOKEHUS KPaTHON
cBsI3u, reoMerpuyeckass. OCOOEHHOCTH HOMEHKJIATYpPbl STUJICHOBBIX YIJIEBOJIOPOJIOB,
Ha3BaHUs BaXXHENIINX paguKaioB. PU3nNdecKre CBOWCTBA AJIKEHOB.

du3znyeckre H XMMHUYECKHE CBOICTBA aJIKEHOB.DJIEKTPODUIBHBIN XapaKTep peakIni,
CKJIOHHOCTh K peaKIUsM NPUCOECINHEHHUs], OKUCIECHUs, noiuMepuzauuu. [Ipasuno Mapkos-
HUKOBa U €ro 3JIEKTPOHHOE 000CHOBaHME. Peakiuu rajoreHupoBaHUsl, THAPOTATIOr€HUPO-
BaHMs, THApaTaluy, TuapupoBanusa. Mexanusm Ag-peakiuil. [loHsaTHEe 0 peakuusX MoJIu-
Mepuszauuu. ['openue ankeHoB. Peakiiuy OKUCIEHUs B MATKUX U KECTKUX YyCIoBUsX. Peak-
uusi Baruepa u ee 3HaueHue JU1s1 OOHApYKEHUS HENPECIbHBIX YIIIEBOIOPOAOB, MOTYYEHUS
TJIUKOJIEH.

IIpumeHeHue U cOCOObI MOJIy4YeHHs aJKeHOB. Vcnosb30BaHWE BBICOKON pPEaKIMOH-
HOM CITOCOOHOCTH alTKEHOB B XUMUYECKOM MPOMBIIIUIEHHOCTH. [I[puMeHeHre dTuiieHa u mpo-
nuseHa. [IpoMbllieHHbIe CIOCOOBI MOTYYeHUs aTKEeHOB. Peakiuu 1eruapupoBaHusi U Kpe-
KHUHTa aJIkeHOB. JlabopaTopHbie CrTOCOOBI MOTYUCHHSI AJTKEHOB.

Aakaauenbl. [loHsTue u kimaccuuKalys JUEHOBBIX YIJIEBOJIOPOAOB MO B3aUMHOMY
PacroJIOKEHUI0 KPAaTHBIX CBsI3ed B MoiieKyje. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTpPaH-
CTBEHHOI'O CTPOCHUS CONMPSKEHHBIX TUEHOB. [loHATHE 0 m-35ekTpoHHOM cucteMe. HomeH-
KJIaTypa JAMEHOBBIX YTJIEBOJOPO/I0B. OCOOEHHOCTH XWMHUYECKHUX CBOMCTB COMPSKEHHBIX
JIMEHOB KaK CJEACTBUE MX 3JIEKTPOHHOTro cTpoenus. Peaknuu 1,4-npucoenunenus. [lonu-
Mepuzanusi aueHoB. CrocoObl  TMOMy4YeHUs JUEHOBBIX  YIJIEBOAOPOJIOB:  pabOThHI
C.B.JIebenena, neruipupoBaHue alKaHOB.

OcHOBHbIE MOHATHSA XUMHUM BbICOKOMOJICKYJISIPHBIX COeIMHEHUI (Ha mpuMepe npo-
AYKTOB MOJMMEPHU3ALMH AJKEHOB, AJIKAJIMEHOB M HUX TaJOreHNpOU3BOAHBIX). MOHO-
Mep, MOJIUMEp, PEaKUus MOJIUMEpPU3AlH, CTENEHb MOJUMEPU3ALMU, CTPYKTYPHOE 3BEHO.
Turbsl NOJIMMEPHBIX LEIEN: JIMHEMHbIE, PAa3BETBICHHbIE, cluuThIie. [loHATHE O cTepeopery-
JSIPHBIX nonuMepax. [loamMepsl TEpMOIUIACTUYHBIE U TEPMOpEAaKTUBHBIE. [IpeacraBienue o
IIacTMaccax M anacroMepax. [lonuiaThiieH BBICOKOTO M HU3KOTO JIaBJIEHUS, €r0 CBOMCTBA U
npuMmeHenue. Karanmuzaropsl Lurnepa — Hartra. [lonmnponunien, ero npuMeHEHUe U CBOM-
ctBa. [amorenconepskamue mnonauMepsl: TedinoH, monuBuHUIXIOpUI. Kayuyku Hary-
pasibHbIN U cuHTeTndeckue. Cononumepsl (OyTaAMEHCTUPOJIBbHBIN KayuykK). Bynkanuzanus
KaydyKa, pe3uHa U 500HUT.

Jemoncmpayuu

Mogenu MOJEKyJl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB M AJIKaJHE-
HOB.

Komnexuns «Kayayk u pe3unay.

Tema 1.4. Auemunenosvie y21e6000poobul.
I'omosornyecknii psii ATKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE ALlETH-
JieHa U IPYTUX ajJKuHOB. ['omMonornyeckuid psa u odmas hopmysa ankuHoB. HomeHknaTypa



ALETUICHOBBIX YIIeBOAOPOAOB. M3omepus MeXKIaccoBas, yIIEpOJHOrO CKEJEeTa, I0JIO-
KEHUsSL KPATHOU CBSI3H.

XuMu4yeckne CBOICTBA U NMpUMeHeHHe ATKUHOB. OCOOCHHOCTH PEaKIHil MPUCOeIu-
HEHMS IO TPOMHOM yriiepoA-yriepoaHoit ces3u. Peaknusa Kyueposa. [IpaBuno MapkoBHU-
KOBa MIPUMEHUTENBHO K aneruiaeHaM. [logBrukHOCTh aToMa Bogopoa (KUCIOTHBIE CBOMCTBA
ankuHoB). Okucienue ankuHoB. Peaknus 3enuHckoro. [IpuMeHeHne aneTHICEHOBBIX yTile-
BofopozoB. [lonmnBuHMnanerar.

Iosyyenue ankuHoB. [lonydeHue aneTuieHa MUPOIN30M METaHa U KapOUIHBIM METO-
JIOM.

Jlabopamopnasa paboma Ne 1
[TonydyeHnue u nzydeHre CBOMCTB HEMPEAETbHBIX YTIEBOAOPOI0B (aJIKEHbI, AIKUHBI).

Hemoncmpayuu
Mopenu MOJEKyIbl alleTHIICHA U IPYTUX aTKUHOB.

Tema 1.5. Apomamuueckue y2neeo0opoowi.

I'omosiornyeckunii psax apeHoB. beH301 Kak mpeacTaBUTENNb apeHOB. Pa3zButhe mpen-
cTaBlieHUIl 0 cTpoeHuH OeHszosna. CoBpeMEHHbIE MPEACTAaBICHHUS 00 3IEKTPOHHOM M IPO-
CTPaHCTBEHHOM cTpoeHHH OeH3ona. OOpazoBaHHe apoOMaTHYECKOW M-CUCTeMbl. ['omomoru
OeH30/1a, UX HOMEHKJATypa, olmias ¢opmyna. HomeHkmarypa s au3aMenieHHBIX Mpo-
U3BOJHBIX O€H30Ma: opmo-, mema-, Tapa-pacroioxeHue 3amectutenei. dusmyeckue
CBOICTBA apEHOB.

Xumuyeckne cBoiicTBa apeHoB. lIpumepsl peakuuii 351eKTpPOQUIBLHOTO 3aMEIECHHUS:
raJIOreHUpPOBaHUs, aJKuiaupoBaHus (katanuzatopel @punens — Kpadrca), HuTpoBaHus,
cynbupoBanus. Peakiuu ruapupoBaHus U MPUCOEAMHEHUS XJopa K Oenzony. OcobeH-
HOCTH XMMHYECKHUX CBOWCTB rOMOJIOTOB OeH30ia. B3anMHoOe BiIusiHME aTOMOB Ha IpHUMEpe
roMoJsioroB apeHoB. OpHeHTalus B peakuusax eKTpopuiabHoro 3amerieus. OpueHTaHThl |
u Il pona.

IIpumenenue u mosydyenue apeHoB. [IpupoHbIE NICTOYHUKN apOMAaTUYECKUX YTJIEBO-
JI0pOJ1I0B. ApoMaTH3alMsl aJIKaHOB U IIUKJIOAJIKAHOB. AJIKWIMpPOBaHUE OEH3011a.

Jlabopamopnan paboma Ne 2
N3yueHne cBOMCTB apOMATHYECKUX YIIIEBOAOPOIOB

Jemoncmpayuu

[lapocrep:xHeBble U 00BEMHBIE MOJIEJIA MOJIEKYJT OEH30J1a U €r0 TOMOJIOTOB.

[Tonydyenue u paccioeHue 3MyIbCUH OeH3oia ¢ Bojoi. OTHOLIeHNe OeH30J1a K OpOMHOMN
BOJIE M pacTBOpY MepMaHTraHaTa Kajusl.

Tema 1.6. Ilpupoonsie ucmounuku y2i1ee000pooos.

Hedtb. Haxoxnenue B mpupoje, coctaB u (pusudeckue corictBa Hedtu. TormmsHO-
sHepreTnyeckoe 3HaueHue HedTH. [IpombinienHas nepepadorka HedTH. PexTudukarms
He(TH, OCHOBHbBIE (PpaKIMKU €€ pa3JieleHHs], UX UCIoJb30BaHue. BropuuHas nmepepaboTka
HedTenpoaykToB. PekTudukanus mMa3yra npu yMeHbIIEHHOM AaBieHUHU. KpekuHr HedTe-
npoaykToB. Pa3nuunbie Bumel kpekunra, padotsl B. I'. llyxoBa. M3omepu3arus aakaHOB.



AJNKWIMpOBaHUE HETPEAETbHBIX YIIeBo10poa0B. Pudopmunr nedrenpoaykroB. KauecTtBo
aBTOMOOMJIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.

IIpupoaubiii ¥ MONYTHLIA He@TAHOM ra3bl. CpaBHEHHE COCTaBa IMPUPOIHOTO M IO-
IIyTHOT'O T'a30B, UX IIPAKTUYECKOE UCITOIb30BAHUE.

Kamennbiii yroab. OCHOBHBIE HANPaBIEHUS HUCIIOJB30BaHUS KamMeHHoro yris. Kokco-
BaHME KaMEHHOTIO yIJsl, BaKHEHIINE NPOAYKTBI 3TOTO IIpolecca: KOKC, KAMEHHOYTOJIbHas
cMoua, HaacMoubHas Boga. CoelMHEHM, BhIIEIAEMbIE U3 KAMEHHOYTOJIBHOW cMOuIbL. 1Ipo-
JYKTBI, TIOJIy4a€MbIE U3 HaJCMOJIbHOU BOJBI.

DKOJIOTMYECKUE aCHEeKThl AOOBIYM, MEepepadOTKU M UCIOJIb30BaHMs IOPIOYMX HCKOIae-
MBIX.
Jemoncmpayuu

Komteknus «IIpupogHpie HCTOYHUKH YIIIEBOJOPOIOBY.

O0pa3zoBaHue HEPTAHON IIIEHKU HA ITOBEPXHOCTH BOJIBI.
Tema 1.7. I'uopoxcunvuvie coeounenus.
Crpoenue u kiaaccupukanus cnuproB. Kitaccudpukaus cniupToB 10 TUIY YIIEBOJO-
POJIHOrO paguKasa, Yucily IMAPOKCUIIBHBIX TPYIII U TUILYy aTOMa YIJIepo/ia, CBA3aHHOIO €
TUAPOKCWIBHOW IPYNION. DIEKTPOHHOE U IMTPOCTPAHCTBEHHOE CTPOCHHUE THIPOKCUIBHOMN
rpynnsl. BiusiHue cTpoeHus: cnupToB Ha UX (pU3NYECKUE CBOICTBA. MeKMONEeKysipHas
BOJIOPOJIHAs CBA3b. | OMOJIOrMYEeCKUH psi/i IPEAEIBHBIX OJIHOATOMHBIX clIUpTOB. M30Mepus
¥ HOMEHKJIaTypa aJIKaHOJIOB, X 001as popMyia.

XuMHYecKHe CBOMCTBa aJIKaHOJIOB. PeakiMoHHAas CIOCOOHOCTh MPEAENbHBIX OJHO-
aTOMHBIX COUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX M HEOPraHHU-
YeCKUX COeqUHEHUH, conepxamux OH-rpynmy: KuciaoT, ocHOBaHUN, aM(pOTEPHBIX COEIH-
HEHUi (BOJBI, CIUPTOB). Peakunu, moATBEp KAarONINe KUCIOTHBIE CBOMCTBA cIUPTOB. Pe-
aKIIMM 3aMEIIEHNs THIPOKCUIBHOM Tpynnbl. MexXMOIIeKyIapHas aeruaparanus CIHUpTOB,
ycloBHsl 00pa3oBaHusl MPOCThIX 3¢upoB. CioxkHbIe 3(Upbl HEOPraHUYECKUX U OpraHuye-
CKUX KHCIIOT, peakiuu stepudukanuu. OKUCIEHHWE M OKHUCIUTEIbHOE ACTHUAPUPOBAHHE
CIIUPTOB.

Crnoco0bl moJsrydyeHusi cnMpTOB. ['Maponu3 rajgoreHankaHoB. ['mapaTanus ajakeHOB,
ycIoBHs ee mpoBeieHus. BoccranoBiienne kapOOHUIIBHBIX COEIMHEHU.

OT1aesibHBIC IPEACTABUTENH AJKAHOJI0B. METaHO, €ro NPOMBIIUIEHHOE MOJYYeHUE U
IPUMEHEHHE B MPOMBIIUIEHHOCTH. buonoruueckoe neiictBue meraHona. Crnenuduyeckue
CHOCOOBI MOJIyYEHUS 3TUIIOBOTO ciupTa. PU3NOIOTHYECKOe IEHCTBUE 3TaHOJIA.

MHoroaroMHble ciMpThI. M30MepHs 1 HOMEHKIIATYpa MPEICTABUTENIEN ABYX- U TpPEX-
aTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX CIIMPTOB, UX Kaye-
CTBeHHOE oOHapykeHue. OTAeIbHbIe MPEICTAaBUTENU: ITHICHTIINKOIIb, TIIULEPHUH, CITIOCOObI
UX MOJIy4EHMs], IPAKTUUECKOE IIPUMEHEHNE.

deHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe deHoa. BzaumMHoe BiausiHUE apo-
MaTHU4ECKOr0 KOJIbLIA U THIPOKCUIBHOM I'PYTIIIBL.

XuMuueckne cBOcTBa (heHoa Kak (PYHKIHUS €ro XUMHYECKOTro cTpoeHusi. bpomupona-
Hue (peHona (KayecTBEHHAsl peakilvs), HUTpOBaHHE (MMKPHUHOBASI KHUCIIOTA, €€ CBOWCTBA U
npumerenue). OGpasoBaHme OKPALICHHBIX KOMILIEKCoB ¢ nonoMm Fe*. TTpumenenne dero-
na. [Tomyuenue enona B IpOMBIIIIIEHHOCTH.

