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1. OBIIASI XAPAKTEPUCTHUKA ITPOT'PAMMBI YYEBHOM JUCIHUATIJIMHBI

1.1. Ob6saacTh NpUMeHEeHHUs TPOTrPAMMBI
[Tporpamma yueOHOM AMCLUIUIMHBI SBJISETCS YaCThIO OCHOBHOM 00pa30BaTesIbHOM
nporpammsbl B cootBeTcTBUU ¢ @PI'OC CIIO no npodeccuu 20.02.02.3amuTa B

YpE3BbIYAIHBIX CUTYAIHIX

1.2.MecTO AUCHMIJIMHBI B CTPYKTYpPe 0CHOBHOI mpodeccHoOHATbHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl. JUCLUIUIMHA BXOAUT B 00111€00pa30BaTeIbHbIN LIUKII.

CBs3b ¢ IPYrUMHU JUCHHUILIHHAME: bronorus, DKonorus.

1.3. Heapb u niiaHupyeMblie pe3yJibTAThl 0CBOEHUS AU CUMIJIMHBI:

Kon IIK,
YMenus 3Hanus
OK
OK 1-9 | -xapakTepu30BaTh 3J1€MEHTHI — OCHOBHBIC XUMHUUYECKHE IMMOHATHS (aTOM,

MaJIbIX TIEPHOJIOB;
-HCII0JIb30BAaTh 3HAHUS IS
OTIpeJIeTICHUSI BO3MOXKHOCTH
MPOTEKAHUS PEAKIIHH;
-OIpEeACIIATh 3apsij HOHA;
OTPENICTIATh TUIT XUMUYCCKOM
CBsI3WU,

-00BSICHATH 3aBUCUMOCTh
CBOMCTB BEIIECTB OT UX
COCTaBa;

-OIPEACINIATh MPUHAICKHOCTD
BEIIECTB K Pa3TUYHBIM
KJlaccam;

-00BSCHATH 3aBUCUMOCTD
CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHS;
-XapaKTepU30BaTh OCHOBHBIE
CBOMCTBA METAJLJIOB H
HEMETAILJIOB.

-cO0II01aTh MPaBUIIa TEXHUKU
0€30MacHOCTH NpH padboTe ¢
BEIIIECTBAMH.

BCIIECTBO, XUMHYCCKUM DJICMCHT,
MOJICKYJISIpHAs Macca, UOH, U30TOTIbI,
AJUIOTPOIINSI, XUMUYECKas CBSI3b,
AIICKTPOJIUTHYECKAS TUCCOIUAITNS);

— TIepUOJAMYECKHUI 3aKOH, U30MEPHs,
TOMOJIOTHS;

—  TEOPHIO AICKTPOJUTUICCKOMN TUCCOLUALINH;
— TEOPHIO CTPOCHHUS OPTaHUYECKHUX
COCIUHEHHUI;

— BaKHEHINME BEIISCTBA MIEJIOYH, KUCIIOTHI,
coJu;

— BEIECTBA U MaTE€pPHUaJIbl, ITUPOKO
WCIIOJIb3YEMBIE B PAKTHUKE;

— OmpeleseHrue KIACCOB OPTraHUYECKUX
BEILIECTB: CTPOEHUE, CBOMCTBA, 00JIaCTH
MIPUMEHEHUS;

Ilepeuens 0ouyux KoMnemeHyuil INeMeHmovl KOMOPbIX POPMUPYIOMCA 8 PAMKAX
OUCUUNTUHDL

OK 1. IloHumars CyniHOCTh U COLMANIbHYIO 3HAYMMOCTb CBOEH Oyayieit npodeccuu, mposiBiIsTh

K HEW YCTOWYMBBIN UHTEPEC.

OK 2. OpFaHI/IBOBBIBaTB CO6CTBCHHyIO ACATCIIBHOCTD, BBI6I/IpaTB TUTIOBBIC MCTOABI PCIICHUSA

HpO(I)CCCI/IOHaJ'IBHBIX 3aJga4, OOCHUBATh UX S(I)(I)CKTI/IBHOCTL 1 Ka4CCTBO.

OK 3. [IpuHumaTh penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTU 33 HUX

OTBCTCTBCHHOCTD.




OK 4. OcymiecTBIATh MOUCK M UCTIOIB30BaHNE HHPOPMAITHH, HEOOX0UMOH 1711 3 PEKTUBHOTO
BBITIOJTHCHU A HpO(i)CCCI/IOHaJIBHBIX 3ajJa4, HpO(beCCI/IOHaHLHOI‘O 1 JIMYHOCTHOT'O pa3BUTHA.

OK 5. Hcnonp3oBath HH)OPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHHU B TPo(ecCHOHaTbHON
JIeSATEeTbHOCTH.

OK 6. PaboTatb B KOJUIeKTHBE U KOMaHAe, 3 (HEeKTUBHO 00IIaThCs ¢ KOJIEraMU, PYKOBOJICTBOM,
MOCTPaAAaBIIMMU U HAXOJALIUMUCS B 30HAX YPE3BbIYAWHBIX CUTYaLIUH.

OK 7. bpatp Ha ce0si 0OTBETCTBEHHOCTb 32 pabOTy WICHOB KOMaH bl (IOAYNHEHHBIX ), Pe3yIbTaT
BBITMIOJTHEHHUS 3a/IaHUH.

OK 8. CamocTosTeIbHO OIIPCACIIATh 3aJa4n HpO(beCCI/IOHaJ'IBHOFO H JIMYHOCTHOI'O pa3BUTHA,
3aHUMAaThbCA CaMOO6p330BaHI/ICM, OCO3HAHHO IIJIAaHUPOBAThH ITOBBINICHUEC KBaJ'II/I(bI/IKaHI/II/I.

OK 9. OpueHTHpPOBATHCS B YCIOBUAX YaCTOM CMEHBI TEXHOJOTUH B PO eCcCHOHATbHON
JESTEIbHOCTH.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThI

Bup yueOHoii padoThl O0bem yacoB

CymMmapHasi yyeOHasi HATPY3Ka BO B3aMMO/IeliCTBHH C NpenojgaBaTeleM 162

O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl 162

B TOM 4HUCJIC:

TEOPETHYECKOE 00yUeHne 48

nabopaTOpHbIE 3aHATHS (€CITU TPETYCMOTPEHO) -

MIPaKTUYECKHE 3aHATUS (€CIIU IPEYyCMOTPEHO) 55

KypcoBasi paboTa (IpoeKT) (eciu MperycCMOTPEHO) -

KOHTpPOJIbHAsI paboTa 3

CamocrosTenpHas padbora 54

IMpomexyTounas arrectanus (1uddepeHHPOBaAHHDI 3a4eT) 2




2.2. TemaTn4eckuii IJIaH U COlep:KaHMe Y4eOHOM AU CIMIIIMHBI

HaunmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3aANNHU AeATeIbHOCTH
00y4Jaroumuxcs

O0beM yacoB

OcBanBaeMmbie
3JIEeMEHThI
KOMIIeTeHI M

1

2

4

Pazgen 1. Oomas u
HeOpraHu4veckas
XHMHUSA

88

Tema 1.1
Xumus HayKa 0
BeleCTBaXx.

Coaep:xanue yueOHOro MaTepuaJia

Beenenue. Hayunble MeTObI IO3HAHUS BELIECTB.

CocTaB BemecTBa. XuMudeckue dieMeHTH. CIOCOOBI CYIIECTBOBAaHHMS XHUMHYECKUX
9JIEMEHTOB: aTOMbI, TIPOCThIE M CIIO)KHBbIE BeIlleCTBa. BelecTBa MOCTOSIHHOTO U
MIEPEMEHHOI'0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTaBa BElIeCTB. BeliecTBa MOJIEKYISIPHOIO U
HEMOJIEKYJISIpHOro  cTpoeHus. CrnocoObl OTOOpaKEHUS MOJIEKYJ: MOJEKYJSpHbIE U
CTPYKTYpHBIE (POPMYJIBI; HIAPOCTEPKHEBBIE U MacIlITaOHbIEe IPOCTpaHcTBeHHbIE (CTI0apTa—
Bbpurne6a) Mmonenn Moiexyi.

N3mepenne BemecrBa. Macca aroMOB U MOJIEKYJd. ATOMHAas €IUHHUIIA MAacChl.
OTHOocuTENnbHBIE aTOMHASI U MOJIEKYJIsIpHast Macchl. KoanmdecTBo BelecTBa U €JUHULIBI €TI0
M3MEPEHHS: MOJIb, MMOJIb, KMOJIb. Uncio ABoraapo. ModsipHast Macca.

ArperaTHble COCTOSIHUSI BellecTBa. TBepaoe (KpUCTaNIMYECKOe U aMOp(HOE), KUAKOE U
razoo0pa3HoOe arperaTHble COCTOSIHUS BEIIECTBA. 3aKOH ABOTaJIpo U €ro CIEACTBHUSL.
MossipHblii 00BEM BEIIECTB B ra3000pa3HoM cocTOsIHUN. OObeTMHEHHBIH Ia30BbIi 3aKOH

n ypaBHeHue Menaeneesa—Kitaneiipona.