Jlabopamopnan paboma Ne 3
N3ydenne pU3n4eckux 1 XUMHUUECKHUX CBOMCTB CIIMPTOB.
Jemoncmpayuu
Mopenu MoneKyJ1 CHUPTOB U (DEHOJIOB.
PacTBOpHUMOCTE B BOJIE aJIKaHOJIOB, STHJICHTIIMKOJIA, TIUIeprHa, (peHoa.



Jlabopamopnasn paboma Ne 4
N3ydyenne puanyeckux 1 XUMUYECKUX CBOUCTB (PEHOIIOB

Jemoncmpayuu
Mopnenu MoOJIeKyI CIUPTOB U (PEHOIIOB.
PacTtBOpuMOCTb B BOJIE aJIKaHOJIOB, STUJICHIJIMKOIIA, TIIUIEpUHa, (PeHoma.

Tema 1.8. Anvoecuowvt u kemonwi.

T'omosioruyeckue psiibl aJIbIerHI0B U KeTOHOB. [ToHsATHE 0 KapOOHUIIBHBIX COEAMHE-
HUAX. DJEKTPOHHOE CTPOEHUE KapOOHWIBHOU rpymnmbl. M3oMepus 1 HOMEHKIIaTypa albjie-
TUJ0B U KeTOHOB. DU3NUecKue CBOMCTBA KAPOOHWIIBHBIX COCTUHEHUH.

XuMHYecKHe CBOMCTBA aJIbJerH/I0B U KeTOHOB. PeakiioHHasi crocOOHOCTh KapOo-
HUJIBHBIX COEIMHEHUH. Peakiuy OKUCIEeHUs albIerua0B, KAUeCTBEHHbIE PEaKLIMM Ha allb-
JIeTuHyI0 Tpymmy. Peakiuu monwkoHaeHcanuu: oOpa3zoBanue (eHO0I0(hOpMaIThISTHTHBIX
CMOJI.

IIpuMeHeHue U MoJTyuYeHUe KApOOHMIBLHBIX coeqMHeHuil. [[pumenenre anpIeruoB u
KETOHOB B OBITY W MIPOMBIIUICHHOCTH. AJIbIETUIBI U KETOHBI B TIpUpoJe (3PupHbIE Macia,
dbepomonnl). [Tonyuenne kapOOHUIBHBIX COCIMHEHHUI OKUCICHUEM CIHPTOB, THApATAIIUEH
AJIKWHOB, OKUCIIEHUEM YIJ1€BOA0POA0B. OTeNbHbIE IPEACTABUTENN aJbJETHI0B U KETOHOB,
cnerupuyecKue CrocoObl UX MOTYYSHHS U CBOWCTBA.

Jlabopamopnas paboma Ne 5
[Tony4yenue 1 u3ydeHne CBOWCTB KapOOHUIIBHBIX COSTMHEHUN.
Jemoncmpayuu
[ITapocTepxHEBBIE 1 OOBEMHBIE MOACIIM MOJIEKYJT aJIbJACTU/IOB U KETOHOB.

Tema 1.9. Kapoonoswie kuciomut u ux npou3eoonuie.

I'omosiornyeckuii psia npeaeJbHbIX OHOOCHOBHBIX KAPOOHOBBIX KUCIOT. [ToHsaTHE
0 KapOOHOBBIX KHCJIOTaX M UX KiacCUdUKaAIUs. DICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOE-
HUE KapOOKCWIBHOW TPYMIIbl. ['OMOIOTHYECKU sl TPEeAeTbHBIX OJHOOCHOBHBIX KapOOHO-
BBIX KHCJIOT, UX HOMEHKJIATypa U u3oMepusi. MeXMONeKyIsIpHble BOJIOPOIHBIE CBA3U Kap-
OOKCHJIbHBIX TPYIII, UX BIUSHUE Ha PU3NYECKUE CBOICTBA KAPOOHOBBIX KUCIIOT.

XuMHuYecKHe CBOMCTBA KaApOOHOBBIX KMCJOT. Peakiuu, WIOCTpUPYIONIUE KUCIOT-
HBIE CBOICTBAa M MX CpaBHEHHE CO CBOMCTBaMU HeOpraHmueckux Kuciaor. OOpa3zoBaHue
(GyHKIIMOHAIBHBIX TIPOU3BOIHBIX KapOOHOBBIX KUCIIOT. Peakimu stepudukanuu. AHTUAPU-
JIbI KAPOOHOBBIX KUCIIOT, UX MOJIYYEHUE U TPUMEHEHHE.

Cnoco0bl nmoJrydyeHUus1 KapOOHOBBIX KHCJOT. OT/ENIbHBIE NIPEJACTABUTEIN U UX 3HaAYe-
Hue. O0mme crnocoObl MOJTYyYEHUs: OKHCIIEHHWE allKaHOB, AJIKEHOB, TMEPBHYHBIX CIHPTOB,
anbAeru0B. BaxkHeilme npeacTaBuTed KapOOHOBBIX KHUCIIOT, UX OHMOJOTHYECKass POJb,
cnenuuyecKkue CrnocoObl MOJy4YeHUs, CBOMCTBA U MPUMEHEHHE MYpPaBbHUHOW, YKCYCHOM,
IIaJIbMATHHOBOM M CTEAPUHOBOW; aKPUJIOBOM M METAKPWJIOBOM; OJICMHOBOMW, JIMHOJIEBOU U
JIMHOJICHOBOM; Il[aBeJIeBOI; OCH30MHOI KUCIIOT.

Cao:xnbie 3¢pupspl. CTpoeHHE U HOMEHKJIATypa CI0XHBIX 3()UPOB, MEKKIIACCOBAs U30-
Mepusi ¢ KapOOHOBBIMU KHCIOTaMU. CrocoObI MOJIydeHHs CIOXKHBIX d(upoB. OOpaTuMOCTh
peakiyu dTepuduKanny U GaKTopsl, BIUAIOMIKME Ha cMelleHne paBHoBecus. OOpa3oBaHue
clnoxHBIX moamd@upoB. [lomurTunentepedranar. JlaBcan kak mpeacTaBUTENb CUHTETHYE-
CKHMX BOJIOKOH. XUMHUUYECKHE CBOMCTBA U MPUMEHEHHUE CIIOXKHBIX 3(PUPOB.

Kupwbl. XXupsl kak cinoxabie d¢upbl raurepuna. KapOoHOBbIE KHUCIOTHI, BXOISIINE B
COCTaB >KMPOB. 3aBUCUMOCTb KOHCUCTEHIIMU KUPOB OT UX COCTaBa. XMMHUUYECKUE CBOICTBA



KUPOB: THUIPOJIHN3, OMBUICHUE, THIPUpPOBaHUE. broiorudeckas poib XUPOB, UX HCIOJIb-
30BaHUE B OBITY M MPOMBIIIIEHHOCTH.

Couau kap00HOBBIX KHCJOT. Mbuta. CriocoObl MOTyUYeHUs COJIeH: B3aUMOJICUCTBUE Kap-
OOHOBBIX KHCJIOT C METaJUIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAHUSIMH, COJISIMU; IIETOYHOMN
THJIPOJIU3 CIIOKHBIX 3(pUpoB. XMMHUUECKHE CBOMCTBA COJe KapOOHOBBIX KUCIOT: TUIPOIIH3,
peakiuu MOHHOro oOMeHa. Mblia, CYIIHOCTh MOIOMIEro AeicTBus. OTHOLIEHHWE MbUIA K
*ecTkoi Bojie. CuHrernueckue moromue cpencrsa — CMC (nerepreHTsl), UX MpeuMylIie-
CTBa U HEJIOCTATKHU.

Jlabopamopnan paboma Ne 6
N3ydyenune pu3nyeckux 1 XUMUYECKUX CBOMCTB KapOOHOBBIX KUCIIOT.
Jemoncmpayuu

[apocrep:xHeBble U 00BEMHBIE MOJEIIA MOJIEKYJT KAPOOHOBBIX KUCIIOT.

OTHOIIEHNE CTUBOYHOTO, TIOJICOTHEYHOTO, MAIIMHHOTO Macell U MaprapuHa K OpoMHON
BOJIE M pacTBOpY NE€pMaHraHaTa Kajusl.

«BbIBeZIeHnEe» JKUPHOTO MSITHA C IIOMOIIBIO CII0KHOTO 3(upa.

Ilpakmuueckoe 3anamue?

BolnonHeHne ynpakHEHUH Ha pelleHuEe 3a/7ad Ha BBIBOJ MOJEKYISPHBIX (OpMyIl
OpPraHUYECKUX COCIMHECHUHN
Tema 1.10. Yenegoowr.

IlonsaiTue 00 yraesonax. Knaccudukauusa yrieBogoB. MoHO-, 11- U MOJHCAXapUJIbI,
MIPEACTaBUTEIN KaXK/I0M TPYIIIbl YIIIEBOIOB. buonornyeckas pojib yriieBoJI0B, X 3HAYEHUE
B ’KM3HHU YeJl0OBeKa U 0OIIeCcTRa.

Monocaxapuabl. CTpoeHHe U ONTHYECKAs] H30MepHsl MOHOcaxapuoB. x kinaccuduka-
s TI0 YMCIy aTOMOB YIJIepoJia U npupoje KapOooHuwnbHOU rpynnsl. opmynsl Oumiepa u
Xeyopca st n300paxeHusi MOJIEKyJI MOHocaxapuaoB. OTHeCeHHe MOHOCaxapuaoB Kk D- u
L-psny. Baxneiimme npeactaBuTeIu MOHO3.

['moko3a, cTpoeHne ee MOJIEKyNbl U (u3nueckue cBoiicTBa. TayToMepusi. XuMUYecKue
CBOMCTBA TJIIOKO3bI: PEAKLUU TI0 aJIbJCTUIHON TpyTIie («CepeOpsHOTO 3epKaliay, OKUCICHHE
a30THOM KUCJIOTOM, rujipupoBaHue). Peakuuu riiroko3sl Kak MHOTOATOMHOT'O CIIMPTA: B3au-
MOJICMCTBUE TIIOKO3bl ¢ TuapokcuaoM meau (II) mpu koMHaTHON TemmepaType W Ha-
rpeBaHud. Pasznuunble TUnbl OpoXKeHUs (CIUPTOBOE, MOJIOYHOKHCIOE). ['oko3a B mpu-
pone. buonornueckas poiap U NpUMEHEHUE TIIOKO3bl. DpyKTO3a Kak HM30MEpP IVIFOKO3BIL.
CpaBHEHHE CTPOEHUSI MOJIEKYJIBI U XUMHUYECKUX CBOMCTB TIIHOKO3bI U (PpyKTO3bI. DpyKTO3a
B IIPUPOJIE U ee OUOJIoruvecKas posb.

[Tento3bl. Pubo3a u nezokcupn603a Kak MpeACcTaBUTENH aibloneHTo3. CTpoeHue Mo-
JEKYIIL.

Mucaxapuabl. Ctpoenue aucaxapuaoB. Crocod couwleHeHus IUKIoB. BoccTanaBnuBa-
IOIIME€ U HEBOCCTAHABIIMBAIOLIME CBOKMCTBA AMCAXAapUJIOB KaK CIIECTBUE COUJICHEHUS LIMK-
na. CTpoeHue U XUMHUYECKHE CBOMCTBA caxapo3bl. T€XHOJOTNYECKUE OCHOBBI IIPOM3BO/ICTBA
caxapo3sl. JIakTo3a 1 MaJIbTO3a KaK U30MEPBI CaxapOo3bl.

Moamncaxapuabl. O6uiee ctpoeHue nonucaxapuaoB. CTpoeHUue MOJEKYJbl Kpaxmaia,
aMmui03a U aMwiIoneKTuH. dusnyeckue CBOKMCTBA KpaxMalla, €ro HaXOKJIECHUE B IPUPOJE U
Oouonorudeckass poib. [MKoreH. XuMuyeckue cBOMCTBAa Kpaxmasia. CTpoeHHME 3JIEMEH-
TapHOT'O 3BEHA LIEJUTIONIO3bl. BinsHUe cTpoeHMs] MOJUMEPHON Lenu Ha (QU3HYecKHe U XH-
MHUYECKHE CBOWCTBA LEJUIIONI03bl. [ MIpOIU3 1EeNT0103bl, 00pa3oBaHUE CIOKHBIX A(UPOB C
HEOPraHU4YEeCKUMH U OPraHWYeCKUMH KHcIoTaMu. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX:



alleTaTHOM IIeNKe, BUCKO3e. Haxoxaenue B mpupoje u OMOIOrHyYecKas posib LEJUTIOI036I.
CpaBHEHME CBOMCTB KpaxMalla U UEJUIFOI03BI.
Jlabopamopnan paboma Ne'l
N3ydyenne pu3anyeckux 1 XUMHUYECKUX CBOWCTB YIJIEBOOB.
Jemoncmpayuu
OO0pa31ipl yriaeBo10B U U3EINIA U3 HUX.
Kosnexnust BOJIOKOH.

Tema 1.11. Amunser, amunoxuciomeot, 6eKu.

Kaaccudpukanus u nzomepusi aMmuHoB. [lonstue 06 amunax. IlepBuuHblie, BTOpUYHbIE
U TpeTuuHble aMmuHbl. Kiaccudukanuss aMHMHOB MO TUIY YIJIEBOJOPOJHOIO pajuKana U
YUCIy aMUHOIPYMIl B MoJieKyne. ['omMoioruueckue psabpl NpeaesibHbIX anu(aTuyeckux H
apoOMaTH4ECKUX aMUHOB, U30MEPHSI U1 HOMEHKJIATypa.

XuMH4YecKkre CBOMCTBAa aMUHOB. AMHHBI KaK OpraHU4eCKHE OCHOBAHUS, UX CPAaBHEHUE
C aMMHakOM M JpPYTMMH HEOPraHWYECKMMH OCHOBaHUSAMHU. CpaBHEHHME XHMHUYECKHUX
CBOMCTB anu(aTHUECKUX U apoMaTHYeCKuX aMMHOB. OOpa3zoBaHHe aMHI0B. AHHJINHOBBIE
kpacurenu. [IoHATHE O CHHTETHUYECKMX BOJOKHax. [lonmaMuipl M mojJMaMuIHBIE CHHTE-
TUYECKHUE BOJIOKHA.

IIpumenenue u nosryyeHue amuHoB. [lonyuenue amunoB. Paboter H.H.3ununa.

AMMHOKHUCJIOTHI. [ToHsATHE 00 aMUHOKMCIOTAX, UX Ki1accupukanus u ctpoerue. OnrTu-
YyecKask U30Mepusl a-aMHHOKHMCIOT. HomMeHKiarypa aMUHOKHCIOT. J[BOMCTBEHHOCTH KHC-
JIOTHO-OCHOBHBIX CBOMCTB AMMHOKHCIIOT U €€ NPUYMHbI. bunonspHsie noHsl. Peaknun KoH-
nercauuu. IlentuaHas cBsa3b. CHHTETHUYECKHE BOJIOKHA: KallpoH, 3HaHT. Knaccuduxarus
BOJIOKOH. [loyuyeHne aMuHOKHUCIIOT, MX TPUMEHEHHE U Onosiornyeckas (pyHKIHs.

beaku. benkn xak nmpupojHsie noauMepsl. IlepBrunas, BTOpudHasl, TPETUYHAS U 4YET-
BEPTUYHAS CTPYKTYpPbI 0eKoB. PUOPHILISIpHBIE U INI00YIspHbIe OesIK1. XUMUYECKHE CBOM-
cTBa OEJIKOB: TOpPEHHUE, ACHATypalys, THAPOJIN3, KaUeCTBEeHHbIE (LIBETHbIE) peakiuu. bro-
jgorudeckue GyHKIUM OENKOB, UX 3HaueHue. benku kak kommnoHneHT nuuu. [Ipobiema Gen-
KOBOI'O F'OJIOJAHUS U ITyTH €€ PEILICHMUS.

Ilpakmuueckoe 3anamue Ne3
Pemenue 3aga4d o reme «A30TocoeprKaliie OpraHnyeckue CoOeIMHEHUSD)

Jlabopamopnasn paboma Ne8
N3ydyeHne XuMHUYECKUX CBOMCTB a30TOCOAEPKALIMUX COCTUHEHUIN

Jlabopamopnan paboma Ne9
N3yueHne cBOMCTB aMUHOKHUCIIOT

Jlabopamopnasn paboma Nel0
N3y4yenue cBoicTB OEIKOB

Jemoncmpayuu
[IIapocrep:xHeBbIe U 0OBEMHBIE MO MOJICKYJT aMUHOB U aMUHOKHCIIOT.
OxpamvBaHue TKaHell aHUJIMHOBBIMH KPACUTEIISIMHU.
O6pa3iibl 6enKoBBIX MOJIeKyI. CTpoeHre OETKOBOM MOJIEKYJIBI.



Tema 1.12. A30mcodepicaugue 2cemepoyuknuueckue coeounenusn. Hyxneunoewle kucno-
mul.

HyxkJiiennoBble KuCa0TbI. HyKieMHOBBIE KHCIOTBI Kak INPUpOAHBIE Nonumepsl. Hy-
KJIEOTUbI, UX cTpoeHue, npumepel. AT® u AJI®, ux B3auMOIpEBpaLIEHUE U POJIb ITOTO
npornecca B npupoje. [Tonstue JIHK u PHK. Ctpoenue JIHK, ee nepBuuHas u BTopuyHas
ctpykrypa. Paborsr @.Kpuka u [I.Yorcona. KoMmiieMeHTapHOCTh a30TUCTHIX OCHOBAHUHU.
Permukarus JIHK. Oco6ennoctu crpoerns PHK. Tuner PHK u ux 6monornueckue ¢yHk-
iuu. [lonsitue o Tponynom koze (kogone). buocunres 6enka B kuBoii kieTke. ['eHHas WH-
JKeHepus U OuoTexHosorus. TpaHcreHHbIe (OPMBbI PACTEHUN U KUBOTHBIX.

Jemoncmpayuu

Mojaenu MOJIEKyJT BaXKHEUIIINX T€TePOLMKIIOB.

Mogens Monekynsl JIHK, memoHcTpanus mpuHOMIIA KOMIDIEMEHTAPHOCTU A30THCTHIX
OCHOBaHUM.

Tema 1.13. buonocuuecku akmuegHnwle coeOunHenun.

®epmenTtsl. [lonsaTue o gpepMeHTax Kak O OMOJIOTMYECKMX KaTalau3aTopax OeIKOBOM
npupobsl. OCOOEHHOCTH CTPOEHHUSI M CBOMCTB B CPaBHEHUHU C HEOPraHMYECKUMHU KaTallu-
3aropamu. Knaccuduxarnus pepmentoB. OcoOEHHOCTH CTPOCHHSI U CBONCTB (hEpPMEHTOB:
CEJIEKTUBHOCTb U 3 ()EKTUBHOCTh. 3aBUCUMOCTbh aKTUBHOCTH (DEPMEHTOB OT TeMIIEPaTyphl
u pH cpenpl. 3Hauenue pepMeHTOB B OMOJIOTHH U IPUMEHEHHE B TPOMBIIUIEHHOCTH.

Buramunsbl. [lonstue o Butamuuax. Mx kimaccuduxanus u ob6o3nauenue. Hopma mo-
TpebaeHus: BuTaMuHoB. BogopactBopumeblie (Ha npumMepe ButamMuHoB C, rpymmsl B u P) u
XKUpopacTBopuMble (Ha mpuMmepe BUTAaMUHOB A, D u E). ABUTaMHHO3BI, THIIEPBUTAMUHO3bI
Y TUIIOBUTAMUHO3bI, X NPOPHIAKTHKA.

T'opmonsbl. [loHATne 0 ropMoHaxX Kak OMOJIOIMYECKM AKTHBHBIX BEIIECTBAX, BBINOJ-
HSIOIUX SHAOKPUHHYIO PETyJSLUI0 KU3HEAEATENbHOCTH opranu3mMoB. Kiaccuduxarms
TOPMOHOB: CTE€POU/IbI, IPOU3BOHBIE AMUHOKHUCIIOT, TOJIMIENTH IHBIE U OEIKOBBIE TOPMOHBI.
OtaenbHbIE IPEACTAaBUTENN: 3CTPAINOIL, TECTOCTEPOH, HHCYJINH, aJipEHAJIMH.

JlekapcrBa. [loHATHE 0 MEeKapcTBaX KaKk XMMHOTEpANIEBTUUECKUX Npenaparax. Kparkue
HCTOPUYECKHUE CBEJICHNS O BOSHUKHOBEHUU U PAa3BUTHM XUMHUOTEpANUU. [Pyl JeKapCTB:
cynbamMunbl (CTPENTOLW]), AHTUOMOTUKH (MEHUIWIUIMH), AHTUIUPETUKU (acCTHpUH),
aHAJIIeTUKN (aHaJIbIMH). MexaHu3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTos,
CTpPOEHHUE MOJIEKYJ, MPOTHO3MPOBAHME CBOWMCTB HAa OCHOBE aHAJIM3a XMMHUYECKOI'O CTpOe-
HUS. AHTUOMOTHKHM, MX KJIACCU(UKAIMSA IO CTPOSHHIO, TUILY M CIEKTpYy JedcTBus. bes-
OTIaCHBIE CIIOCOOBI TPUMEHEHHSI, IEKAPCTBEHHBIE (POPMBI.

Jlabopamopnasa paboma Nell
KauecTBeHHbIe peakiiii Ha BUTAMUHBI.
Jemoncmpayuu

OO0pa311pl BUTAMUHHBIX [TPETIapaToB.

[TonuBuTaMUHBI.

Nmmoctpanuu ¢poTtorpaduil 3)KkMBOTHBIX € pa3IMUYHBIMU (OpMaMU aBUTAMUHO30B.

[Tnakar ¢ u300paXkeHHEeM CTPYKTYPHBIX (POPMYI 3CTPaaHoia, TECTOCTEPOHA, aIpeHaIu-
Ha.

Camocmoamenvnasn pavoma K pazoeny 1 «Opzanuueckan Xumus,
1. Cocmasumov maonuuy:
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TOMOJIOTHYECKOTO Psiia AJIKAHOB U €r0 PaAUKaJIOB, HHIANBUYaIbHBIN IPOEKT;
CHUCTEMATH3aLUH 3HAHUU 10 TeEME «APOMATHUYECKHUE YTIEBOAOPOIBDY;
H320moenenue mooeneit Monexky:

QJIKAHOB,;

QJIKEHOB;

QJIIKUHOB;

KapOOHUJIBHBIX COCTUHEHUM;

Cocmasumo cmpykmypHule popmy/ivl U30Mepo6 0711 euyecme Kiacca:

aJIKaHbI;

aAMUHOKHCJIIOT;

CITUPTHI,

KapOOHOBBIE KUCIIOTHI;

aJbJETU]IbI;

Cocmaenenue cxemoi:

VICITOJIb30BAaHMSI AJIKUHOB B IPOMBIIIICHHOCTH;

MPUMEHEHUSI CIIUPTOB;

npUMeHEeHHs (EHOJIOB,;

pasnyusi CBOMCTB aJIbJIETUJIOB U KETOHOB;

KJaccU(pUKaIMK OEITKOBON MOJIEKYIIBI,

Pewienue ynpayxcnenuii na ocyuiecmenenue yenoueKk npeepauieHus;

Hanucanue pegpepamoe na memut (no év1oopy):

Hcropusi BOBHUKHOBEHMS U Pa3BUTHSI OPraHUYECKON XUMUMU.

Ponp oTeduecTBEHHBIX YUEHBIX B CTAHOBJIEHUH Pa3BUTUH MUPOBOW OPTaHUYECKON XUMUH.
Kuznb u gesrenbHOCTh A.M. ByTneposa.

ApomaTH4eCKHe YIJIeBOJAOPObI KaK ChIPbE NIl MPOU3BOJACTBA IECTULUIOB.
DKOJIOTMYECKHUE aCIIEKThI UCIOIb30BaHUS YTIIEBOJIOPOJHOTO ChIPHS.

HcTtopusi OTKpBITUST M pa3pabOTKH Ta30BbIX U HE(MTAHBIX MecTOpoxaeHuid B Poccuiickoit
denepanuu.

XUMHS yTII€BOAOPOIHOTO ChIPhs U MOst Oyayuias npodeccuoHalibHasl 1eATeIbHOCTb.
OTaHoJI: Benuyaiiiee 6J1aro U cTpalHeiiiee 3J10.

AJKOroan3M U ero npouiakTuKa.

MHoroaToOMHBIE CHUPTHI U MOsI Oy y1ias nmpodeccruoHaibHas AeITeTbHOCTb.
dopmanberu Kak OCHOBA TOJTyUEHHUs BEIIECTB U MAaTEPHANIOB JIJIsl MOEH MPpodecCHOHaTb-
HOM J€ATEIbHOCTH.

Hcropus ykcyca.

JKupb! Kak IpOAYKT NUTAHUSI U XUMHYECKOE CBIPBE.

Mpina: nponuioe, HacTosuiee, Oyayiee.

YTrneBoibl ¥ UX POJIb B KUBOU MPHUPO/IE.

Pa3BuTune caxapHOW MpOMBIIIIEHHOCTH B Poccun, MHIMBUTYa IbHBIA IPOEKT

Ponw yrneBomoB B Moeit Oyayiiei nmpodecCHoHaIbHOU NeSITebHOCTH, WHAUBUIYaAJTIbHBIN
IIPOEKT.

AHWIIMHOBBIE KPACUTEIIN: UCTOPUS, TPOU3BOJICTBO, IEPCIEKTHUBA.

AMUHOKHCTIOTHI — «KUPITUYHKN OEITKOBBIX MOJICKYI.

XKuznp — 310 coco0 CyiecTBOBaHUS OETKOBBIX TE ....



benkoBas ocHOBa NMMYHHTETA.

Jeduuut Oenka B NUILEBBIX MPOJYKTaX M €ro MpeoJojeHNe B paMKax IN100aIbHON MpoJo-
BOJILCTBEHHOMN IPOTrpamMMBl.

XuMus 1 OMOJIOTHS HYKJIEMHOBBIX KUCIIOT.

Pa3zjnen 2. O0mas u Heopranuyeckass XuMUs

Tema 2.1 Xumua — nayka o eeujecmeax.

Cocras BemecTBa. XuMHUecKkre 37eMeHThl. CrOCOOBI CYIIECTBOBAHUS XUMHUYECKUX 3JIe-
MEHTOB: aTOMBI, IIPOCThIE M CIIOXKHBIE BelllecTBA. BellecTBa MOCTOSHHOIO U MEPEMEHHOTO
CcOCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB. BemiecTtsa MOJEKYJISIPHOTO U HEMOJIEKY-
asipHoro  ctpoeHus. CrocoObl OTOOpaXKEHHSI MOJIEKYN: MOJEKYJISPHBIE W CTPYKTYPHBIE
(dbopmymBl; mapocTep:KHEBbIE U MacuTadHbIe mpocTpancTBeHHbIE (CTroapTa — bpurneba)
MOJEJIA MOJIEKYJI.

N3mepenne BemecTtBa. Macca aToMOB U MOJIEKYJI. ATOMHas equHuLa Maccbl. OTHOCH-
TeJbHBIE aTOMHAsi U MoJeKyJsipHas macchl. KoaudecTBo BellecTBa M €AMHUIIBI €T0 U3Me-
pPEHHUS: MOJIb, MMOJIb, KMOJIb. Yncno ABoraapo. MoisipHast Macca.

ArperaTHble COCTOSIHUSI BelecTBa. TBep/oe (KpUCTAIITUYECKOE U aMOP(HOE), )KHUIKOE
U razoo0pa3Hoe arperaTHble COCTOSTHUS BEIIECTBA. 3aKOH ABOTaJpo M €ro cieacTBus. Mo-
JSpHBIA 00BEM BELECTB B razo00pa3HOM cOCTOSHUU. OOBEIMHEHHBIN Ta30BbI 3aKOH U
ypaBHeHue Menaeneesa — Knanerpona.

CMmecu BemecTB. Paznuuusi Mex1y cMeCSIMU U XUMHYECKUMHU COEIMHEHHUsIMU. Macco-
Bas 1 00beMHas J0JU KOMIIOHEHTOB CMECH.

Jemoncmpayuu
OMBIThL, HJUTFOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCcChl BELIECTB.
HabGop moneneit aToMOB ¥ MOJIEKYIL.

Tema 2.2.Cmpoenue amoma.

ATOM — cJ10KHas yacTula. J[oka3aTenbCcTBa CI0KHOCTH CTPOSHHS aTOMa: KaTOHBIEC U
PEHTTeHOBCKUE JTy4H, GoTodP(DEKT, paAuO0aKTUBHOCTD, JIEKTPOJIU3.

[Tnanerapuas moxens atoma . Pesepdopma. Crpoenne aroma nmo H. bopy. CoBpemen-
HBIC MIPEJICTABIEHUSI O CTPOEHUHU aToma. KopmycKyssipHO-BOJIHOBOHM Jyasiu3M YacCTHUI[ MUK-
pomupa.