Cmecu BemecTB. Pasinuns Mexny cMecIMH M XMMHUYECKMMH coeIuHEHUsIMU. MaccoBas n
00BbEMHas! 10JI1 KOMIIOHEHTOB CMECH.

CamocrosiTesibHAs padoTa 00y4arOIMMXCH
N3mepenue BemecTsa. Pemenne 3aa4 Ha HaX0XK/IE€HUE MOJISIPHBIX Macc BEILECTB,
OIIpEACIEHUE MACCOBOM J10JIM XMMHUYECKUX 3JIEMEHTOB B CJI0KHOM BELLIECTBE.

OK 1-9

Tema 1.2 Ctpoenue
aToma

Conep:xanue yueOHOro MaTepuaJia

ATOM — cJi0kHasi yacTuua. JlokasarenbcTBa CIOKHOCTH CTPOCHHS aToMma: KaTOIHBIC U
pEHTTreHOBCKHUE JTy4H, (0TOd(h(DEKT, paIoaKTUBHOCTD, HJIEKTPOIIU3.

[Tnanerapnas moxens aroma J. Pesepdopna. Ctpoenue aroma o H. bopy. CoBpemennbie
MPEJICTABICHUsI O CTpOoeHWH aTtoma. KopmycCKynsipHO-BOJHOBOW Jyaau3M YacCTHII

OK 2-8




MUKPOMHPA.

CocraB atomMHoro sapa. HykioHbl: mpoTOHBl KW HEHUTpoHBL. M30TONBI M HYKIUABI.
Y CcTOMYUBOCTS sATIEP.

DJIeKTPOHHAas1 000J104Ka aTOMOB. [loHsATHE 00 AJIEKTPOHHON OPOWTAIU U DIEKTPOHHOM
obnake. KBaHTOBBIC Uncia: TJIaBHOE, OpOUTATIBLHOE (TOOOYHOE), MArHUTHOE M CITMHOBOE.
Pacrnipeniesienre 37ME€KTPOHOB MO JHEPTETHYECKUM YPOBHSIM, MOIYPOBHSIM U OpOUTAISAM B
COOTBETCTBHUH C MPUHIIMIIOM HAUMEHbBIIIEH dHepruu, mpuHuumnoM [laymu u npaswiom ['yH7a.
DNEeKTPOHHBIE KOHPUTYpALMA aTOMOB XMMHUYECKUX JJIEMEHTOB. BalleHTHBIE BO3MOXXHOCTHU
ATOMOB XHUMHYECKHX JIEMEHTOB. DJIECKTPOHHAS KJIacCU(DHUKAIIASI XUMUYECKHUX JIEMEHTOB: S-,
p-, d-, f-a;eMeHTHI.

CamocrosiTesibHasA padoTa 00yyaromuxcst
Crtpoenue aToma. 3aaHus ONpeeICHUE YU CIIa HICKTPOHOB, TPOTOHOB, HEHTPOHOB.

Tema 1.3. Coaep:xanue y4eOHOro MaTepHuaJia OK 2-9
Iepuoauveckuii OTKpbITHE NEPUOANYECKOT0 3aKoHA. [IpeAnochuTkH: HAKOIUICHUE (AKTOIOTHISCKOTO
3aKOH U Matepuaina, pabotsl npeamectBeHHUKOB (M. B. [lebepeitnepa, A. 3. Illankyprya,/x. A.
Iepuoguveckas Hrronenaca, JI. FO. Meiiepa), cbe3n xumukoB B Kapicpys, nuunoctheie kauectBa J. U.
cucTeMAa MenaeneeBa. Otkpsoitue . 1. MenaeneeBbiM [leproandeckoro 3akoHa.
XUMHYECKHX Ilepuoanyecknii 3akoH uW cTpoeHue aroma. M3orombl. CoBpeMeHHOE TMOHSTHE
sjaemenToB /1. U. XUMHUYECKOTO 3JeMeHTa. 3akoHoMmepHocTh [. Mosmu. CoBpemeHHass (HOpMyIHpOBKa
MenpeeeBa [Iepnonnueckoro 3akona. Ilepuonnueckas cucreMa u ctpoeHrne atromMa. U3NYECKUA CMBICIT
MOPSAIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYNIIbI U niepuona. [lepuonnyeckoe n3mMmeHenue
CBOWCTB JJIEMEHTOB: paJuyca aToMa; SHEPrUM HWOHU3AIMHU; SJIEKTPOOTPULIATEIHLHOCTH.
[IpyuunHBI U3MEHEHUSI METAIITMYECKUX U HEMETAININYECKUX CBOMCTB 3JIEMEHTOB B IPYIAX U
nepuojax, B TOM uucie Oonbliux U cBepxOospiux. 3HaueHue Ileproanueckoro 3akoHa u
[Tepuoanueckoit cucteMbl XUMUYECKUX deMeHTOB [I. V1. MenneneeBa i pa3BUTHs HAYKU
Y IOHUMAHUS XUMHUYECKON KapTUHBI MUDA.
CamocrosiTesibHas padoTa 00y4arOIMMXCH
[Tepuonnueckas cucrema. CoctaBieHue tadnuipl «Ha3BaHus W MPOU3HOIIEHHE OCHOBHBIX
XUMHYECKHUX SJIEMEHTOBY. 3aJaHus Ha COCTAaBIIEHUE IIEKTPOHHBIX U Ipaduueckux HopmyIr;
XapaKTEPUCTUKY AJIIEMEHTA;
Tema 1.4. Coaepxanue yueOHOro MaTepuaJa OK 2-8

CrpoeHue BemecTsa

IlonsiTHE 0 XMMHYECKOW CBfI3M. THIIBI XUMHYECKHX CBs3eil: KOBaJIeHTHAasI, HOHHAasd,
METAJUINYECKasl U BOJIOPOAHAS.

KoBasienTHasi xumMunueckasi ¢Bsi3b. /[Ba MexaHn3Ma 00pa3oBaHus ATON CBA3M: OOMEHHBIN U
JIOHOPHO-aKIENTOpHbIA. OCHOBHBIE MapaMeTPhbl 3TOTO TUIA CBSI3U: JJIMHA, IPOYHOCTb, YT O




CBSI3M WJIM BaJ€HTHBIA yrojl. OCHOBHBIE CBOWMCTBAa KOBAJE€HTHOW CBS3U: HACBIIIEHHOCTD,
MOJIIPU3YEMOCTh M MPOYHOCTh. DIEKTPOOTPULIATEIILHOCTh U KIIACCU(UKAIIMS KOBAJICHTHBIX
CBSI3€M IO 3TOMY IPHU3HAKY: MOJSpHAS W HEMOJspHAas KOBaJeHTHbIE CBA3U. llossipHOCTH
CBS3M W TMOJSIPHOCTh MOJIEKYNbl. Croco® TepeKphIBaHUS SJCKTPOHHBIX OpOUTaNel u
KJIacCU(UKAIKS KOBAJICHTHBIX CBSA3EH 1O 3TOMY MPU3HAKY: G- U TT-CBSI3U.

KpaTHOCTh KOBaJCHTHBIX CBS3€H M KIAacCU(PUKAILUSA UX IO ITOMY NPU3HAKY: OJMHAPHBIC,
JIBOWMHBIC, TPOMHBIE, MOJYTOPHbIC. THUIBI KPUCTAIIMYECKUX PEIICTOK Y BELIECTB C 3TUM
TUIIOM CBSI3U: ATOMHbIE W MOJEKYJspHble. DPU3MYECKUE CBOMCTBA BEUIECTB C O3THUMU
KPUCTAUIMYECKUMU PEIIETKAMHU.

Honnas xumuyeckasi cBs3b. KpailHuil ciry4ail KOBaJI€HTHOU IOJISPHOU CBA3U. MexaHusMm
00pa3oBaHKMs MOHHOW CBS3U. MOHHBIC KpHUCTAUIMYECKUE PEHISTKH M CBOWCTBA BEIIECTB C
TAKUMH KPUCTAIIIAMH.

Merannuyeckasi xumuieckas c¢Bsizb. OCOObIN TUIT XUMUYECKOU CBS3H, CYIIECTBYIOIIUN B
MeTajlax M ciiaBax. Ee oTImuus U ¢X0JICTBO ¢ KOBAJICHTHOM M MOHHOM CBI3sIMu. CBOMCTBa
METAJTNYECKON CB3U. MeTallNInuecKue KpUCTANIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C
TAKUMH KPUCTAIIIAMH.

Bonoponnas xmmu4yeckass cBsi3b. MexaHusMm oOpa3oBaHusl Takoil cBs3u. Ee
KJIAaCCU(UKALNSA: MEKMOJICKYJISIpPHAsE W BHYTPUMOJCKYJSPHAs BOJOPOJHBIC  CBSI3H.
MonekynspHble KpUCTAUIMUYECKUE PELIETKH U 3TOro ThMa CBA3U. PU3nyecKkue CBOMCTBA
BEIIECTB C BOJOPOJIHON CBS3BIO. bruonornueckas posib BOAOPOAHBIX CBSI3€M B OpPraHU3ALUU
CTPYKTYp OMOTOIMMEPOB.