CoctaB atomHoro siipa. HykioHbl: TPOTOHBI U HEUTPOHBI. M30TONMBI M HYKIUIBL.
YCTONYHUBOCTH SEP.

DJIeKTPOHHAsA 000/104Ka aTOMOB. [loHsTHE 00 2NIEKTPOHHOHOPOUTAIH U SIEKTPOHHOM
obnake. KBaHTOBBIE umncia: riiaBHOE, opOUTaIbHOE (TOOOYHOE), MATHUTHOE M CIIMHOBOE.
Pacripenenenue 37I€eKTPOHOB MO SHEPTETUYECKUM YPOBHSM, MOJAYPOBHSIM U OpOUTAISAM B
COOTBETCTBUHU C TPUHIIUIIOM HAaMMEHbIIEeH dHepruu, npuHiunoM [laynu u npasuiom ['yH-
na. DIeKTpPOHHbIE KOH(PUTYpallii aTOMOB XUMUYECKUX 3JIEMEHTOB.

BasienTHBIE BO3MOXHOCTH aTOMOB XUMHUUYECKUX 3JIEMEHTOB.

DJIeKTpOHHAS KiIaCCH(UKAIMSI XUMHUSCKUX 3JIEMEHTOB: S-, P-, d-, f-371eMeHThLI.
Jemoncmpayuu

Monenu opourtaneit pa3iuuHoil GOpPMBI.



Tema 2.3.Ilepuoouueckuir 3axon u Ilepuoouyeckana cucmema Xumuueckux 31eMeHmMo8
JI. U. Menoeneesa.

OTkpbITHE NEPHOANYECKOT0 3aKoHa. [Ipeanochulki: HaKOIUIEHHE (PAKTOIOTUYECKOTO
Marepuaia, pabotel mnpemamectBeHHHKOB (M. B. J[leOepeiinepa, A. D.lllamkyptya,
Jlx.A.Heronennca, JI.LFO.Meiiepa), cbe3n xumukoB B Kapicpys, nuaHocTHBIe KadecTBa /Jl.
N. Menpneneesa. Otkpsitue /1. 1. MenaeneeBrsim lleproanueckoro 3akoHa.

Ilepuoanyeckuii 3aK0H M cTpoeHue aroma. I3otonel. COBpeMEHHOE MOHATHE XUMMU-
4eCKOro ieMeHTa. 3akoHoMepHocTh I'. Mosnu. CoBpemenHas ¢popmynupoBka [lepuoauue-
ckoro 3akoHa. Ilepuonnueckas cucrema n ctpoeHue aroMa. PU3NYECKUN CMBICIT HOPSAIKO-
BOI'O HOMEpa 3JIEMEHTOB, HOMEpPOB TIpynnbl M nepuoxaa. l[lepumommyeckoe u3MeHeHUE
CBOMCTB JJIEMEHTOB: pajWyca aToMa; SHEPIUM HOHU3ALMM; NIEKTPOOTPULATEIBHOCTH.
[TpyurHBI U3MEHEHUS METAIMYECKUX U HEMETAINIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIIAX
U IIEpHoJax, B TOM Yucie O0NbIINX U cBEpXOoapMX. 3HaueHue [lepruoauyeckoro 3akoHa u
[Teproauueckoi cuctembl Xumudeckux 3neMeHToB J1. M. MenneneeBa i pa3BUTHS HAyKU
Y TIOHUMAaHHUsl XUMUYECKON KapTHHBI MUpA.

Ilpakxmuueckoe 3anamue Ned

CocraBieHue 3JeKTPOHHBIX (OPMYJT aTOMOB 3JIEMEHTOB U rpaduyecKux cxeM (3Hep-
reTUYEeCKUX JUarpaMm), 3arojHEHHE UX AJIEKTPOHAMHU. XapaKTepUCTHKA 3JIEMEHTOB C y4é-
TOM MECTOHAXOXKICHHS B IEPUOANYECKON CUCTEME.
Jemoncmpayuu

Paznuunbie BapuanTel TaOmauub! [leproanueckoil CUCTEMbl XMMHUYECKUX 3J1eMEHTOB /JI.
. Menneneesna.

Tema 2.4. Cmpoenue eeuwiecmea.

IHoHsiTHE 0 XMMHYECKOH CBA3HM. THUIBI XUMHUUYECKUX CBS3EH: KOBAJIECHTHAs!, NOHHAs, Me-
TaJJIMYECKask U BOJOPOJHAS.

KoBanenTHasi xumudeckasi cBsi3b. /[Ba Mexanu3ma oOpa3oBaHUsI 9TON CBSI3U: OOMEH-
HbIIl U JIOHOPHO-aKIEeNTOpHbIA. OCHOBHBIE MapaMeTpbl 3TOr0 THUMA CBSI3U: JJIMHA, MPOY-
HOCTb, YTOJI CBSI3U WJIM BaJIEHTHBIA yrojl. OCHOBHbIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACHI-
HIEHHOCTh, MOJSPU3YEMOCTh U MPOYHOCTh. DJIEKTPOOTPHUIATEIBLHOCTh M KiIacCUUKAIUs
KOBAQJIEHTHBIX CBSI3€M MO ATOMY MPU3HAKY: MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHBIE CBS3U.
[TonsspHOCTH CBSI3W U TOJSPHOCTH MOJIEKYJIbl. CIoc0o0 MepeKpbIBaHUs SJIEKTPOHHBIX OpOU-
Tajed u kmaccuuKaims KOBAJICHTHBIX CBS3€H MO 3TOMY MPU3HAKY: CT- U M-CBsA3U. Kpat-
HOCTh KOBaJICHTHBIX CBSI3€H M KiacCU(UKAIUA UX MO 3TOMY MPU3HAKY: OAUHAPHBIC, JBOM-
HbIE, TPOMHBIE, ITOJYTOPHBIE. THUIIBI KPUCTATIIMYECKUX PELIETOK Y BEIIECTB C 3TUM THUIIOM
CBSI3U: aTOMHBIE WU MOJIEKYJsipHblEe. (DHU3MUEeCKHE CBOMCTBA BEUIECTB C ITUMH KpH-
CTAJUTMYECKUMHU PEIIETKAMM.

HNonnass xummnuyeckasi cBsizb. KpaliHuil cilydail KOBaJE€HTHOW MOJAPHOU CBsI3U. Me-
XaHU3M 00pa30BaHUs MOHHOM CBsA3HM. MIOHHBIE KPUCTAJUIMYECKHE PELETKA U CBOMCTBA Be-
LIECTB C TAKUMU KPUCTAJIJIAMH.

MeTa/uindeckasi XuMuuyeckasi cBsi3b. OCOOBII THI XUMHUYECKOW CBSI3H, CYIIECTBYIO-
MK B METAJUIAX M CIUIaBaxX. Ee OTiMYus U CXOACTBO ¢ KOBAJIEHTHOM WU MOHHOM CBSI3SIMH.
CBolicTBa METAINIMYECKOMN CBS3U. MeTalnnyeckue KpUCTAIIIMYECKUE PELIETKH U CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJLIAMH.

Bonopoanas xummnyeckas c¢Bsizb. Mexanu3m o0pa3zoBanus Takoi cBs3u. Ee kmaccudu-
Kalusl: MEXMOJEKYJSIpHAs M BHYTPUMOJIEKYJISIPHAS BOJOPOAHBIE CBA3U. MOJEKYISApHbBIC
KPUCTAJUIMYECKUE PELIECTKHU I 3TOTO TUNa cBA3U. Ousznueckne CBOMCTBA BEIIECTB C BOJO-



POJIHOM cBsI3bt0. bronoruueckas poib BOJOPOAHBIX CBSI3€M B OpraHU3alUU CTPYKTYp OHO-
IIOJINMEPOB.

Enunas nmpupoa XMMUYECKUX CBSI3€W: HAIMUME PA3JIMYHBIX THUIIOB CBS3€M B OJJHOM Be-
LIECTBE, IEPEX0/] OJHOTO THIIA CBA3M B APYIOU U T. II.

Kommiekcoodpa3zosanme. [IoHsATHE 0 KOMIUIEKCHBIX coequHeHusAX. KoopauHanuonuoe
YUCII0 KOMIUIeKcooOpa3oBarens. BHyTpeHHss u BHewH:s cdepa koMiuiekcoB. Homenkiia-
Typa KOMIUIEKCHBIX COeIMHEHM. X 3HaueHue.

Jemoncmpayuu

Monenu MOJEKyI pa3aIu4HON apXUTEKTYPBI.

Mopenu n3 BO3AYIIHBIX IIAPOB NMPOCTPAHCTBEHHOI'O PACIOJIOKEHUS SP-, sp’-, sp*- ru-
OpUIHBIX OpOUTAJICH.

Monenu KpUCTAIUIMYECKUX PEIIETOK PA3IMYHOIO THUIIA.

Tema 2.5. Ilonumepor.

Heoprannuyeckue mosumepsl. [lonumepsl — IpoCThie BelIeCTBa ¢ AaTOMHOW KPUCTAJ-
JMYECKOW PEelIeTKOM: ajuIoTpONHbIe BUIAOU3ZMEHEHUs yriepona (anmas, rpadur, xapOuH,
¢dyniepeH, B3aMMOCBsI3b THOpUIM3alUd OpOUTaIel y aTOMOB YIiiepojia ¢ MPOCTPaHCTBEH-
HBIM CTPOEHHEM aJJIOTPOIMHBIX MOAU(DUKAIUI); CEJEH U TEIUTyp LENOYEUHOTO CTPOECHUS.
[Tosmmmepbl — CII0XKHBIE BEIIECTBA C ATOMHOW KPUCTAJIIMUECKOW PEIIETKOM: KBapll, KpeM-
He3eM (JMOKCHIHBIE COSTUHEHUSI KPEMHUS ), KOPYH]T (OKCHJI aTFOMUHMS) U QTFOMOCHIIUKATHI
(moneBbIe MITIATHI, CNIIOJA, KaoiauH). MuHepansl U ropHsie moponabl. Cepa miacTuueckas.
MunepaiibHOE BOJIOKHO — acOecT. 3HaueHHe HEOPraHMYECKHX MPUPOJHBIX MOJUMEPOB B
dbopMUpOBaHUH OJHON U3 T€OIOTUYECKUX 000JI0UEK 3eMITU — JIUTOCHEPHI.

Oprannyeckue nojuMepbl. CiocoObl UX MOJYUYCHHS: PEAKIIMU TMOJIUMEPU3ALUUA U pPe-
aKuuu nonuKoHAeHcauu. CTPYKTypbl MOJUMEPOB: JIMHEWHBIC, PA3BETBICHHBIE U TPO-
cTpaHcTBeHHbIE. CTPYKTYpUpOBaHHUE MOJIMMEPOB: BYJIKaHU3AIMS KaydyKoB, AyOneHue oe-
KOB, OTBEPKJACHUE MOJIMKOHICHCAIMOHHBIX MTOJIUMEPOB.

Kinaccudukariys moimmMepoB 1Mo pa3IuyHbIM IPU3HAKAM.

Jemoncmpayuu

Konnekuun mnacrmacce, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPO/I.

MuHepanbHOE BOJIOKHO — acOeCT — W U3JIeTUs U3 HETO.

Mopenu monekyn 6enkos, JIHK, PHK.

Tema 2.6. [lucnepcnuie cucmemel.

IMousitue o nucnepcHbIX cucremax. Knaccudukanus JuCepcHbIX CUCTEM B 3aBUCHMO-
CTH OT arperaTHOro COCTOSIHUSI JUCIIEPCUOHHOW Cpebl U JUCIEPCHOM (Da3bl, a TakKe 10
pa3Mepy ux yactull. [ pyboaucnepcHbie CUCTEMBI: IMYJIbCUHU U CyClieH3uH. TOHKOAMCTIepC-
HbIE CHUCTEMBI: KOJUIOMJHBIC (30JIM W TelM) U UCTUHHBIE (MOJICKYJISPHBIE, MOJICKYJISIPHO-
noHHbIE U HOHHBIE). D ekt Tunnansa. Koarynsauus B kommonansix pactBopax. Cunepesuc
B IeJisiX.

3HayeHHe AMCIEPCHBIX CHCTEM B KUBOM M HEKMBOW NPUPOAEe M NPAKTHYECKON
JKU3HU 4YeJI0BeKa. DMYJIbCUU U CYCIIEH3UU B CTPOUTEIHCTBE, MUILEBOM M MEIUIIMHCKOMN
IIPOMBIIUIEHHOCTH, KOCMETUKE. bHOTOTMYeCKUE, MEAULIUHCKUE U TEXHOJOTHYECKUE 30JIH.
3HaueHWe Telie B OpraHu3aluy >KUBOW MaTepuu. buonoruueckue, MUIIEBbIE, MEIUIMH-
ckue, kocmetndeckue reau. CuHepesuc Kak (QakTop, ONpeAeaioni CPOK TOAHOCTH TPO-
JTYKIIUKA HA OCHOBE Teieil. CBepThIBaHUE KPOBH KaK OMOJIOTUYECKHI CHHEPE3UC, ero 3Haue-
HUE.

Jemoncmpayuu



Bubl ucriepcHBIX CHCTEM U WX XapaKTEePHbBIC TPU3HAKH.
[TpoxoskaeHue jyda cBeTa uyepe3 KOJUIOMIHBIC M UCTHUHHBIC pacTBOpbl (3ddekt TuH-
JIans).

Tema 2.7. Xumuueckue peaxyuu.

Kaaccnpukanusa XMMHYECKHUX peaKLUil B OPraHUYecKoil M HEOPraHU4ecKol Xu-
muu. [lonarue o xumuueckoit peakiuu. Peakiuu, uaymnpe 0e3 U3MEHEHHUS] KaYECTBEHHOTO
COCTaBa BEUIECTB: AJUIOTPONM3ALHUs U u3omepusauus. Peakuuu, uaynme ¢ "3BMEHEHUEM CO-
CTaBa BEILIECTB: MO YMCIIY U XapaKTepy pearupyromux U 00pa3yrolmxcs BemecTB (pasio-
JKEHUs, COCIMHEHUS, 3aMeIleHus], OOMEHA); M0 U3MEHEHUIO CTENEHEH OKUCIICHMS 3JIEMEH-
TOB (OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIE M HEOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaK-
IIMK); MO TerioBoMY 3 dekTy (3K30- B IHAOTEpMUUYECKHE); 10 (a3e (rOMO- U TeTepOTeH-
HBIC); 110 HaNpaBJICHUIO (0OpaTUMBbIEe U HEOOpATUMBIE); 1O HUCIOJIB30BAHUIO KaTalu3aTopa
(KaTaTUTUYECKUE W HEKATATIMTUYECKHE); 10 MEXaHU3MYy (paJuKaibHble, MOJCKYJISIPHbIE U
HOHHBIC).