Envnas npupoia XUMHUYECKHUX CBS3€M: HAJMUME PA3JIMYHbIX TUIIOB CBSI3EH B OJHOM
BEILIECTBE, [IEPEXO0 OJHOr0 TUIIA CBSI3U B APYIOM U T. II.

KommuiekcooOpa3zoBanue. [loHsiTHe O KOMIUIEKCHBIX coenuHeHusX. KoopauHarmoHHoe
YHCIO  KOMILJIEKcooOpas3oBarens. BHyTpeHHsiss u  BHemHssS cdepa KOMIUIEKCOB.
HomMmeHKkitaTypa KOMIUIEKCHBIX coeauHeHuN. VX 3HadeHue.

CamocrosiTesibHas padoTa 00y4arOIIMXCH

[ToHATHE O XUMUYECKOU CBA3H. 3aJaHMs HA ONPEACICHUE BUIa XUMUUECKOH CBSI3H.
IToHsATHE O KOMIUIEKCHBIX COCIMHCHUAX. COO6III€HI/I$I «KoMImiekcHbIe COCIUHCHUS B
KU3ZHNY.

Tema 1.5.
IHonumepsl

Conep:kanue y4eOHOIro MaTepuaa

Heopranuueckue mnoumMmepbl. IlonmnmMepsl — mOpocTele BemecTBa C  aTOMHOM
KPUCTANIMYECKON pELIeTKON: alIOTPONHbIE BUJOM3MEHEHHs yriepojaa (anMas, rpadur,
KapOuH, (ymiepeH, B3aUMOCBS3b THOpUIW3AIMH OpPOWTAICH y aTroMOB yriepoja ¢
IIPOCTPAHCTBEHHBIM  CTPOEHHEM  aJUIOTPONHBIX MOAM(DUKALMIT); CeleH U  TeJIyp
LETTOYEYHOI'O CTPOCHHSL.

OK 1-9




[Tonumepbl — CJOXHBIE BEIIECTBA C ATOMHOM KpPHUCTAJUIMYECKOM PEIIETKOM: KBapll,
KpEeMHEe3eM (JUOKCHUJIHBIE COCOUHEHMsS] KpPEMHHs), KOpPYHI (OKCHJA allOMHUHHS) U
AIIFOMOCHJIMKATHI (IIOJIEBbIE ILIATHI, CIOJA, KaoJduH). MuHepansl u ropusie mopojsl. Cepa
IUIacTHYecKasi. MuHepaabHOe BOJOKHO — acOecT. 3HaueHHe HEOPTaHWYECKUX MPHPOIHBIX
MOJINMEPOB B (POPMHUPOBAHUH OJHON U3 FEOJIOTHUYECKUX 000JI04eK 3eMIIU — JUTOC(HEpHI.
Opraanyeckne noaumepbl. CriocoObl UX MOITYUYEHUSI: pEaKLUU OJIMMEPU3ALIMM U PEaKLIUU
nonukoHaeHcauud.  CTPyKTypsl — MOJKMMEPOB:  JIMHEWHBbIE,  pa3BeTBICHHbIE U
npocTtpaHcTBeHHbIe. CTPYyKTYpUpPOBaHUE TOJIMMEPOB: BYIKAHM3ALUS KaydyKoOB, AyOJICHHE
0eNKOB, OTBEPXICHUE MOJIMKOHCHCAIIMOHHBIX oauMepoB. Knaccudukanus mnoiuMepoB 1o
pa3IMYHbIM IPU3HAKAM.

CamocrosiTesibHasA padoTa 00yyaromuxcst
Heopranuueckue noaumeps! (J1okiaibl).Oprannyeckue noauMepsl (JOKIJIabl).

Tema 1.6.
JlucnepcHbie
CHCTEMBbI

Coaep:xanue y4eOHOro MaTepHuaJia

IMonsaTHe 0 TUCHEPCHBIX cucTeMax. Kiaccudukaius TUCIEPCHBIX CHCTEM B 3aBUCUMOCTHU
OT arperatHoro COCTOSIHHMSI JUCIIEPCHOHHON cpeibl M JUcCHepcHO (as3pl, a Takke Mo
pasmMepy ®x yacthm. [ pyOoOduCIepCHBIE CHCTEMBI: OMYJIbCHH U CYCIICH3HH.
ToHkoaUCTIEpCHBIE CUCTEMBI: KOJJIOMIHBIE (30JIM M TelM) U UCTUHHBIE (MOJEKYIsSpHBIE,
MOJICKYJISIPHO-UOHHBIE M WOHHBIC). Oddext Tunnmama. Koarymsimus B KOJUIOHIHBIX
pactBopax. CuHepe3uc B relisx.

3HaveHHe QUCTIEPCHBIX CUCTEM B KMBOIl U HE:KUBOI NMPHUPO/Ie U MPAKTHYECKOH KUZHU
YyeJl0BeKa. OMYJIbCUM M CYCIIEH3MM B CTPOUTEIBCTBE, IHUIIEBOM M MEAUIMHCKON
IMPOMBIINIJICHHOCTH, KOCMCTHUKC. BI/IOJ’IOFI/ILIGCKI/IC, MECOUIIMHCKHUE U TCXHOJOI'MYCCKUE 30JIU.
3HaueHWe Trejeil B OpraHu3aldd KUBOM MaTepuu. buomoruueckue, MHUILEBHIE,
MEIUIIUHCKUE, KocMmeThueckue renu. CuHepesuc Kak (akTop, OMPEACNSIONINN  CPOK
TOJHOCTH TPOAYKIMM Ha OCHOBe Teneil. CBepThIBaHME KPOBH KaK OHMOJIOTHYECKHIA
CHUHEPE3HC, €ro 3HaYCHHE.

CamocrosiTesibHAs padoTa 00y4arOMIMXCH.
JlucniepcHbIe CHCTEMBI B )KUBOM M HEXKUBOM IPUPOJIE U MTPAKTUYECKON KU3HU
yesioBeKka (pedepatsl).

OK 2-8

Tema 1.7.
XumMHu4yecKue
peakuumn

Conep:kanue y4eOHOIro MaTepuaa

Kaaccndpukannsa XMMHYECKHX peaklHil B OPraHU4YeCKOd M HEOPraHM4ecKOl XMMMHU.
[lonsate o xXuMuYeckoW peaknuu. Peaknmm, waymme 0e3 W3MEHEHHS KadeCTBEHHOTO
COCTaBa BEUIECTB: aJUIOTPONM3aLUs U H3oMepu3auusa. Peaknuu, uaymue ¢ U3MEHEHHEM
COCTaBa BEIECTB: IO YHCIYy M XapaKTepy pearupymlomux U 00pa3yroIIMXCs BELIeCTB
(pa3noXKeHus, COeAMHEHUs], 3aMelIeHHs, OOMEHa); N0 W3MEHEHHMIO CTENeHEeW OKHCICHHS

10

OK 2-8
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AIIEMEHTOB (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKHCIUTEIbHO-BOCCTAHOBUTENbHBIE
peakiun); motemioBoMy 3¢hdekty (9k30- W IHAOTEpMHYecKue); mo (aze (romo- u
TeTEPOreHHBIC); IO HAMpaBICHUIO (0OpaTHUMbIE M HEOOpATHMbBIC); IO HCIIOJIb30BAHHIO
KaTtajin3aTopa (KaTaJUTUYECKUE U HEKATAIMTUYECKUE); MO MEXaHU3My (paJuKalibHBIE,
MOJIEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTL NpOTeKaHMs XMMHYECKHX peakluil. BHYTpeHHss SHEprusi, SHTAJbIIUS.
TennoBoli 3¢ deKT XuMUYECKUX peakiuil. Tepmoxumuueckue ypaBHeHUs. CTaHaapTHas
SHTAJBIMA peakiuuidi U oOpa3zoBanusa BemiecTB. 3akoH [. M. T'ecca um ero cuexnctBus.
DHTpOIHS.

Ckopoctb xumMuuyeckux peakuui. [lonstue o cxopoctu peakuuii. CKOpocTh TOMO- U
reTepOreHHON peakuuu. OHeprus axkTuBanuu. @OakToppl, BIUSIONIME HAa CKOPOCTh
xumuueckon peakuuu. Ilpupona pearupyrommx BemiecTB. Temmeparypa (3akoH BanT—
l'odda). Konnenrpamus. Katanuzaropsl 1 KaTain3: TOMO- U T€TEPOTreHHBIN, UX MEXaHU3MBI.
depMeHTHI, UX CpPaBHEHUE C HEOPTaHMYECKMMHU KaTajau3aTopamMHu. 3aBHCHUMOCTh CKOPOCTH
peaxkiuii 0T MOBEPXHOCTU COMTPUKOCHOBEHUS Pearupyroninx BEUIeCTB.

O0patumocTh XMMHYECKMX peakumii. Xumudeckoe paBHoBecue. [lonstue o
XMMHUYECKOM paBHOBecUU. PaBHOBecHblE KOHIEHTpaluu. [IMHAMHUYHOCTH XHUMHUYECKOTO
paBHOBecusi. DakTOPHI, BIMSIONIME HA CMEIIEHHWE PaBHOBECHS: KOHIEHTpAIIMS, JABJICHHE,
temneparypa (npunuun Jle [llarense).

KonTtpoJabHoe 3ansitue: " Ilepnoanyeckas cucremMa. XuMu4ecKne peakiuumn».

[EEN

CamocrosiTesibHAs padoTa 00y4arOIIMXCH

Xumnyeckue peakuuu. CocTaBlieHUE U ONPEIETICHUE TUIIA XUMUYECKUX PEaKIUil.
TemnnoBoit 3¢ ekt xumuueckux peakuuid. Pemenue 3agau.

CkopocTh XMMHUYECKUX peakuuii. Pemenue 3anad.

Xumuueckoe paBHoBecue. Pelienue 3aaau.

Tema 1.8 PacTBopbI

ConepxaHue y4eGHOro MaTepuaJjia

IlonsaiTne o pacrBopax. dusuko-xumuyeckas NPUPOJA PACTBOPEHHUS U PACTBOPOB.
B3aumopeiicTBue pacTBOpUTENSI U paCTBOPEHHOIO BellecTBa. PacTBOpUMOCTH BEILIECTB.
CriocoObl BbIpaXEeHUsI KOHIIEHTPALMU paCTBOPOB: MAacCOBast J10J1s1 pACTBOPEHHOTO BEIIECTBA
(mporeHTHas1), MOJISIpHASI.

Teopusi J1eKTPOIMTHYECKON JMCCONMANMM. MexaHU3M [HCCOLMALMM BEUIECTB C
pa3IMYHBIMM THIAMH XMMHUYECKUX CBsi3el. Bkian pycckux y4eHbIX B pa3BUTHE
NPEJCTaBICHUNA 00 DSIEKTPONUTHUYECKON auccorranui. OCHOBHBIE MOJOXKEHUS TEOPUH
ANEKTPONUTHYECKON aucconranuy. CTeNneHb 3JEeKTPOIUTHUECKOHN JUCCOUaui U (HaKTOpbl
ee 3aBUcUMOCTU. CHUIIbHBIE U CPEHUE IEKTPOJIMTHI.

OK 2-8
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Huccounanusa Boabl. Bogopoaubeiii moka3arenb. Cpeaa BOAHBIX PACTBOPOB AJIEKTPOJIUTOB.
Peakunn oOMeHa B BOJHBIX PaCTBOPaX AJIEKTPOJIUTOB.

I'maponu3 kak o0MeHHbIH mnpomecc. HeoOpaTumblii TUAPOIW3 OpPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH U ero 3HaYEHUE B MPAKTUUECKOU JIEATETbHOCTH YETIOBEKA.
O6parumbiii  rugponaus coneil. CryneHvarslid ruapoius. [IpakTudeckoe NpUMEHEHHE
ruaponusa. [ uAponm3  opraHMyYecKux  BemecTB  (OENKOB,  JKUPOB,  YIJIEBOJOB,
noynHykineoTu1oB, AT®) u ero Ouosiornyeckoe W MpakTHUYecKoe 3HaueHue. OMblIeHUE
XKUpoB. Peakius sTepudukanuu.

TemaTuka NpaKTHYECKUX 3aAHATHH U JIaDOPATOPHBIX padoT

IIpakTuyeckoe 3anstue Nel '"IlpuroroB/jieHHe PpAcCTBOPOB Ppa3jiHYHBLIX BH/IO0B
KOHIeHTpamumn"

IIpakTnueckoe 3ansaTue Ne2 Pemenue 3agaq no teme: ""PacTeopsi"

CamocrosiTesibHasA padoTa 00yyarouuxcst

PactBopsl. Pemienne 3a1a4 Ha onpeielieHue KOHIIEHTPAIlUH PaCTBOPOB.
VICCOIIMAITNS KHUCJIOT, IIIeJI0OYeH, COJICH.
HJIPOJIA3 OPTaHUYECKHMX BEIIECTB (COOOICHUS).

Tema 1.9.
OKHCIANTENLHO-
BOCCTAHOBHUTEJIBLHEIE
peaxKium.

Coaep:xanue yueOHOro MaTepuaJia

OKuCINTEIbHO-BOCCTAHOBHTE/IbHbIe peakuuu. CreneHb okucieHusa. BoccranoBurenu u
okuciurend. OKUCIEHUE U BOCCTAHOBJICHHE. BakHelne OKUCIUTENN U BOCCTAHOBUTEIH.
BoccranoButenbHblE CBOICTBA METaNIOB — MPOCTHIX BemecTB. OKUCIUTENbHBIE WU
BOCCTAaHOBUTENIbHBIE CBOWCTBA HEMETAJUIOB — TIPOCTBIX BELIECTB. BoccTaHOBHUTENBHBIE
CBOMCTBa BeIIECTB, OOpAa30BaHHBIX JJIEMEHTAMH B HU3LIEH (OTpHULIATEIbHOW) CTENEeHU
okucieHus. OKHCIUTEIbHBIE CBOMCTBA BELIECTB, OOPa30BaHHBIX AJIEMEHTAMH B BBICHICH
(monoxuTenbHOM) creneHn okuciaeHus. OKUCIUTENbHbIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA
BEIIECTB, 00Pa30BAHHBIX 3JIEMEHTAMH B IPOMEKYTOUHBIX CTEIIEHSIX OKHCICHHUS.

K.]Iaccm[)mcaunﬂ OKHC/IUTC/IIbHO-BOCCTAHOBHUTECJIbHbBIX peakuuﬁ. Peaxuunu
MCXKATOMHOT'O u MCKMOJICKYIISIPHOTO OKHCJICHUA-BOCCTAHOBJICHUA. Peakmun
BHYTPUMOJICKYJIAPHOT'O OKHCJICHHUA-BOCCTAHOBJICHUA. Peakmun CaMOOKMHCIJICHUA-

CaMOBOCCTAHOBIIEHUS (JIUCIIPOMIOPIIMOHUPOBAHUS).

MeTtonbl COCTaBIIEHUSI YPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Merton
ANEKTpOHHOrO  OanaHca. Bausxue cpeapl  Ha  IPOTEKAHUE  OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX MPOIECCOB.

XUMUYECKHNE UCTOYHHUKHU TOKA. DJIEKTPOIHBIEC MOTEHIIMAJBL. Psi1 cTaHIapTHBIX IEKTPOIHBIX
MOTEHLIMAJIOB  (DJEKTPOXUMHUECKUNA psAJ HanpsokeHud MertamsioB). [anbpBaHuueckue
QJIEMEHTHl W TpUHIHNBI uX paboTel. CocCTaBJIeHHE TaJbBAaHUYECKUX DIEMEHTOB.

OK 2-8

12




OOpazoBaHue rajlbBaHMYECKUX Tap TMpPH XUMHUYECKUX TIporeccax. [ajbBaHHYecKHe
9JIEMEHTBI, MpPHUMEHSEMbIE B JKM3HU: CBHUHIIOBAas aKKyMYJsTOpHas Oartapesi, HUKEIb-
KaJIMUeBble OaTapeu, TOIIMBHBIC DJIEMEHTHI.

DNEeKTPOIN3 pacIlaBOB U BOJHBIX PACTBOPOB 3JEKTPOIUTOB. [Ipouecchl, mpoucxoasiue Ha
KaToJ€ M aHoJe. YPABHEHUS JJIEKTPOXMMUYECKHUX IIPOLIECCOB. ODIJIEKTPOIU3 BOJIHBIX
pPacTBOPOB C MHEPTHBIMU 3JIEKTPOAAMU. DJIEKTPOJIU3 BOJHBIX PACTBOPOB C PAaCTBOPUMBIMU
anekTposaMu. [IpakTuueckoe MpUMEHEHNE AIEKTPOIIU3a.

CamocrosiTesibHas paboTa 00y4arOImMXCs 1
OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE peakii. MeTo 2JIEKTPOHHOT0 OaaHca.
Tema 1.10. Coaeprxanue yueOHOro MaTepuasa 10 OK 2-8
Kinaccupukanms Knaccudukanms HeopraHndeckux BemiecTB. [IpocTeie u cioxHbie BemecTBa. OKCHABI, MX
BeniecTB. IIpocThie kiaccupukanus. [uapokcuapl (OCHOBaHUS, KHCIOPOJICOACPIKANTNE KUCIOTHI, aM(pOTepHBIC
BelecTsa. ruapokcuabl). Kucnotel, ux kinaccudukamus. OcHoBanusi, ux kiaccupukanus. Conu

Cp€aHuc, KUCIIBIC, OCHOBHBIE U KOMILIEKCHBIE.