BeposiTHOCTH MPOTEKAHMSI XMMHUYECKUX peakuuil. BHyTpeHHss dHEprus, SHTAIbINUA.
TeruoBoil a3 ekt xumuueckux peakuil. Tepmoxumuueckue ypapHeHus. CTangapTHas SH-
TaJbIus peakiuii u oOpazoBaHus BemlecTB. 3akoH ['. WM. T'ecca u ero cienctBusi. JHTpomnus.

Ckopoctb xumnuyeckux peaknuii. [lousatue o ckopoctu peakuuii. CKOpOCTh TOMO- U
reTepOreHHON peakuu. DHeprusl aKTUBALIUH.

@DaKTOpbI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW peakuuu. [Ipupona pearnpyrommx Be-
miectB. Temriepatypa (3akoH Baut — T'odda). Konnentpamus. Karanuzatopsl u kaTanus:
rOMO- U T€TEPOTe€HHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPraHUYECKUMU Ka-
Taau3aTopaMy. 3aBUCUMOCTb CKOPOCTH PEAKIMI OT IMOBEPXHOCTH CONPHUKOCHOBEHUS pea-
TUPYIOIINX BEUIECTB.

O0paTtumMocTh XUMHMYECKHX peaknuii. XuMudeckoe paBHoBecue. [lonsatue o xumu-
YECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTPALMU. [[MHAMUYHOCTD XUMHUYECKOT'O PABHOBE-
cus. @akTopsl, BIUAIOIIAE HA CMEIICHUE PABHOBECHS: KOHUEHTpALUs, JaBICHUE, TEMIIEpa-
Typa (npunuun Jlelllarense).

Jlabopamopnan paboma Nel?2
Nzyuenue GpakTopoB, BIUSIOMIUX HA CKOPOCTh XUMUYECKUX PEAKIIUM.
Jemoncmpayuu

Peakuuu ropenus; peakuuu 3HI0TEPMUUYECKUE HA MPUMEpPE PeaklMu pa3ioKeHus (dra-
HOJIa, KAIMHHOM CENUTPBI, OMXpoMaTa aMMOHHUS) U SK30TEPMHUYECKUE HA MMPUMEPE PEaKIIHii
coelMHeHus (obeclBeurBaHNE OPOMHOM BOJIBI M PACTBOpA MEpPMaHraHaTa Kajlus STUIICHOM,
raiieHue U3BeCTH U JIp.).

B3aumopeiicTBre HMHKA pa3iMYHON MOBEPXHOCTU (MOPOIIKA, MbLIX, TPaHyJ) C KUCIO-
TOM.

Tema 2.8. Pacmeopot.

IMonsiTne o pactBopax. uU3nKo-XUMHUUYECKas! IPUPOAA PACTBOPEHUS U pacTBOPOB. B3a-
MMOJICIICTBUE PACTBOPUTENSI U PACTBOPEHHOTO BewiecTBa. PactBopuMocTs BemiectB. Cro-
coOBI BBIpaXKEHHS KOHIEHTPAIMM PACTBOPOB: MaccoBas JOJS PACTBOPEHHOTO BEILECTBA
(mpo1eHTHas), MOJIIpHAsI.

Teopust 3J1eKTPOJMTHYECKOH AUCCONUANMH. MeXaHN3M JUCCOLMALUN BELIECTB C pa3-
JUYHBIMHM TUIIAMU XMMHUYECKUX CBs3€H. BKJaJ pycCKUX YYEHBIX B Pa3BUTHE MpE/ICTaBIIE-
HUI 00 3JeKTposuTHYecKON auccoruanui. OCHOBHBIC MOJOXKEHUS TEOPUU DICKTPOIUTH-



yeckoi aucconuanuu. CTENeHb MEKTPOTUTHIECKON TUCCONranui u (pakTophl ee 3aBHCH-
MOCTHU. CUJIbHBIE U CPEJHUE DIIEKTPOIUTHI.

Jucconmanusa Boasl. Bogopoanseiii nokasarens. Cpena BOJHBIX PAaCTBOPOB AJIEKTPOJIH-
TOB. Peakiiuu oOMeHa B BOJHBIX pacTBOPAX AJIEKTPOIHUTOB.

I'maponaus kak o0MeHHBIH npouecc. HeoOpaTuMbIil ruIpoin3 OpraHunYecKUX U Heopra-
HUYECKUX COEAMHEHUN U €ro 3HaYeHUE B MIPAKTUUECKOH IESITEIbHOCTH YEJIOBEKA.

OOpatumeblil ruaponus coieil. CryneHdarbiil ruaponus. IlpakThuueckoe NnpuMeHEHUE
TUAPOIIHN3A.

['unponus opraHmyeckux BeliecTB (OENKOB, >KUPOB, YIJIEBOAOB, IMOJMHYKICOTH]IOB,
AT®) u ero OuoIOrMUECKOe U MPAKTUIECKoe 3HaueHne. OMbUIeHNE KUPOB. Peakmus 3te-
pUpUKaLINU.

Ilpakmuueckoe 3anamue Ned

CocraBrieHre YpaBHCHHH peakIuii B MOJIEKYISIPHOW M HOHHOU (hopmax.
Ilpakmuueckoe 3anamue Ne6

CocraBiieHre ypaBHEHMI THIPOJIA3a COJIeH U onpeaesienne 3HadeHuid pH - cpenpbl.
Jemoncmpayuu

WNHukaTopbl 1 N3BMEHEHUE UX OKPACKU B PA3HBIX CPENaAX.

I'unponu3 kapOOHATOB, CyIb(ATOB U CHIMKATOB LIEJIOYHBIX METAJIOB; HUTPATOB CBUH-
na (II) wim nuHkKa, XJ1I0pua aMMOHUS.

Tema 2.9. Okucnumenvno-eoccmanosumesnbHble peakyuu. Jnekmpoxumuueckue npo-
ueccol.

OxucaIuTeIbHO-BOCCTAHOBUTEIbHBIE peakunu. CteneHb okuciaeHus. BoccraHoBure-
1 1 OKuCIUTENU. OKUCIIEHUE U BOCCTAHOBJIEHHE. BaxkHENIIIE OKUCIIUTENN U BOCCTAHOBH -
Tend. BoccTaHOBHUTENBHBIE CBOKMCTBA METAJJIOB — MPOCTHIX BEECTB. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOICTBA HEMETANIOB — IMPOCTHIX BELIECTB. BoccTaHOBUTENbHbBIE
CBOICTBa BEIIECTB, O0Opa30BaHHBIX JJEMEHTAMH B HU3IICH (OTPUIIATEIHHON) CTENEHU
okucneHus. OKHUCIUTEIbHBIE CBOMCTBA BEIIECTB, OOpPa30BAHHBIX 3JIEMEHTAMH B BBICIICH
(MOMOXKUTENBHOW) CTENEHNU OKUcCIeHUsl. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA
BEIIECTB, 0OPA30BAHHBIX JIEMEHTAMU B IIPOMEKYTOYHBIX CTETICHSX OKHCIICHUS.

Knaccupukanusi OKHMCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX peakuuili. Peakiuum wmex-
aTOMHOI'O ¥ MEXMOJIEKYJSPHOIO OKHUCIIEHUS-BOCCTAHOBIICHUSA. Peakuuu BHYTPUMOJIEKY-
JSIPHOTO  OKHUCJICHHMS-BOCCTAHOBJICHHS. Peakunu CcaMOOKHUCIEHHUS-CAMOBOCCTAHOBIICHUS
(IUCTIPOTIOPIIMOHUPOBAHHS ).

Merto/ibl COCTaBIICHUSI YPABHEHUN OKHUCIMTEIBLHO-BOCCTAHOBUTEIIBHBIX peakuuii. MeTon
AJIEKTpOHHOTO  Oamanca.  BiusHue  cpeapl Ha  MPOTEKAaHUE  OKUCIUTENIBHO-
BOCCTaHOBUTEJIBHBIX IPOLIECCOB.

XuMHUYeCKHe UCTOYHMKHN TOKA. DJEKTPOJHbIC MOTECHIMANbL. P cTaHgapTHBIX 3JEK-
TPOJHBIX MOTCHIMAJIOB (IJIEKTPOXUMUUYECKHUI psANl HampspDKeHuil meTaiioB). ['anbBanuue-
CKHE 3JIEMEHTHI U MPUHLUIIBI UX pa0doThl. CoCcTaBlI€HNE ralbBaHUYECKUX 3JIeMeHTOB. O0pa-
30BaHHUE TAIbBAHUYECKHUX MMap MPU XUMUYECKHUX IMpoleccax. ['albBaHUYECKUE DJIEMEHTHI,
MPUMEHSAEMbIC B JKM3HU: CBUHIIOBAas aKKyMyJATOpHas OaTapesi, HUKeIb-KaJMHEBbIE Oara-
peu, TOITUBHBIE SJIEMEHTHI.

DJIeKTPOJIN3 PACIJIABOB U BOJAHBIX PACTBOPOB IEKTPOJIUTOB. [Iporieccrl, mpoucxo-
JSIIME HA KaTOAE U aHOJE. YPAaBHEHMS DJIEKTPOXUMUUYECKHUX MPOLIECCOB. DIEKTPOIN3 BOI-
HBIX PAaCTBOPOB C MHEPTHBIMHU 3JICKTPOJAMU. DJIEKTPOIU3 BOAHBIX PACTBOPOB C PACTBOPHU-
MBbIMU 3J1eKTpoaaMu. [IpakTuyeckoe MpUMEHEHHE 3JIEKTPOIU3A.

Ilpakmuueckoe 3anamue Ne'l



CocraBiieHHe YpaBHEHHI OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJI0M
ANIEKTPOHHOTO Oananca. Onpe/erneHue OKUCIUTEIeH U BOCCTAaHOBUTEIIEH.
Jemoncmpayuu
OxucanuTEIbHBIE CBOMCTBA a30THON KHUCIIOTEI.
OkucnuTenbHbIC CBOMCTBA JUXpOMAaTa KaJusl.

Tema 2.10. Knaccugpuxauun eéeugecme. Ilpocmeuie eeuwecmea.

Kaaccnpukanusa Heopranmyeckux BemiectB. [IpocTsie u ciioxHbie BemecTa. Okcu-
Ibl, UX Kiaccudukanus. I'uapokcupl (OCHOBaHUS, KUCIOPOICOACpKAIINE KUCIOThI, amdo-
TepHble ruApoKcubl). Kucnorel, ux knaccudukanus. OcHoBaHus, ux kiaccupuxanus. Co-
JIU CpeIHKE, KUCIIbIe, OCHOBHBIE U KOMILJIEKCHBIE.

Mertansl. [lonoxeHne MeTamioB B MEPUOJUUYECKON CUCTEME U OCOOEHHOCTH CTPOCHUS
ux atoMoB. [IpocTeie BemecTBa — METaJUIbl: CTPOCHUE KPUCTAIUIOB U METAIJIMYECKAS] XU-
Mudeckasi cBsi3b. O0mmMe (hU3MdecKre CBOMCTBA METAIIIOB U MX BOCCTAHOBHUTEIHHBIC CBOM-
CTBa: B3aUMOJICHCTBUE C HEMETAUIaMH (KUCIIOPOJIOM, raJloOr€HaMU, CEpOi, a30TOM, BOJIOPO-
JIOM), BOJIOW, KUCJIOTaMH, PaCTBOpPaMu COJI€H, OpraHnYeCKUMU BEIIeCTBAMHU (CIIUpTamu, ra-
JIoOTeHaliIkaHaMU, (PEHOJIOM, KHCJIOTaMH), meaodamMu. OKCHABI U TUIPOKCUIBI METAJIIOB. 3a-
BHCUMOCTh CBOMCTB 3THX COCIWHEHUN OT CTENEHEN OKUCICHHS METAJIOB. 3HAUEHUE Me-
TaJUIOB B IPUPOJE U )KU3HU OPTaHU3MOB.

Koppo3us meramioB. Ilonstue xoppo3uu. XuMUYeckas KOppo3us. DIEKTPOXUMHYE-
ckast kKopposusi. CriocoObl 3alIUTHl METAJIOB OT KOPPO3HUHU.

OO0mue cnoco0bI MOTyYeHUs1 MeTALI0B. MeTaiisl B ipupoae. Merannyprusi U ee BU-
JIbl: IUPO-, TUAPO- U JIEKTPOMETAILTYPrusi. DJIEKTPOIU3 PACIUIABOB U PACTBOPOB COE/IUHE-
HUW METAJIJIOB M €r0 MPaKTUUECKOe 3HAYCHUE.

Hememannwi. 1lonoxenue HemetamioB B [lepuonnueckoii cucteme, 0COOEHHOCTH CTPO-
€HUS UX aTOMOB. DJIEKTPOOTPULIATEIbHOCTb.

brnaroponubie Ta3pl. DIEKTPOHHOE CTPOSHUE aTOMOB OJIATOPOJIHBIX Ta30B M OCOOCHHO-
CTH UX XUMHYECKUX U (PU3UIECKUX CBOMCTB.

Hewmerannel — mpoctbie BemiecTBa. MIX aToMHOE U MOJIEKYJIIPHOE CTPOCHHE MX. AJUIO-
Tponusi. XMMHUUYECKUE CBOKCTBA HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA: B3aUMOJCIICTBIE
C METaJUIaMH, BOJOPOJOM, MEHEE AJIEKTPOOTPULATEIBLHBIMUA HEMETaIaMU, HEKOTOPBIMH
CJIO)KHBIMU BelllecTBaMU. BOoCCTaHOBUTENbHBIE CBOMCTBA HEMETA/IOB B peakiusix ¢ Qro-
POM, KHCIIOPOJOM, CJIOKHBIMU BEIIECTBAMU — OKUCIUTENSAMU (a30THOM M CEPHOM KHUCIIO-
TaMHU U JIp.).

Jlabopamopnasn paboma Nel3
OO61ue cBOICTBA METAIIJIOB M HEMETAJLIOB.
Jemoncmpayuu

Komnexuust «Knaccudukaius HeopraHWYeCKUX BEIIECTB» W 00pasilbl MpecTaBUTENEH
KJIACCOB.

Komneknus «Knaccupukanus opraHM4ecKMX BELIECTB» W 00paslbl MpeJCcCTaBUTENIEH
KJIACCOB.

Moenu KpUCTaUIMYECKUX PEIIETOK METAJIOB.

Komutekmust MmeTamioB ¢ pa3HbIMU GU3NYECKUMH CBOHCTBAMU.

Koppo3us MetaiuioB B 3aBUCUMOCTH OT YCJIIOBHUU.

3amuTa METaJlJIOB OT KOPPO3UU: 00pa3libl «HEPKABEEK», 3aIIUTHBIX MOKPBITUH.