Mertannbl. [lonoxkeHrne METaJIOB B MEPUOAMYECKON CHCTEME U OCOOCHHOCTH CTPOCHHS UX
atoMoB. IlpocTeie BemiecTBa — MeETaUIbl: CTPOEHUE KPUCTAIOB U MeETaJlInyecKas
XuMHueckas cBsi3b. OOmue (u3nueckue CBONCTBA METAIOB M MX BOCCTAHOBUTEIbHbBIC
CBOMCTBA: B3aMMOJICHCTBHE C HEMETaUIaMH (KHUCIOPOAOM, TajoreéHaMH, CEpoH, a30TOM,
BOJOPOJIOM), BOJIOHM, KHUCIOTaMH, pacTBOpaMH COJ€i, OpraHM4YeCKMMH BEIleCTBAMU
(cupTamu, rajoreHaJkaHamu, GEHOJIOM, KUCIOTaMH), meaodyaMu. OKCUIBI U TUIPOKCHIBI
METaJUIOB. 3aBUCUMOCTh CBOMCTB 3TUX COEIMHEHHUM OT CTENEHEH OKUCIEHUS METAJIOB.
3HaueHue METAJIOB B NIPUpOJE U XKU3HM opraHu3moB. Kopposuss meramion. [lonstue
KOppo3uu. XHUMHUYECKash KOpPPO3Hs. IDIEKTpoXuMHueckas Koppo3us. CrocoObl 3alluThl
METaJUIOB OT Koppo3uu. OOmme crocoObl MOTyYeHUs METAIOB. MeTauibl B MpHUpPOJIE.
Meramnyprust U ee BUbI: TUPO-, TUAPO- U ANEKTPOMETAIUTYPIrUsl. DJIEKTPOIU3 PACIIaBOB U
pPacTBOPOB COEAMHEHUI METAJJIOB U €r0 MPaKTUYECKOE 3HaUCHHE.

Hememannwi. Ilonoxxenue HemetawioB B I[leproauueckoii cucreme, 0COOEHHOCTH CTPOCHHUS
UX aTOMOB. DJIEKTPOOTPHULATENbHOCTb. biiaropoiHbie ra3bl. DJ1€KTPOHHOE CTPOEHHUE aTOMOB
OIIarOpoIHBIX Ta30B U OCOOCHHOCTH X XUMUYECKUX U (DU3MUECKUX CBOWCTB.

Hemerannst — mnpoctele BemiectBa. VX aroMHOE U MOJEKYJISIPHOE CTPOEHHUE UX.
Annotrponusi.  XUMHUYECKHME  CBOMCTBa  HeMmeTauioB.  OKHUCIWUTENbHBIE  CBOWCTBA:
B3aMMO/ICIICTBHE C METaJUIaMHU, BOJIOPOJOM, MEHEE DIIEKTPOOTPULIATEIbHBIMI HEMETAJUIAMU,
HEKOTOPBIMH CJIOKHBIMU BELIECTBAaMU. BoOCCTaHOBUTENBHBIE CBOMCTBA HEMETAIJIOB B
peaknusx ¢ GTOpoOM, KHUCIOPOJIOM, CIOKHBIMHU BEIIECTBAMH — OKHCIHUTEISIMHA (a30THOU H
CEpPHOU KUCJIOTaMU U Jp.).
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CamocTosiTesibHasi padoTa 00yYarOMXxcst
Hemeramnsl. CocraBiieHHe 3JIEKTPOHHBIX (DOPMYIT CTPOCHUS aTOMA.
Metaiuibl 1 HeMeTaiuibl. OCyIIEeCTBICHUE TPEBPAILICHHIA.

Tema 1.11.
OcHOBHBIE KJIACChI
HEOPraHU4eCKHX H
OpPraHuYecKux
coeIMHeHu i

Conep:xanue yueOHOro MaTepuasa

Bonoponnsie coenunenns HemetauioB. [lonyuenne ammuaka u XJIOpOBOJOPOAA CHHTE30M U
KocBeHHO. duznueckune cBoicTBa. OTHOIIEHHE K BOJAE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuapl W aHTUApUIIBI KapOOHOBBIX KHcIOT. HecosneoOpasyromme U coneodpasyrolue
okcuabl. KucinotHeie OKCHbl, X cBorcTBa. OCHOBHBIE OKCHJIBI, KX CBOMCTBA. AM(OTEpHBIE
OKCH/JIbl, UX CBOMCTBA. 3aBUCUMOCTb CBOWMCTB OKCHJOB METAJUIOB OT CTENEHU OKHUCICHUS.
AHTUAPUIBI KAPOOHOBBIX KUCIIOT KaK aHAIOTH KHUCIIOTHBIX OKCHIOB.

Kucnorel oprannueckue u Heoprannyeckue. KucioTel B cBeTe TEOPHUH 3JIEKTPOIUTUYECKON
nucconuanui. KucioTel B CBeTe MPOTONUTHYECKON Teopun. Kitaccuukanus opraHndecKux
U HEOpraHuyeckux KuciaoT. OOIme CBONCTBA KHCIOT: B3aMMOJCUCTBHE OPraHUYECKUX U
HEOPTaHMYECKUX KHUCJIOT C METa/UIaMH, OCHOBHBIMH W aM(pOTECPHBIMH OKCHIAMH U
THAPOKCUAAMHU, COJSIMH, 0Opa3oBaHue CHOXHBIX 3¢upoB. OCOOEHHOCTH CBOWCTB
KOHIICHTPUPOBAHHOM CEPHOM U a30THOU KHUCIIOT.

OcHoBaHusg  opraHnyeckue W  HeopraHudeckue. (OcCHOBaHUSI B  CBETE€ TEOpUU
AIEKTPOJIUTUYECKON aucconranuu. OCHOBaHUS B CBETE MPOTOJIUTHYECKOM TEOPHUH.
Knaccudukanus opraHMuecKUX M HEOPraHMYECKUX OCHOBaHHH. XWMHUYECKHE CBONCTBA
ienoueld ¥ HepacTBOPUMBIX OCHOBaHMI. CBOICTBa OECKUCIOPOIHBIX OCHOBAHUIN: aMMHAaKa
¥ aMUHOB. B3auMHOe BiusiHHE aTOMOB B MOJIEKYJIe aHUJIMHA.

AMdoTepHbIe OpraHuveckiue U HeopraHM4ecKue coeluHeHus. AM(POTepHbIE OCHOBAHUS B
CBETE MPOTOJUTHYECKON Teopuu. AM(POTEPHOCTh OKCHUIOB M THUIPOKCHUAOB TMEPEXOIHBIX
METaJUIOB: B3aUMOJEHCTBUE C KMCIOTAaMU U IIEJI0YaMH.

Comu. Knaccudukaruss u XUMHYECKHE CBOMCTBa coiyied. OcoOEHHOCTH CBOWCTB COJEH
OpraHUYECKUX U HEOPTraHUYECKUX KUCIOT.

['eneTnveckass CBA3b MEXAY KIacCaMU OPTraHWYECKUX W HEOPraHWMYECKUX COCAMHEHUH.
[loHsATHE O reHETHYECKOM CBSI3U U T€HETUUYECKHUX PsAJaX B HEOPTAaHMYECKOW M OpraHUYECKON
xumun. ['eHeTnyeckue psanpl MeTauia (Ha MpuMepe KaJIbIHS U JKelie3a), HeMeTallia (Cepsl 1
KpeMHUSs1), IEPEXOTHOTO AJIeMeHTa (LMHKa). ['eHeTnuecknue psapl U TeHeTHYeCKas CBSI3b B
OpraHN4eCcKOr XMMHH. ENMHCTBO MHpa BEIIECTB.

11

TemaTuka NPpaKTHYECKUX 3aAHATHH U JIa0OPATOPHLIX padoT

IIpakTuyeckoe 3ansaTue Ne3 '"IlosryyeHue XJIOPOBOJOPOAA M COJISIHOM KHMCJIOTBI, HX
cBoiictBa"
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CamocTosiTesibHasi padoTa 00yYarOMXxcst

XHUMHYECKHE CBOMCTBA OKCHAOB. XMMHYECKHE CBOMCTBA KHCJIOT. XMMHUECKHE CBOMCTBA
OCHOBaHMH. XHMHYECKHE CBOWCTBa cojed. ['eHeTnueckas CBA3b MEXAY KiIaccamMu
OpPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHUN.

Tema 1.12. Xumus
3JIeMEHTOB

Conep:kanue y4eOHOTro MaTepuaa

S-Onemenmui

Bonopoa. /IBOMCTBEHHOE MOJIOKEHHUE BOJAOPOAA B ITEpUOAUYECKON cucteMe. M30Tomnbl
Bogopoja. Tsokenas Boga. OKMCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA BOAOPOA, €TI0
IIOJIy4eHHUE U IpUMEHEHHUE. Poiib BOJOpoAa B )KMBOW U HEKUBOU IIPUPOLE.

Bopna. Posb Boab! kak cpeoo0pa3yroiiero BemecTBa KIeTKU. DKOJIOTHUECKUE aCIeKThI
BOJIOIIOJIb30BAHHUS.

OnemenTsl IA-rpynnsl. llenounsie Metamisl. OO1Ias XapakTepUCTUKA IEI0YHBIX METAJIOB
Ha OCHOBaHMH noJokeHHs B llepuonmyeckon cucreme sneMmeHtoB Jl. M. MenneneeBa u
cTpoeHusi aToMoB. [lonydenue, pusnueckue 1 XMMUYECKHE CBOMCTBA LIETOYHBIX METAJIOB.
KaTnoHbI mIETOYHBIX METAJUIOB KaK BaKHEHINIAs XUMUYeckas (opMma HUX CyIIECTBOBAHMUS,
pEryJIATHBHAs POJIb KATUOHOB Kallusl M HaTpHs B XKUBOW KieTke. [IpuponHsle coeauHeHUs
HATpHUsl U KaJIusl, UX 3HAaYCHHUE.

OnemenTtsl IIA-rpynmnsl. OOmias xapakTepUCTHKA IIEIOYHO3EMEIbHBIX METAJIIOB U MarHHs
Ha OCHOBaHMH moJokeHHs B llepuonmyeckon cucreme snemeHtoB Jl. 1. MenneneeBa u
cTpoeHus aromoB. Kanbluii, ero nonydenue, puzndeckre 1 XMMHUUECKUE CBOMCTBA.
Baxnelime coeMHEHUs KalblUs, UX 3HAUEHUWE U NMpuUMeHeHue. Kaibiuil B mpupoje, ero
Ouosiornyeckas poJib.

p-Onemenmol

AnromuHuil. XapakTepuCTHKa aJllOMHHHUS Ha OCHOBaHUHU NoJIokeHUs B Ileproguueckoit
cucreme anemeHToB JI. M. MengeneeBa u crpoeHust aroma. Ilomyuenue, pusmueckue u
XMMHUYECKHE CBOMCTBA allOMUHUA. BakHellne COEIMHEHUs AalIOMHUHHA, MX CBOWCTBA,
3HaYeHue U npuMeHeHue. [IpupoiHbie coeTMHEHNs ATIOMUHUSL.

VYraepon u kpemHuil. OOmias xapakTepuCTHMKa Ha OCHOBAHMU MX TIOJOXKEHUS B
[Tepuonnueckoit cucreme [[. M. MenneneeBa u crtpoeHust aroma. [IpocTeie BeliecTna,
o0pa3oBaHHbIE OSTUMH »3JeMeHTaMH. OKCUABI M TUIAPOKCHIBI yIiIepoAa U KpPEMHHUS.
Baxxneiimme conu yroibHON M KpEMHHEBOU KUCIOT. CHIIMKAaTHAS POMBIIIEHHOCTb.
I'anorenbl. OOmas XapakTepUCTHUKAa TaJlOTEHOB HA OCHOBAaHMM WX TIOJOXKEHUS B
[Iepnonnueckoit cucreme snmemenToB 1. . MenaeneeBa n ctpoeHns aTomoB. ['aorensr —
IIPOCTBIE BELIECTBA: CTPOCHHUE MOJIEKYJI, XUMHUYECKHE CBOIMCTBA, ITOJIy4€HNE U IPUMEHEHUE.
Baxnerinme coeTMHEHUs raJoOreHoB, MX CBOMCTBA, 3HAYCHHE U TPUMEHEHUE. ["aJIoreHbl B
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npupoae. buonornueckas posib rajloreHos.

Xanpkorenol. OOImas XapakTEpUCTHKA XaJbKOI€HOB HAa OCHOBAaHUU HX IIOJIOKEHHS B
[lepuonnueckoii cucreme 3nemeHToB Jl. V. MenaeneeBa u cTpoeHHs aTOMOB. XaJIbKOT€HbI
— mpocThle BemecTBa. Amorponus. CTpoeHne MOJIEKYI aJLIOTPOITHBIX MOAU(UKALINI U X
cBoiicTBa. [lomydyeHne M mpuMeHEHHE KHUCIOpOAAa U cepbl. XaJbKOI€Hbl B MPUPOJE, HX
Omooru4ecKast poib.

OnemenThl VA-rpynmsl. O0mas XapakTEpUCTHKA YJIEMEHTOB 3TOM TPYIIBI HA OCHOBAaHUU UX
nonoxkeHus B [lepuogudeckoit cucreme aiemenToB 1. M. Menneneesa u CTpoeHUs aTOMOB.
CrtpoeHne MOJIEKYJbl a30Ta U aJUIOTPONMHBIX Moaudukaimii dpocdopa, ux Quuveckue u
XUMHUYECKUE cBoMcTBa. Bomopoansie coequnenus 3meMeHToB VA-rpynnbl. OKCUIBI a30Ta U
docdopa, cooTBeTcTByIOmUEe UM KUCIOTHL. Conu 3Tux KuciaoT. CBOMCTBa KHUCIOPOIHBIX
coeanHEeHU a3ora u pochopa, NX 3HaYCHHE U NpuMeHeHne. A30T u ¢ocdop B mpupoae, ux
Ouooruueckast pob.

Onementsl [VA-rpynnel. OOmiasi XapakTepucTUKa 3JEMEHTOB 3TOM TPYIIbl HA OCHOBAaHUU
ux nonoxenus B [lepmonmyeckoit cucreme snementoB JI. WM. MenzaeneeBa u CTpoeHUS
aToOMOB. Yriiepoa U ero ajutorponus. CBOMCTBa alJIOTPONHBIX MOAU(DUKALIUN yriiepoJa, Uux
3HaueHue U npuMeHeHue. OKCUABI U THAPOKCUABI YIIIEpoJa U KPEMHHUsS, UX XMUMHUYECKUE
cBoiictBa. Conu yYroJbHOM U KPEMHHUEBBIX KHCIOT, WX 3HAYE€HUE U IPUMEHEHUE.
[IpuponooOpa3yroias poib yriepoa A )KUBOU U KPEMHHUS JIJ1s1 HEKUBOM MPUPOIBL.
d-Onemenmoi

Ocob6ennoctu crpoeHust atomoB d-snementoB (IB-VIIIB-rpymm). Menp, IMHK, Xpow,
JKEJIe30, MapraHell Kak IpOCTble BELIECTBA, UX (QHU3UYECKHE U XMMHUYECKHME CBOWCTBA.
HaxoxxneHue sTUX MeTaJUIOB B NpUpOAE, UX NoiydeHue u 3HadeHue. CoenuHeHus d-
AJIEMEHTOB C Pa3IMYHBIMU CTENEHSAMU OKHUCIEHHS. XapaKTep OKCUIOB U TUAPOKCUIOB ITHX
JJIEMEHTOB B 3aBUCUMOCTH OT CTENIEHU OKHMCIEHUS METaJlIa.

TemaTuka NpaKTHYECKUX 3aHATHI U JIa0OPATOPHBIX padoT 2
IIpakTuuyeckoe 3anstue Ned '"IloryuyeHme M Hcc/ieJOBAHUE CBOWCTB THAPOKCHIOB | 2
AJIIOMUHMS ¥ IMHKA"
CamocrosiTesibHass padoTa 00y4arOImMXCs 6
XapakTepucTrKa MIEJIOYHBIX W IEI0YHO3EMENBHBIX METALUIOB. XapaKTepUCTHUKa BOAOPOIA
U BOJbl. XapaKTepUCTUKA XaJIbKOIeHbl. DIeMeHTbl VA-rpymnmbl. OiaemMeHTsl [VA-rpynmnsl.
d-DyeMeHTHI.
Pazpnen 2. 72
Oprannueckas
XUMHUS
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Tema 2.1. IIpeamer
OpraHuYvecKou
xumuu. Teopus
CTPOEHUA
OPraHMYecKux
COCIUHECHUM.

Conep:kaHue y4eOHOTro MaTepuaJa

IIpenmer opranmyeckoii xumum. [loHsTHE 00 OpPraHMYECKOM BEILECTBE U OPraHUYECKOU
xumun. KpaTkuil ouepk uctopuu pa3BUTUSI OpraHuyeckoil xumun. OCOOEHHOCTH CTPOEHUS
OPraHUYEeCKUX COCIUHECHUM.

Teopusi cTpoeHusi opraHuveckux coeauHeHuii A. M. Bbyriaepoa. Ilpeanocsuiku
co3/1aHus Teopuu cTpoeHus. OCHOBHbIE MOJOXKEHUs Teopuu crpoeHuss A. M. Byrtieposa.
XUMUYECKOEe CTPOCHHE U CBOWCTBAa OpraHumdeckux BemiecTB. [loHsaTue 00 u3oMepuH.
Crioco0b1 0TOOpaXKEHHUST CTPOSHHS MOJIEKYIIBI ((popmyiiel, Mosienn). 3HaueHue Teopun A. M.
ByrnepoBa 1151 pa3BUTHS OPraHUYECKOM XUMHUUA U XUMUYECKUX ITPOTHO30B.

Crpoenue artoma yriepoaa. ODIEKTPOHHOE oO0JaKko W opOurtanb, S- U p-OpOUTAIH.
DNEeKTPOHHBIE M 3JEKTpOHHO-rpaduueckue (GopMmynbl aToma yriepoja B OCHOBHOM U
BO30YKIIEHHOM COCTOSIHUSAX. KOBaneHTHast XMMHYECKasl CBsI3b M €€ KJIACCH(PHKAIHS 10
croco0y mepekpbiBaHus opoutaneil (o- u m-cBa3u). [lonstue rubpuauzanuu. Paznuunbie
TUIBI THOpHIM3AK ¥ (OpPMa aTOMHBIX OpOHTanel, B3aMMHOE OTTAJIKMBAHHE THOPHUIHBIX
opOuTaneil U uxX pacroyio’KeHUE B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM JHEPTHUHU.
['eomeTpust MOJIEKYIT BEIIECTB, 00pa30BaHHBIX aTOMaMH YIJIEpO/ia B PA3IMYHBIX COCTOSHUSX
TUOpUIU3AITIH.