Komnekuus py.

Monenu KpUCTAIUTMYECKUX PENIETOK Hoa, anmasa, rpadura.



Tema 2.11. Ocnoeénvie knaccol HeopeanuuecKux u OP2AHUYECKUX COCOUHEHUL.

Boapoponnbie coennnennss HemeTtawioB. [lonydyeHne ammMuaka u XJIOPOBOJIOPOJia CHUH-
T€30M U KOCBEHHO. Du3nueckue cBoiicTBa. OTHOMIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOM-
CTBa.

Oxcuabl M aHTWAPUABI KapOOHOBBIX KHMCJI0T. HeconeoOpa3zytomue u coneodbpasyro-
e okcuabl. KucinorHeie okcupl, ux cBoiicTBa. OCHOBHBIE OKCHBI, UX CBOMCTBa. AM(oO-
TEPHBIE OKCH/JIBI, NX CBOWCTBA. 3AaBUCUMOCTh CBOMCTB OKCHUIOB METAJIJIOB OT CTEIIEHH OKHC-
JeHus. AHTUAPUJIBI KApOOHOBBIX KUCIIOT KaK aHAJIOTH KUCIOTHBIX OKCHU/IOB.

Kuciaorel oprannyeckne u Heopranmyeckue. KucioTsl B CBETE TEOPUU 3JIEKTPOJIU-
TUYECKOU auccormanuu. Kucmotel B cBeTe mporosmtrueckoi Teopun. Kimaccudukarus op-
FaHUYECKUX U HEOpraHM4eckux KucioT. OOmue cBOMCTBA KUCIOT: B3aUMOJEHCTBHE Opra-
HUYECKUX M HEOPTaHMYECKUX KHUCIOT C MeTallJlaMH, OCHOBHBIMH U aM(OTEPHBIMHU OK-
CUJAMH U TUAPOKCUIAMH, COJISIMH, 00pa3oBaHue CIOKHBIX 3PuUpoB. OCOOEHHOCTH CBONCTB
KOHLICHTPUPOBAHHOM CEPHOM M a30THOU KHUCIIOT.

OcHoBaHMs opraHuvyecKue M Heopranmieckue. OCHOBaHUS B CBETE TEOPUHU AIIEKTPO-
auTHdeckor aucconmanuu. OCHOBaHMSA B CBETE MpOTONMTHYECKOM Teopuu. Kimaccudu-
Kalsl OPraHUYECKUX W HEOPraHWYECKHWX OCHOBAHUN. XMMHUYECKUE CBOMCTBA WIEJIOYEH U
HEPaCTBOPUMBIX OCHOBaHUM. CBOICTBAa OECKHUCIOPOIHBIX OCHOBAHHUI: aMMHUaKa U aMUHOB.
B3auMHOe BiMsiHHE aTOMOB B MOJIEKYJIE aHUJIMHA.

AM@oTepHbIe OpraHuYeckue U HeopraHuveckue coequHenusi. AMQorepHble OCHOBa-
HUS B CBETE MPOTOIUTHYECKON Teopruu. AM(POTEPHOCTH OKCUIOB U THAPOKCUIOB MEPEX0I-
HBIX METAJIJIOB: B3aUMOJIEHCTBHE C KUCIOTAMU U IIEIOUYaAMHU.

Couu. Knaccudukanus u xumudeckue cBorctBa cojeil. OcOOEHHOCTH CBOWCTB coJieit
OPraHUYECKUX U HEOPTAHUYECKUX KUCIIOT.

I'enernyeckasi CBSI3b MEXKAY KIACCAMH OPraHUYECKUX M HEOPraHUYEeCKUX CoerHe-
HMi. [ToHsATHE O reHeTUUeCKO! CBA3M U TEHETUYECKUX PSAaX B HEOPraHUYECKOW U OpraHu-
yeckoi xumuu. ['eHeTnyeckue psiabl MeTamuia (Ha mpuMepe Kalblus U jKeje3a), HeMeTallia
(cepsl U KpeMHHUs), IEPEXOAHOIO AIeMeHTa (UMHKa). ['eHeTnyeckue psAabl U TeHEeTHUYecKas
CBSI3b B OPTaHUYECKOW XUMUU. EMUHCTBO MHpa BELIECTB.

Jlabopamopnasn paboma Neld

I'enernueckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX U OPTAHUYECKUX COCTUHEHHII.
Tema 2.12. Xumusa 3nemenmos.

S- DJIEeMEHTBI

Bomopoa. [IBOMCTBEHHOE MOJIOXKEHHUE BOJIOPOJA B MEPUOJMYECKON cucTteme. M30Torbl
Bojlopoaa. Tskenas Bojga. OKHCIUTEIBHBIE 1 BOCCTAHOBUTEIBHBIE CBOMCTBA BOJIOPO/A, €TI0
IIOJIy4YECHUE U ITIPUMEHEHHE. Posib BOJOpOIa B 5KUBOW U HEXKUBOU IPUPO/IE.

Boaa. Ponb Boabl Kak cpenooOpa3yroniero BemecTBa KIETKH. DKOJIOTHYECKHE aCTIeKTh
BO/JIOIOJIb30BAHUS.

duemeHnThl 1A-rpynnsl. [l{enounsie Metamnbl. O01Ias XapakTepUCTUKA IIEIOYHBIX Me-
TaJJIOB HA OCHOBaHMHM Mono0xeHus B [lepuonnueckon cucreme anementos 1. . Menaenee-
Ba U CTpoeHus: aToMOB. [lonydenue, pu3ndeckre U XUMUYECKUE CBOMCTBA MIEJIOYHBIX Me-
TayuioB. KaTHOHBI IMIENIOYHBIX METAIOB KaK BaKHEWIas XuUMudeckas (popma ux cyiie-
CTBOBAHMSI, PETryJSITUBHAS POJIb KATUOHOB KaJlMsl U HATpUs B *KUBOU KieTke. [IpupoaHbie
COCMHEHUS HATPUS U KAJIMS, UX 3HAUYCHUE.

duemenTbl ITA-rpynnbl. O0mmas XapakTepuCTHKa MIEIOYHO3EMENbHBIX METAJIOB U
MarHus Ha OCHOBaHMWM NosoxeHus B [lepuoaunueckon cucteme snemeHToB . M. Mennene-
eBa U CTpoeHHUs: aToMOB. Kanbiuii, ero noiydeHnue, (U3NUecKre U XUMUYECKHUE CBOMCTBA.



Baxueiimme coeAuHEHUsT KaIbLUs, UX 3HAYEHHE U NpuMeHeHue. Kanbuuii B mpupoe, ero
Ouosoruueckas posb.
P- 3JICMCHTBI

AsnloMuHMH. XapakTepuCcTUKa aTllOMUHUSA Ha OCHOBAHUH ITOJIOKEHHUs B [lepnoanueckon
cucteme snementoB J[.. MenneneeBa u crpoenust aroma. [lonyyenue, pusndeckue U Xu-
MUYECKHE CBOMCTBA allOMUHUS. BaxkHeie coeAMHEeHUsl AIFOMUHUS, UX CBOMCTBA, 3Haye-
HUE U npuMeHeHue. [IpupoaHeie coeqMHeHUsT ATFOMUHUS.

Yriepoa n kpemuuii. O61as xapakTepucTUKa Ha OCHOBAHUHU X mojoxkeHus B [lepuo-
nudeckoi cucteme J[. M. MenneneeBa u ctpoenus aroma. [IpocTeie BemecTBa, 0Opa3oBaH-
HbIE 3TUMH 3JIeMeHTaMu. OKCUJIBI U TUJPOKCUIBI YTIIepoaa U KpemHus. Baxkueiine coinu
YTOJBHON ¥ KPEMHUEBOU KUCTOT. CUIMKATHAS] IPOMBIIIUICHHOCTb.

I'anorennbl. O0mas xapakTepuCTHKa rajJoreHOB Ha OCHOBaHHMM UX TojoxkeHus B [lepuo-
nrueckoun cucreme aneMeHToB 1. M. MenaeneeBa u ctpoeHus aToMoB. ['anorensr — mnpo-
CThIE BELIECTBA: CTPOCHUE MOJIEKYJ, XMMHYECKHE CBOMCTBA, MOJY4YECHUE M MPHUMEHEHUE.
Baxxneiine coelMHEHUs! rajlOreHOB, UX CBOWCTBA, 3HaYEHUE U NMpUMeHeHue. ['anoreHsl B
npupoze. buosorudyeckas poyib raJIOr€HOB.

Xajbkorenbl. OO0mas xapakTepUCTHKA XalbKOT€HOB Ha OCHOBAHMHM HMX IOJOXKECHHS B
Ilepnonnueckoit cucreme aneMeHToB /[ M. MeHnneneeBa u cTpoeHHsI aTOMOB. XaJlbKOT'€HBI
— mpocThie BemecTBa. Amtorponus. CTpoeHHe MOJIEKYH aUIOTPOIMHBIX MOIUGUKAINA U
ux cBoictia. [lonydyeHne U MpUMEHEHHE KUCIOPOJa U Cepbl. XalbKOI€Hbl B MPUPOJE, UX
Ounosoruyeckasi pob.

JuemeHTbl VA-rpynnbl. O01asi XapakTepucTUKa JIEMEHTOB 3TOM TPYIIIBI HA OCHOBA-
HUM UX noJioxkeHus B [lepunoanueckon cucreme 3nneMeHToB . . MenaeneeBa u crpoeHus
aToMoB. CTpoeHue MOJIEKYJbl a30Ta U aJJIOTPONHBIX MoauduKauuid ¢pocdopa, ux puznye-
CKHE U XMMHUYeckue cBoicTBa. Bomopoausie coequuenust anemMeHToB VA-rpynmbl. OKCUAbI
azota u (ocdopa, cooTBeTCTBYOMUE UM KUCTOTHI. Comu 3Tux KucioT. CBONWCTBA KUCIIO-
POJIHBIX CoenuHEHUN a3zoTa u (¢ocdopa, UX 3HaUECHUE W MpuMeHeHue. A3ot u docdop B
pUpPO/Ie, UX OUOTIOTHYECKas POJIb.

duemeHnTbl 1VA-rpynnbl. O01mas xapakTepuCTUKa 3JIEMEHTOB TOW TPYIIIBI HA OCHO-
BaHUU UX nosnoxeHus B Ilepuonuueckoit cucreme anementoB /l. 1. MenneneeBa u ctpoe-
HUS aTOMOB. YTJiepoa u ero amiorponus. CBOMCTBA aUIOTPOMHBIX MOAUGUKAIIUN yraepo-
Jla, UX 3Ha4YeHUE U npuMeHeHne. OKCUAbI U TUIPOKCH/IBI YIIEpoaa U KPEMHUS, UX XUMUYE-
ckue cBorictBa. Conu yrojibHOM M KPEMHHMEBBIX KUCIIOT, UX 3HaUeHUE U npumeHeHue. [Ipu-
pO1I000pa3yroIIast poJib yriaepoa sl 5)KUBOW U KPEMHUS IS HEKUBOU MPUPO/IBI.

d — seMeHThI

Ocobennoctu crpoenust aromoB d-anmemenTtoB (1-VIIB-rpymnm). Mens, IMHK, XpoM, Ke-
J€30, MapraHell Kak MpOCThie BEIIeCTBa, MX (HM3MUECKHEe UM XUMHUYEeCKue cBoicTBa. Ha-
XOXKJIGHHE JTUX METAUIOB B MpHUpOJe, UX ToiaydeHue u 3HadyeHue. CoeauHeHus d-
AJIIEMEHTOB C Pa3JIMUYHBIMU CTENIEHSMU OKUCIIEHUS. XapaKTep OKCUI0B U THUIPOKCUIOB 3TUX
AJIEMEHTOB B 3aBUCUMOCTH OT CTENIEHHU OKUCJICHHS METAJLIA.

Ilpakmuueckoe 3anamue Ne8
OO0muii TUTaH XapaKTEPUCTUKH TIaBHBIX (A) MOATPYIIIT AJIEMEHTOB

Ilpakmuueckoe 3anamue Ne9
OO6mias xapakTepUCTHKAa U3MEHEHHUs CBOMCTB SJIEMEHTOB B MOOOYHBIX MOATPYIIax

(I-VI rpymmax)



Jemoncmpayuu

[lepnoauueckas cucrema Menzaeneesa /.M. Komiekiuu npocTeix BelecTB, 00pa3oBaH-
HBIX 3JIEMEHTAMU PA3JIMYHbBIX AJEKTPOHHBIX CEMENCTB.

Koiekuyun MuHepanoB v TOPHBIX MOPOJ.

Tema 2.13. Xumus 6 scusnu oduwecmaa.

XuMusi ¥ IPOou3BOACTBO. XUMUYECKAsI MPOMBIIINIEHHOCTh U XUMUYECKUE TEXHOJIOTUH.
Chbippe Uil XMMHUYECKOW NPOMBINUIEHHOCTH. Boja B XMMHYECKON IPOMBIILIEHHOCTH.
OHeprus 1 XUMHYECKOTo MPOU3BOJIcTBA. HayuHble NPUHIMIBI XUMHUYECKOTO MPOU3BOI-
CTBa. 3aluTa OKpYKarolleh cpeabl U oXpaHa TpyJa MpU XUMHUYECKOM mpousBojacTe. Oc-
HOBHBIE CTaJMU XMMHUYECKOT0 Mpou3BojicTBa. CpaBHEHHE MPOU3BOJICTBA aMMHUAKa U METa-
HOJIA.

XuMusl B CeJIbCKOM XO03s1iicTBe. XMMH3alMsl CENbCKOIO XO0341CTBA U €€ HAIlPaBJICHUS.
PacTenust u mouBa, MOYBEHHBIN MOTJIOMAIONIUN KOMIUIEKC. Y TOOpEHUs U WX KilaccCh(UKa-
1. XUMUYECKUE CPEJICTBA 3alIUThl pacTeHuil. OTpuliaTeNbHbIE TOCIEACTBUS IPUMEHEHUS
MECTUINIO0B U 60phOa ¢ HUMU. XUMU3AIIHSI )KHBOTHOBO/ICTBA.

XuMus ¥ 3K0J0rusl. XUMHUECKOE 3arpsi3sHEHUE OKpyxkaromiei cpeabl. OxpaHa Tuapo-
chepbl OT XUMHUECKOTO 3arpsisHeHHUs. OxpaHa MOYBBI OT XHMHUYECKOTO 3arpsi3HEHUSI.
Oxpana atMocdepsl 0T XUMHUECKOro 3arpsisHeHus. OxpaHa (iaopsl U GayHbl OT XUMHYE-
CKOI'0 3arpsi3HeHUsI. BUOTEXHOIOTHS ¥ T€HHAs] HHKEHEPUSI.

XuMmus ¥ NOBceIHEBHAS KU3Hb YesloBeka. JloMamnHss anteka. Moroiye U YucTAIme
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMU HacEKOMBIMH. CpelicTBa TNYHOW TUTHEHBI U KOC-
METUKHU. XUMHUS U NUla. MapKUpOBKH YIAKOBOK IMHUILIEBBIX U TUTUEHUUYECKUX MPOIYKTOB U
YMEHHUE UX YUTATh. IKOJOTHS KUIINIIA. XUMHUS U TeHETHKA YEJIOBEKa.

Jemoncmpayuu
Komneknus ynoOpeHuit v necTuuaos.
OO0pa3npl  cpeAcTB  OBITOBOM ~ XMMHUHM M JICKAPCTBEHHBIX  IPENapaTroB.
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Camocmoamenvnasn padoma K pazoeny 2 «Qowias u HeOP2AHUYECKAA XUMUA)

Cocmaenenue cxemol.

arperaTHbIX COCTOSIHUM;

CTPOEHUS AIIEKTPOHHBIXOPOUTAIIEH;

o0pa3oBaHus Pa3IMYHbIX BUJIOB XUMUUYECKUX CBS3EH;
KJIaccuUKAIMU XUMUYECKUX PEaKlMi B OPraHMYeCKOW M HEOPraHMYECKON XUMUU; Kilac-
cu(duKanuu pacTBOPOB IO arperaTHbIM COCTOSIHUSIM;

CTYNEHYATOM TUCCOIUAIINY CHIIBHBIX U CIA0BIX 3JIEKTPOJIUTOB;
XapaKTePUCTUKU TUITUYHOT'O METajllia M HeMeTala (1o BeIOOpY);
TF€HETUYECKOM CBSI3U MEXK]y KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM;
TF€HETUYECKOM CBSI3U MEXY KJIacCaMU OPTaHUYECKUX COECIUHEHUII;
XapaKTEPUCTUKH 3JIEMEHTA NIEPUOINYECKON CUCTEMBI (110 BBIOOPY);
Iloozomoeums coodbuwenue:

00 otkpbiTuu 35eMenta [ICX3 (mo BIOOPY) U 00BSICHEHUE €T0 Ha3BaHUS;
0 3HAQYEHUHU JUCTIEPCHBIX CUCTEM B OBITY;

Cocmaenenue kpocceopoa na memy «llonumepory, «Memaniviy;
Pewenue ynpasxcnenuii:

Ha CKOPOCTh XUMUYECKON PEaKIIny;

Ha XMMHUYECKOE paBHOBecue, npuHuun Jle-1llarense;

Ha CMEIIEHNE XUMUYECKOT0 paBHOBECHS;

Ha CIOCOOBI BBIPAXEHUSI KOHIICHTPALIUK;

Ha KOHCTaHTY JUCCOIHAIUY;

Ha COCTaBJICHUE MOJICKYJISIPHBIX YPaBHEHU;

Ha COCTaBJIEHUE YPaBHEHU THIPOJIN3A;

Ha ONpEe/IeNICHUE CTETIEHN OKUCIICHUS;

Ha ONpe/IeNIEHNE OKUCIIUTENS U BOCCTAHOBUTEIS;

Ha cocrasieHue ypaBHeHuii OBP;

Hanucanue pegpepamoe na memut (no év1oopy):

Kuznb u geareabHocts .M. Menaeneena.

[Teproauueckomy 3aKoHy Oy/ayiee He TPO3UT Pa3pyILICHHEM.

Cunres 114-ro ameMenTa — TpuyM@ pOCCHUIUCKUX PU3NKOB-SIEPIIUKOB.
MuHepalbl 1 TOPHBIE TOPOIBI KAK OCHOBA JTUTOC(HEPHI.

Koppo3sust MeTanioB v ciocoObI 3aIIUTHI OT HEE.

Hctopus mBeaCKON CIIUYKHU.

XUMHUS METaJUIOB B MO€H MpodecCuOHANbHOMN AESITETbHOCTH.

XUMUS HEMETAJNIOB B MO€H PO eCCUOHATILHOM 1eATeTbHOCTH.
CepHas KUCIOTa — «XJIE0 XUMHYECKON TTPOMBIIIIIEHHOCTH.
[ToBapeHHas COIb KaK XUMUYECKOE CHIPHE.

Tembl cooduenuil, peghepamos, UHOUBUOYATILHBIX NPOEKHLOB

OTtkpsiTHE 371eMeHTa (110 BBIOOPY) U 00BSCHEHHE €ro Ha3BaHMUSL.

3HayeHHe JUCTIEPCHBIX CUCTEM B OBITY.

HcTopusi BOSBHUKHOBEHMS M Pa3BUTHSI OPraHUYECKON XUMUU.

Posib oT€UEeCTBEHHBIX YUEHBIX B CTAHOBIEHUH Pa3BUTUU MUPOBOI OPraHMYECKONH XUMHH.



Kusnb u gesrensHocth A.M. Bytneposa.

Apomatuyeckue yrieBoJA0pO/Ibl KaK ChIphE AJI MPOU3BOICTBA MECTULIUIOB.

DKOJIOTMYECKUE aCTIEKTHI HCITOJIb30BAHUS YTIIEBOJIOPOJIHOTO CHIPHS.

HcTtopusi OTKpBITUS M pa3pabOTKH ra3oBbIX U HE(TAHBIX MECTOpOXkAeHUA B Poccuiickoi

Denepanuu.

9. Xumus yrieBoAOpOIHOTO ChIPhs U MOsi Oyaymias mpodeccuoHalbHas IesTEIbHOCTb.

10. DraHou: Benuyaiiniee 0aro u cTparrHenIiee 3710.

11. Ankoronu3M U ero npoduiakTHKa.

12. MHoroaTOMHBIE CIIUPTHI U MOS OyyIas mpodeccuoHanbHast 1eITeIbHOCTb.

13. ®opmanbaerna Kak OCHOBA TMOIYYECHHUS BEIIECTB U MAaTEPUAIOB ISl MOEW MpodeccnoHanb-
HOHU JesTEIILHOCTH.

14. Vicropus ykcyca.

15. Kupsl Kak NPOAYKT MUTAHUS U XUMHYECKOE CHIPHE.

16. Meia: mpornuioe, HacTosiiee, Oyayiiee.

17. YrneBozsl U UX poOJib B )KUBOM MpUpPO/IE.

18. Pa3BuTHe caxapHOU mpoMbIuieHHOCTH B Poccun.

19. Ponb yrneBonoB B Moeii Oyayiiei npodeccuoHanbHON AesITeIbHOCTH.

20. AHMIIMHOBBIE KPACUTENH: UCTOPHS, TPOU3BOACTBO, MIEPCTICKTHBA.

21. AMUHOKHCTIOTBI — KUPITUYHKNY OCITKOBBIX MOJIEKYI.

22. Ku3Hb — 3TO coco0 CyIIeCTBOBAaHUS OCIKOBBIX TEII ....

23. benkoBasi OCHOBa HMMYHHUTETA.

24. Jlepurut Oenka B MUIIEBBIX MPOAYKTaX M €ro MPEo0JICHNEe B paMKax rio0albHON MPOJI0-
BOJIbCTBEHHOW MTPOTPAMMBI.

25. XuMHUs ¥ OMOJIOTHS HYKJIEMHOBBIX KUCIIOT.

26. Ku3np u nesrenbHOCTh J[.M. Menneneena.

27.TlepuonnyeckomMy 3aKOHY Oy/yIiee He TPO3UT Pa3pyILICHHEM.

28. Cunre3 114-ro snemenTa — TpuyM@ poCCUNCKUX (HU3UKOB-SACPITUKOB.

29. MuHepaJibl ¥ TOpHBIE MOPOJIbI KaK OCHOBA JTUTOC(EPHI.

30. Koppo3ust MeTallIoB U CIIOCOOBI 3aIIUTHI OT HEE.

31. Vctopust mIBEICKON CITUYKH.

32. XuMHsl METAJUIOB B MOeH Ipo(ecCHOHAIbHON AESITEIbHOCTH.

33. XuMusi HEMETAJUIOB B MOeH po(hecCHOHAIbHON AESITEIbHOCTH.

34. CepHast KUCJIOTA — «XJI€0 XUMHUYECKON MPOMBIIIIIEHHOCTHY.

35.[ToBapeHHas COIb KAK XUMUYECKOE CHIPHE.

© N o o



4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUYEBHOM
AEATEJBHOCTUOBYYAIOIIINUXCA

Conep:xxanue 00y4eHus

XapakTepucTHKa OCHOBHBIX BH/IOB /1eSITeJIbHOCTH CTY-
JEeHTOB (HA YPOBHE YUeOHBbIX JIeliCTBHI)

Baxueiiniue XUMH4YeCcKHue
MOHATHSA

YMeHue gaBaTh ONpeeieHre U ONePUPOBaTh CISAYIOIUMU
XUMUYECKUMHU TIOHSATUSIMU: BEIIECTBO, XMMHUYECKUU 3Jie-
MEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIE aTOMHAsI U MOJIe-
KYJIsSIpHAsk Macchl, HOH, aJUIOTPOIUS, U30TOMbI, XUMHUYECKAs
CBfI3b, AJIEKTPOOTPULIATEIILHOCTb, BaJCHTHOCTb, CTEMEHb
OKHCJICHUS, MOJIb, MOJISIPHAsi Macca, MOJIIPHBIA 00BEM Ta-
3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U HEMO-
JIEKYJIIPHOTO CTPOEHHS, PACTBOPHI, SJIEKTPOIUT U HEIJCK-
TPOJIUT, DJIEKTPOJIUTUYECKAS] TUCCOIUAIINS, OKUCIUTEIh U
BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAHOBJICHUE, TETJIOBOM
7 deKT peakiuu, CKOpOCTh XUMUYECKOM peakInu, KaTaius,
XUMHUYECKOE PaBHOBECHE, YIIEPOAHBINA CKeleT, (yHKIHO-
HaJbHas TPYIINA, U30MEPHSI, TOMOJIOTHUS

OcHOBHBIE 3aKOHbI XUMHH

@opMyIMpPOBAHUE 3aKOHOB COXPAHEHMSI MACChI BEILLIECTB U
IIOCTOSIHCTBA COCTABA BEIIECTB.

YcTaHOBKa MPUYUHHO-CIIEACTBEHHON CBSI3M MEXKIY COJEep-
YKaHUEM ITHX 3aKOHOB U HAIMHMCAHUEM XUMUYECKUX (HOPMYI
Y ypaBHEHMI. YCTaHOBKA 3BOJIOLMOHHON CYIIHOCTU MEH-
JIEJIEEBCKON M COBpPEMEHHON (HOPMYIMPOBOK MepUOaAHYE-
ckoro 3akoHa J[. 1. MenneneeBa. O0ObsicHeHUEe PU3NYECKO-
IO CMbICJIa CUMBOJIMKM TMEPUOIUYECKON TaOIUIBI XUMHUYE-
ckux anemeHToB JI. . MenzeneeBa (HOMEpPOB 3JIE€MEHTA,
nepuoja, Ipymnmbl) U yCTaHOBKA MPUYMHHO-CIIEICTBEHHOM
CBSA3M MEXKIY CTPOEHHUEM aToMa M 3aKOHOMEPHOCTSIMH H3-
MEHEHUSl CBOWMCTB AJIEMEHTOB M OOpa30BAaHHBIX HUMHU Be-
IIECTB B MEPUOJIAX U IPYIIax.

XapakTepuCTHKa 3JEMEHTOB MajblX U OOJBIIKUX MEPHOI0B
no wux nojoxeHutro B llepuommueckoir cucreme /l.
N.Menpneneesa

OcHoBHbBIE TEOPUU XUMHHU

VcraHoBKa 3aBUCMMOCTH CBOMCTB XMMHUYECKUX BEIISCTB OT
CTPOCHHS aTOMOB OOpa3yIOMUX HX XHMHUYECKHX dSJIEMCH-
TOB. XapaKTEpUCTHUKA BAKHEUIIUX TUIIOB XUMUYECKUX CBSI-
3e¥ 1 OTHOCHUTEIILHOCTH TOU THUITOJIOTHH.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa
Y CTPOCHUS KPUCTAIIMYECKUX PEUIETOK.

@opMyJIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU BIEKTPOIIU-
TUYECKOM JUCCOLMAIMU M XAPAKTEPUCTHKA B CBETE 3TOU
TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX CO-
€IVMHEHN.

DopMyJIHMPOBKA OCHOBHBIX MOJOKEHUN TEOPUU XUMHUYECKO-
r0 CTPOEHHUSI OPTAHUYECKUX COCIMHEHUN U XapaKTEPUCTHUKA
B CBETE ATOW TEOPUM CBOWMCTB OCHOBHBIX KJIACCOB OPTraHMU-




YEeCKHUX COCAUHECHUM

Ba:kHeiimue BemecTrBa H
MaTepHaJIbl

XapakTepuCcTHKa COCTaBa, CTPOEHUs, CBONCTB, MOJTyUYEHUS U
npuMeHeHus: BaxkHeWmux metamuioB (A u II A rpynm,
ATIOMUHMS, JKelle3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-371EMEHTOB) U UX COCTUHEHUN.
XapaKTepuCTHKa COCTaBa, CTPOCHHS, CBOMCTB, IOTYyUCHHS U
npuMeHenus Baxuenmux Hemetamwios (VIII A, VIIA, VIA
rpynm, a Takxe azota U (Qocdopa, yriepona u KpemHHUS,
BOJIOPOJIa) U HMX COEAUMHEHHWH. XapakTepHCTHKa COCTaBa,
CTPOEHUSI, CBOMCTB, MOJYYCHHS U PUMEHEHUS BAKHEHIIINX
KJIACCOB YTJIEBOJOPOJOB (AJIKAHOB, IUKIOAJIKAHOB, ajKe-
HOB, aJKWHOB, apEHOB) U UX HauOoJee 3HAUMMBIX B HAPO/I-
HOXO3SIICTBEHHOM IIJIaHE MPEICTaBUTEIICH.

AHanorn4yHas XapaKTEePUCTHKA BAXHEHIIMX TPEICTABUTE-
Jeil Apyrux KJIacCOB OPraHUYECKUX COCIMHEHUN: METaHOIa
U DITAHOJA, CIOXKHBIX 3(QHUPOB, KUPOB, MBLI, AJbJACTUIOB
(hopmanbreruoB M areTalbAeTua), KETOHOB (alleTOHA),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIOTHI, JIJISi €CTECTBEH-
HO-HAy4YHOTO Tpouis NpeACcTaBUTENeH IPYrux KIaccoB
KHCIIOT), MOHOCaXapuJ0B (TIIOKO3bI), NTHUCaxapuaoB (caxa-
pO3bI), MoiucaxapuioB (Kpaxmajiaa U IeJUTI0JIO3bI), aHUIHU-
HA, aMUHOKHUCJIOT, OEITKOB, UCKYCCTBEHHBIX W CHHTETHYE-
CKHX BOJIOKOH, Kay4yKOB, TJIACTMAcCC

XuMHnuecKkuii f3bIK U CHM-
BOJINKA

Hcnonb3oBanue B yueOHOU U NpodecCuOHATBHOMN J1eATeNb-
HOCTH XMMUYECKUX TEPMUHOB M CHMBOJIUKH.