Knaccndpukanus opranudeckux coegquHenunii. Knaccuduxanus opraHmueckiux BEIICCTBB
3aBHUCHUMOCTH OT CTpOeHHs yriepojHoi uenu. lloHaTtne ¢GyHKIMOHAIBHONW TPYIIIHL.
Krnaccudukanus opraHMuecKkrx BEIIECTB MO TUITY PYHKIIMOHAIBHOMN TPYIIIIEI.

OCHOBBI HOMEHKJIATYPBI  OPraHMYeCKHMX BemlecTB. TpUBHAIbHBIE  HA3BaHMUS.
PannonaneHass  HOMEHKJaTypa Kak  mpenamectBeHHMIa  HoMmeHkinatypel  [UPAC.
Homenknarypa  IUPAC: OPUHIMIBL  00pa3oBaHUs  Ha3BaHWUH, CTapIINHCTBO
(YHKIIMOHANBHBIX TpYII, HXxo003HaueHHe B mnpeduxcax u cypdukcax Ha3BaHUN
OpPraHMYECKUX BEILECTB.

Tunbl XMMHYECKHX CBfI3ell B OPraHN4YecKNX CoOeJMHEHUSIX U CII0CO0bI NX pa3phbiBa.
Knaccugukaius KOBaJeHTHBIX CBA3€H MO 3JIEKTPOOTPULATEIBHOCTH CBS3aHHBIX AaTOMOB,
crocoOy nepeKkphIBaHus opOuTanei, KpaTHOCTH, MeXaHU3My oOpa3oBaHus. CBs3b MPUPOIBI
XUMHAYECKOH CBS3M C THUIIOM KPHCTAIJIMUECKOW pEIIeTKH BElIeCTBA U €ro (PU3MUECKUMHU
cBolicTBaMH. Pa3ppiB XMMHYECKOW CBS3M Kak TMPoOIecC, OOpaTHBIM €€ 0o0pa3oBaHUIO.
['oMonauTHYECKHIA U TeTePOIUTUYECKUN Pa3phIBBI CBSA3EH, MX COMOCTABICHUE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MeXaHu3MaMu uX oOpaszoBaHus. [lonstue cBoOOgHOrO paaukana,
HYKJICO(UIBHOMN U 31eKTPO(UIBHOMN YaCTHUIIBL.

Knaccupukauus peakuuii B opranuyveckoil xumuu. I[loHstne o THIAx u
MeXaHu3Maxpeakiuidi B opranudyeckod xumuu. CyOctpar u pearent. Kiaccuduxanms

OK 1-9
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peakuuii MOM3MEHEHUI0 B CTPYKType cyOcTpara (NpUCOEAUHEHHE, OTIIEIJICHHE,
3aMelleHue, W30MepH3alMs) W TUIy peareHta (paaukaibHble, HYKICO(UIbHBIE,
AIEKTPOPHUIHHBIE).

Peakunun npucoeaunenuss (AN, AE), smumunupoBanus (E), 3amemenus (SR, SN,
SE),uzomepusanuu. Pa3HOBUAHOCTH  peakiuil KaXAOro THUMA: THUIPUPOBAHUE U
JNETUIPUPOBaHUE, TAJIOTEHUPOBAHUE U JIETAJIOTCHUPOBAHUE, TUpaTalis U AerujpaTaius,
THAPO -  TaJOreHUPOBAHUE W JIETHJPOTAIIOTEHUPOBAaHUE,  IOJUMEpH3alus U
MOJIMKOHJICHCANIHS, TeperpynnupoBka. OCOOEHHOCTH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkuuii B OpraHn4ecKoi XUMHUU.

CoBpeMeHHbIE NIPeACTABIEHUS 0 XUMHUYECKOM CTPOEHUH OPTaHUYeCKNX BelleCTB.
OcHoBHbIE HalpaBlIeHUs pa3BUTHS Teopuu crpoeHuss A. M. byrtnepoBa. M3omepus
OpraHUYECKUX BEIIECTB U €€ BUAbl. CTPYKTypHAsi H30MEpHS: MEKKIIACCOBas, YIJIEPOJIHOTO
CKeJeTa, TMOJIOKEHUS KpaTHOW cBsi3u U (GyHKIMOHAJIbHOW rpynmbl. [IpocTpancTBeHHas
M30MEpHUs: TEeOMETpUYecKas U onTuueckas. I[loHsTHE acuMMETpUYecKoro IEHTpa.
buonoruueckoe 3HaueHHe ONTUYECKON U30MepHuH. B3anMHoe BiIMsSHME aTOMOB B MOJIEKYJIax
OpPraHUYECKUX BEIIECTB.

TemaTuka NPaKTHYECKHUX 3aHATHH U JIA00OPATOPHBIX padoT 2

IIpakTHyeckoe 3ansaTHe NeS «MogeaupoBaHue M0JIeKYJ OPraHMYeCKHX BeleCTB). 2

CamocrosiTesibHas padoTa 00yyaromuxcs. 2

Knaccudukanus opraHmdyeckux coequHeHHH. YrieBogoponabl. CocTaBleHHE  OMOPHOMU

Tabnuibl «Kaccel OpraHMuecKux COeTUHEHHI, ""YTIIeBOA0pOIb".
Tema 2.2 | Conep:xanue yue0HOro MmaTepuasa 6 OK 2-8
IIpenenbubie I'omoustornueckuii psinx ankanoB. [lonsarue o6 yraeBogopogax. OCOOEHHOCTH CTPOEHUS
yIJ1€BOAOPOAbI MpeiebHBIX YIIIEBOJAOPOJIOB. AJIKaHbI KaK MPEACTaBUTENN IPEAEIbHBIX YTIEBOIOPOIOB.

ONEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJBl METaHa M JPYTHUX aJKaHOB.
I'omonornueckuit psin 1 nzomepust napapuHoB. HopmanbHOe M pa3BETBIEHHOE CTPOEHUE
yriaeponHoi nenu. HomeHknarypa ankaHOB M alKWJIBHBIX 3amecTurencil. dusznueckue
CBOMCTBa aJIKaHOB. AJIKaHbI B IPUPO/IE.

XumMuyeckHe CBOMCTBa anKaHOB.MeXaHU3M peakluu XJOPUPOBaHHUS alkaHOB. Peakuuu
JNEeTUIPUPOBAHMS, TOPEHMSI, KAaTaJIUTHUYECKOTO OKHCIEHHUS ajkaHOB. KpeKkuHr ajkaHoB,
pa3iauyYHbIE BUABI KPEKHWHIa, NMPUMEHEHUE B IPOMBIIUIEHHOCTH. [Inponn3nus, KoHBepcus
MeTaHa, U30MepH3alusl aJIKaHOB.

IIpumeHeHne M cnocodbl MOJydYeHUs] ajakaHoOB. OOjIacTH NPUMEHEHUS aJIKAHOB.
[IpombliieHHbIE CIOCOOBI MOJYYEHUsI aJTKAHOB: MOJYyYEHHE M3 MPHUPOJHBIX HCTOUYHUKOB,
KPEKHMHI MapaduHOB, TMOJyYeHHE CHHTETHYECKOro O€H3MHa, Ta3udukanus yri,
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ruapupoBaHue ankaHoB. JlabopaTtopHble crocoObl MOJydeHHUs ajJKkaHOB: cUHTe3 Bropia,
neKkapOOKCHITMPOBAHUE, THAPOIIN3 KapOuaa aTFOMUHUS.

Huxnoankanpl. [oMonornueckuid  psg W HOMEHKJIATypa  LMKJIOAIKAaHOB,  MX
obmasipopmyna. [loHaTre o HanpsHKEHUH TUKIA. 30MepHs IIUKI0aTIKaHOB: MEXKKIIACCOBas,
VIIEpOAHOTO  CcKelleTa, reomeTpuyeckass. [lomydyenne u — Qu3myeckue  CBOICTBa
[UKJIOAIKAHOB. XMMUYECKUE CBOIMCTBA IUKI0aTKaHOB. Criennduka CBOMCTB ITUKIOATKAHOB
C MaJIbIM pa3MepoM IukJia. Peakiuy npucoeuHeHus U paJlKalbHOTO 3aMEIICHHUS.

CamocrosiTesibHast paboTa 00y4arOImMXCs.
Anxanbl. 3a1aHUs HA HOMEHKJIATYpPy U COCTaBIIEHHE CTPYKTYPHBIX (opmyd, hopMyn
H30MEPOB U TOMOJIOIOB AJIKAHOB.

Ankanbl. Pemmenue 3a1a4 Ha BBIBOJI MOJICKYJISIPHBIX (POpMyII.

Tema 2.3.
9THJIEHOBLIE B
JMEHOBBIE
YIJ1€BO0POAbI

Coaep:xanue y4eOHOIro MaTepHuaJia

I'omosnornyeckuii psii aJIKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIbI
STWJIEHA W ainkeHoB. ['oMonornueckuit psg u obmas ¢dopMmyna ankeHoB. I3omepus
STUJICHOBBIX YIJIEBOJOPOAOB: MEKKIACCOBAsl, YIJIEPOJHOIO CKEJIETA, MOJOKEHUS KPAaTHOU
CBs3H, TreoMeTpuueckas. (OCOOEHHOCTH HOMEHKIATYphl STUJICHOBBIX YIJIEBOJIOPOAOB,
Ha3BaHUs BAKHEUIINX paguKanoB. PU3ndecKue CBOMCTBA AJIKEHOB.