Ha3Banue n3y4eHHBIX BELIECTB IO TPUBUAIBHON WU MEXK-
JYHapOJHOM HOMEHKJIAType U OTpakeHHE COCTaBa ATHX CO-
€IMHEHU ¢ TOMOLIBI0 XUMUYECKUX (HOpMYII.

OTpakeHne XMMHMUYECKHX IPOLECCOB C MOMOUIbIO ypaBHE-
HUW XUMUYECKHUX PEaKINI

XuMHYecKne peakuumn

OOBbscCHEHHE CYHIHOCTHM XUMHUYecKuX mporeccoB. Kiaccu-
buKams XMMUYECKUX PEeaKUUi M0 pa3IuYHbIM IPU3HAKAM:
YUCIy U COCTaBY MPOJYKTOB U PEAreHTOB, TEIJIOBOMY 3(-
dekry, HampaBieHMIO, (a3e, HaJIMUMIO KaTalu3aropa, U3-
MEHEHMIO CTENEeHEW OKHUCIIEHUS 3JIEMEHTOB, 00pa3yIOLINX
BELIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO M Pa3IMYHOrO B THUIIOJIOTMU
peaxiuii 1isi HeOPraHUYECKOW U OPraHUYeCKON XUMUHU.
Knaccuduuukanus BemecTB M MPOLECCOB C TOYKU 3PEHUS
OKHCIIeHUsI-BOCcCTaHOBIEHUs. CoCTaBlieHUEe YpaBHEHUH pe-
aKIUi ¢ TOMOIIBIO METO/1a BJIEKTPOHHOT0 OasiaHca.
OOBsCHEHNE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakuuu
U II0JIOXKEHUS] XMMHYECKOI'O0 PAaBHOBECHS OT pa3jIMYHbIX
bakTopoB

XUMHYECKHH IKCIIEPUMEHT

BrinonHeHne XuMU4eCKOro 3KCIIEPUMEHTa B TIOJTHOM COOT-
BETCTBHH C IIPaBUIIAMH O€30MaCHOCTH.

HaGmonenue, ¢ukcauus ¥ onucaHue pe3ysibTaToB IMpOBe-
JICHHOTO DKCTIEPUMEHTA




Xumuyeckass ”HGpopmManus

[TpoBeaeHre caMOCTOATENBHOIO MOMCKA XUMHUYECKOH HH-
dopmMalMM C UCHOIb30BAHMEM PA3JIMYHBIX HCTOYHHUKOB
(Hay4HO-TIOMYJISIPHBIX W3/aHUH, KOMIBIOTEPHBIX 0a3 JaH-
HBIX, pecypcoB MHTepHera). Mcnonb30BaHne KOMIbIOTEp-
HBIX TEXHOJIOTHH 17151 00pabOTKM M Meperadyd XUMUYECKON
uH(OpPMAIMY U €€ MTPEICTABICHUS B PA3IUYHBIX (popMax

Pacuernl mo XMMHYECKHM
¢popmyiam u ypaBHeHHSIM

YcraHOBKa 3aBUCHMOCTH MEXKJYy Kau€CTBEHHOW M KOJIMYE-
CTBEHHOM CTOPOHAMHU XMMHUYECKHX OOBEKTOB U MPOLIECCOB.
Pemenne pacyeTHbIX 3a7ad MO XUMHUYECKUM (GoOpMylnaM U
YpPaBHEHUSIM

IIpopuasnoe u mnpodec-
CHOHAJIBHO 3HAa4YHMOE CO-
AepKaHne

OObscHeHHEe XUMHUYECKHUX SIBJICHHUM, MPOUCXOIAIIUX B MPH-
pojie, ObITY U Ha MPOU3BOJICTBE.

OmnpeneneHre BO3MOXKHOCTEH TPOTEKAHUS XUMHUYECKHUX
NpEeBpaIleHUH B PA3IMYHBIX YCIOBHUSX.

CobmtoieHne MpaBUil dKOJOTUYECKH TPAMOTHOIO TOBEJIe-
HUS B OKPYXKaIOIIEH cpene.

OreHKa BIUSHUS XUMHUYECKOTO 3arpsS3HEHUsT OKPY>KaroIel
Cpelbl Ha OPraHU3M YeJI0BEKa U JAPYTUe KUBbIE OPraHU3MBbI.
Cobmtoienue mpaBuil 0€30MacHOTO OOpaIeHus] ¢ TOPHYH-
MU ¥ TOKCHUYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM 000pYH0-
BaHueM. [1oAroToBKa pacTBOPOB 3aJaHHON KOHIIEHTPALIUU B
OBITY U Ha TIPOU3BO/ICTBE.

Kputnueckas oneHka JOCTOBEPHOCTU XMMHUYECKOW MHPOP-
MaIliH, TOCTYMAIONIEH 13 Pa3HbIX HCTOYHHKOB




5. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TIUCHUTIIIMHBI

51 TDEGOBQHI/IH K MUHUMAJBbHOMY MaTC¢pHAJIBHO-TEXHUYICCKOMY o0ecnevYeHuIo
Peamuzanms ImporpaMmbl JUCHHUIIIIMHBI OCYIIECCTBIISCTCS B Ha6opaTopHH XUMHNHU

O6opynoBanue yueoHoro kabunera Jlabopatopust XuMuu
M0CAJI0YHBIE MECTA MO KOJIMYECTBY O0YUaIOIINXCS;
pabouee MeCTO IpenoaBaTes;

CTCH/JIBI;

MO/JIENH;

e Ha0oOp AJI U3TOTOBJICHUS MOJIeJICH BEIIECTB;

®  MYJIbTUMEAUNHBINA TPOEKTOP;

® XUMHYEcKas MMOCy/la U XUMHUYECKUE PEaKTUBBI;

® KOMIIBIOTED.

Texnuveckue cpeacrsa o0yuenusi: gadoparopusi «KOMIBIOTEPHOIO TECTUPOBAHUA» (KOM-
IBIOTEPHI C JMIIEH3UMOHHBIM NPOrPaMMHBIM OOECIIeYeHHEM, ayAUTOpHAs AOCKAa MYJIbTHUMEIUIHAs)
U «TexHUYeCKHX cpeacTB» (MyJIbTUMEAUHHOE 000PY/I0BaHHE).

5.2 UndopmanuoHHOe od0ecneueHue 00yueHus
Ilepeyenb pekoMeHayeMbIX Y4eOHbIX M3a1aHNi, UHTepHeT-pecypcoB, 10MOJHUTEIbHON
JINTEPaATypPhbl

OcHoBHas IUTEpaTypa

1. Tymuxun E.M. Xumus B 2 4. Yacte 1. O6mias u HeopraHudeckass XuMusi: y4eOHUK
st CITIO — 2-e w3, ucnp. u gon. — M.: U3gatenscTBo FOpaiit, 2018.

2.  Tynuxun E.A. Xumus B 2 4. Yacts 2. Oprannueckas xumusi: yaeonuk mis CI1O — 2-
e u3., ucnp. u gom. — M.: M3parensctBo FOpaiit, 2018.

HNurepHer — pecypcsl
www.pvg.mK.ru(omumnuana «[Toxkopu BopoObeBbI TOpBI»).
www.hemi.wallst.ru(OGpa3oBarenbHbBIN CaUT IS IKOJIBHUKOB « XHMHUSI ).
www.alhimikov.net(O6pa3oBaTeibHbIN CalT ISl ITKOJIEHUKOB).
Www.chem.msu.su(DnekTpoHHas OMOTHOTEKA 10 XHUMUH).
www.enauki.ru(uarepHer-usaanue Juist yuutenei « ECTecTBEHHBIC HAYKI» ).
www.1september.ru(metoaudeckas rasera «IlepBoe ceHTIOPs»).
WWW.hvsh.ru(kypHai «XuMust B IIIKOJIE»).

WWW.hij.ru(xypHan «Xumust U 5KU3HBY).
Www.chemistry-chemists.COM(3eKTPOHHBIH KypHaT « XHUMHKA U XUMHUS)

5.3. Pexomenganuu mo peaindanu ITUCHUIIJIMHBI 1JIi MHBAJIMIAOB H JUII ¢ OrpaHHY€H-
HBIMH BO3MOKHOCTAMM 310POBbSA

5.3.1. Hanu4ne cOOTBETCTBYIOIIMX YCJAOBHI peann3aluy TUCHUTIINHBI
s oOyyarommxcsu3 4uciia UHBAJIMOB U JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3]I0pPOBBSI Ha
OCHOBAHMU MHCHMEHHOTO 3asBJIEHUSI 00ydarolerocs AMCHUIUIMHA (MIPOopecCHOHATIBHBIN MOIYIIB)
peau3yeTcsi ¢ y4eToM 0COOEHHOCTEH NCMX0(U3NYECKOT0 Pa3BUTHUS, HHANBUAYAIbHBIX BO3MOXKHO-
CTeH U COCTOSIHMSA 3]I0pOBbsI (Jlajiee - MHIUBUAYAJIbHBIX OCOOCHHOCTEN); oOecreunBaeTcsi co0Io-


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

JICHHUE CIEeTYIOIUX 00X TpeOOBaHUN: HCIOIB30BAHNE CHEIMATIBHBIX TEXHUYECKHX CPEICTB 00Y-
YEeHUs KOJUIEKTUBHOI'O U MHJMBHyaIbHOI'O MOJb30BaHUs, IPEIOCTABIEHUE YCIYT aCCUCTEHTA (I10-
MOII[HUKA), OKAa3bIBAIOLIETO TaKOMY O00y4aromeMycsi HEOOXOJUMYI0 TEXHUYECKYIO IOMOIIb, 00ec-
HeYeHHe JI0CTyNa B 3/1aHUs U MOMEIIECHUs, I/Ie IPOXOAUT yUeOHbIH mpoliecc, pa3MelieHne Ha Mop-
tasie OCII HeoOX0AMMBIX MaTEpPHAJIOB JUIsl TEOPETHUECKON MOATOTOBKH, Ui Ja0OpaTOPHBIX padoT,
MaTepHaJIoB Ul CaMOIIPOBEPKHM 3HAHUN (KOMIETEHLMI) U MOATOTOBKM K KOHTPOJI 3HAHWUH IO
paszenam AUCHMIUIMHBI (IPO(EeCCHOHANBHOTO MOIYJS),  JIPYrue YCJIOBHs, 0€3 KOTOPBIX HEBO3-
MOYKHO WJIN 3aTPyJHEHO 00y4YeHUe MO AUCHUILINHE (TPOo(ecCHOHATBHOMY MOIYIIIO).

5.3.2.00ecnevyenue co0/I0eHUs1 00IUX TPeOOBAHMIT

[Tpu peanu3anuu JUCHUILTUHBL (MIPOPECCHOHAIBHOTO MOAYJIS) Ha OCHOBAaHUU MUCHBMEHHOTO 3asiB-
JIeHHs1 00yJaromerocsi 00ecreYnBaeTcsi COOMOICHNUE CIICAYIONIMX O0IUX TpeOOBaHUIl: MPOBEICHHUE
3QHITHIA IS CTYJEHTOB-HHBAIUIOB U JIUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU 3]IOPOBBSI B OJHOU
ayJUTOPUU COBMECTHO C JIPYTUMHU O0yUYarOIIUMHUCS, HE MMEIOIIMMH OTPAaHHMYCHHBIX BO3MOKHOCTEH
3JI0POBBSI, €CJIM 3TO HE CO3/IaeT TPYAHOCTEH I 0OYJaIOIINXCS; MPUCYTCTBUE B Ay TUTOPUU acCH-
cTeHTa (aCCUCTEHTORB), OKa3bIBAIOIIETO(MX) O0YyJArOIIMMCS HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIH C
YYETOM MX WHIUBUAYATbHBIX OCOOCHHOCTEH Ha OCHOBAHHH IMMCHMEHHOTO 3asIBJICHUS; MTOJIb30BAHUE
HEOOXOJUMBIMU OOYYAIOUIMMCSI TEXHHYSCKUMH CPEICTBAMH C YYETOM HMX WHIMBHIYalbHBIX OCO-
OeHHOCTEH.

5.3.3.loBenenne mH(pOpMALMHU /10 CBeAeHHS O0Y4YAIOUIUXCH C OrPAHUYEHHBIMH BO3-
MOKHOCTSIMH 3/10POBbA
Bce nokansubie HOopmaTuBHbIe akThl OCII «BKMPIIK» mo Bompocam peanu3anuu JUCITUTUIHH
(mpodeccoHANBbHBIX MOJYJEH) TOBOIATCS OO CBEACHUS OOYYArOMIMXCS C OTPAaHHMYEHHBIMH BO3-
MO>XHOCTSIMH 37J0POBbSI B IOCTYITHOU JUTIsl HUX (popme.

5.3.4. Peanu3anus yBeJIMUYeHUS NMPOJOLKUTEIHHOCTH NMPOXO0XKIAEHUS MPOMEKYTOUHOM
aTTeCTAMHU MO OTHOMIEHMI0 K YCTAHOBJICHHON MPOJO/KMTEIbHOCTH JJIs1 00y4aromerocsi ¢
OrpaHUYeHHBIMHU BO3MOKHOCTAMM 310POBbS

[TpoaomKUTENEHOCTD MPOXOXKICHUSI TPOMEKYTOUHOM aTTeCTally MO OTHOIIECHHUIO K yCTa-
HOBJICHHOW TMPOJOHKUTEIILHOCTH YBEIIMYMUBAETCS 1O MUCHMEHHOMY 3asBJICHUIO O0YyYaroImerocs ¢
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbSl; MPOAOIKUTENBHOCTh HK3aMEHa, IMPOBOJAMMOIO B
NMMCbMEHHOU (hopme yBenmnuuBaeTcss He MeHee yeM Ha 0,5 Jaca; mpoaoKUTEIbHOCTh MTOATOTOBKU
oOyuJarorerocsi K OTBETy Ha 9K3aMeHe, MPOBOJUMOM B YCTHOU opme, — He MeHee ueM Ha (,5 vaca;
MIPOJIOJDKUTEIEHOCTh OTBETa 00YYaIoIerocsi Mpyu YCTHOM OTBETE YBEJIMYMBAETCA HE OoJiee 4eM Ha
0,5 ygaca.
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