XuMHYeCKHe CBOMCTBA AJKEHOB. DJCKTPO(MUILHBIN XapaKTep peakIuii, CKIOHHOCTh K
peaKkuusM MPUCOCIUHEHUS, OKUCIEHUs, noauMmepusaunn. [IpaBuino MapKOBHHUKOBa M €ro
JJICKTPOHHOE  OOOCHOBaHHWE. PeakiMum  TaJIOTCHUPOBAHMS, THJIPOTrajJoreHUpPOBAHUSA,
ruAparanuud, ruapupoBanus. Mexanusm  AE-peaknuii.  IloHstne o  peaknusax
noauMepusauuu. ['opeHne ankeHoB. Peakuuyu OKHUCIIEHUS B MATKUX U KECTKUX YCIOBHSX.
Peaknus Barnepa u ee 3HaueHue i OOHAPYKEHUSI HEMPEICIBbHBIX YTIEBOAOPOJIOB,
MOJIyYEeHUS TITUKOJIEH.

IIpuMeHeHne U cnocoObI NMOJYy4YeHUSI AJKeHOB. Vcroyib30BaHrE BHICOKOW pPEaKIIMOHHON
CIIOCOOHOCTH aJKEHOB B XHMHYECKOH MPOMBINUIEHHOCTH. [IprMeHeHue sTuieHa u
nponwieHa. [TpoMblIiuIeHHBIE CIIOCOOBI MOJTYyYeHUs ajJKeHOB. Peakiuu neruapupoBaHus U
KpeKHHTa ankeHoB. JlabopaTopHbie ClIOCOObI MOTYYESHHsI aTKEHOB.

Aakanuensbl. [loHstne u kiaccuuUKaus TUECHOBBIX YIIEBOJOPOJOB IO B3aUMHOMY
pPaACTONOKEHUI0 KpaTHBIX CBs3edl B Monekyne. (OcCOOEHHOCTH DIEKTPOHHOTO H
MPOCTPAHCTBEHHOI'O CTPOEHUS COMPSKEHHBIX AUEHOB. [IOHATHE O TT-3JIEKTPOHHON CUCTEME.
Homenknatypa [HEHOBBIX  yrieBOJOpoaOoB. (OcoOEHHOCTH  XUMHUYECKHX  CBOWCTB
CONPSUKCHHBIX JINEHOB KaK CIIEJCTBHE HUX DJJEKTPOHHOro crpoeHus. Peakunmm 1,4-
MIPUCOETUHEHUS. [Tonumepuszanuss  IHEHOB. Crnoco0Obl  TONy4eHUS  JUEHOBBIX
yrieBoiopooB: padoTsl C. B. JleGenena, neruipupoBaHue aikaHOB.

OCHOBHbIE TNOHSTHSI XMMHH BBICOKOMOJICKYJSPHBIX COeIMHeHMH (Ha mnpuMepe

OK 2-8
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NPOAYKTOB MNOJUMEPHU3ANUN AJKEHOB, AJKAAMEHOB M HX TIajOreHONpPOU3BOAHBIX).
MoHoMep, nonumep, peakuus NOJIUMEpU3alvd, CTENEHb IMOJMMEPU3ALNH, CTPYKTYPHOE
3B€HO. THUIBI TMOJUMEPHBIX ILENE: JMHEHHbIC, pa3BeTBIICHHBIC, ciiuThie. [loHsATHE O
CTEpPEOPETYISAPHBIX nosmMmepax. [losmmepsl TEpPMOIUIACTUYHBIE W TEPMOPEAKTHUBHBIE.
[IpencraBinenue o MmiactmMaccax u 3yactomepax. [loTUMATHUIIEH BBICOKOTO M HHU3KOTO
JIaBJICHUS, €r0 CBOWCTBAa W IpuMeHeHue. [loaunponuieH, ero NpuMEHEHWE U CBOMCTBA.
l"anorenconepkamue moauMepbl: TehI0H, MONMMBUHUIXJIOpHUA. Kaydyku HaTypalbHBIA U
CUHTEeTHUYECKHE. BynkaHuzamnus kaydyka, pe3nHa U Y00HHT.

TemaTuka NpakKTHYECKUX 3aHATHH 1 JIaDOPATOPHBIX PadoT 2
IIpakTnueckoe 3ansaTue Ne6 "Ilonyyenue MeraHa, 3THJIeHA U H3yYeHHe HX CBOMCTB" 2
CamocrosiTesibHasA padoTa 00yYaromuxcs. 2
Ankensl. 3ajaHusi HA HOMEHKJIATYPY W COCTaBJICHHE CTPYKTYPHBIX (opmyn, ¢opmy
M30MEpPOB U TOMOJIOTOB AJIKEHOB.
AnkeHbl. AnkaaueHbl. Pemenue 3a1ad Ha BBIBOJ MOJICKYJISIPHBIX (GOPMYII.
Tema 2.4. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 2-8
AlleTH/IEeHOBBIE TI'omonornueckunii psjx aJIKHHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE alleTUIICHA
YIJ1€BOAOPOAbI U JApyrux ankuHoB. ['omonoruueckuii psa u oOmias gopmyna ankuHoB. HomeHknatypa
AUETUICHOBBIX  YIVIEBOJOPOJOB. M3omepuss MeKKiaccoBas, YIVIEPOJHOIO — CKEJIeTa,
MIOJIOKEHUS KPATHOM CBA3H.
XHuMHYecKHe CBOHCTBA U IPUMeHeHue aJIKMHOB. OCOOEHHOCTH peakiuil IpUCOeIUHEHUS
10 TPOWHOW yriepona-yrieponHoi cBszu. Peakumst Kydeposa. IIpaBuiio MapkoBHHMKOBa
MPUMEHHUTEIbHO K aneTwieHaMm. [loABM)KHOCTH aroma BOJoOpoja (KHCIOTHBIE CBOWCTBA
ankuHoB). Oxucnenue ankuHoB. Peakuus 3enuHckoro. IlpuMeHeHue aneTUIEHOBBIX
yriieBoopoaoB. [lonuBuHMIaneTaT.
IToaydyenue aaxkunoB. [lonydyeHue aneTuieHa NUPOIM30M MeTaHa U KapOUJTHBIM METOJIOM.
CamocrosiTesibHAs padoTa 00y4arOMIMXCH. 2
AnkuHbl. 3aJaHus Ha HOMEHKJIATYpy M COCTaBJI€HHE CTPYKTYPHBIX (opmyi, dopmyn
M30MEPOB U TOMOJIOTOB QJIKUHOB.
AnxuHbl. Pemenne 3a1a4 Ha BBIBOJ MOJIEKYJISIPHBIX (DOPMYIL.
Tema 2.5. Coaepxanue yueOHOIro MaTepuaia 4 OK 2-8
ApomaTHyeckue I'omosiornueckuii psiAg  apeHoB. beH301 Kak MpeAcTaBUTENb apeHoB. Pa3Butuhe
YIJI€BOAOPOAbI NpeJCTaBIeHUN O CTpoeHuu OeH3ona. CoBpeMeHHbIE NPEACTaBICHUS 00 3JIEKTPOHHOM H

MPOCTPAHCTBEHHOM CTpoeHWH OeH3oma. (OOpa3oBaHHE apOMATHYECKOH  M-CHUCTEMBI.
l'omomoru OeH3oma, ©WX HOMEHKIarypa, oOmas ¢opmyna. Homenkmarypa mis
JIM3aMEeeHHBIX TPOM3BOIHBIX OCH30J1a: 0pmo-, Mema-, Napa-pacroiioKEHNE 3aMECTHTEICH.
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®u3nYeCKre CBOKMCTBA APEHOB.

Xumuuyeckue cBoiicTBa apeHoB. llpumepbl peakiuii 3JIeKTPOPHIBHOTO 3aMEIICHUS:
raJJOTeHUPOBAHUS, ATKWINPOBAHUS, HUTPOBAHUS, CylbhupoBaHus. Peakiuu ruipupoBanus
U TPUCOCTUHEHHUs XJiopa K Oen3omy. OCOOCHHOCTH XHUMHYECKHX CBOMCTB T'OMOJIOTOB
OeH3ona. B3auMmHOe BiMsSHHME aTOMOB Ha IMpUMeEpEe IOMOJIOroB apeHoB. OpueHTanus B
peaknusx 3exTpoduiabHoro 3amemenus. Opuentantsl [ u Il poxa.

Ilpumenenne ® moaydeHue apeHoB. [IpuponHble HCTOYHUKH  apOMATHYECKUX
YTJIEBOAOPOI0B. ApOMaTH3AIMs ATKAHOB M IIUKJIOAIKAHOB. AJIKWIMPOBAaHUE OCH307Ia.

CamocTrosiTesqibHasi padoTa 00y4arOmmMXxcs.
ApeHbl. 3amaHusi Ha HOMEHKIATYpy U COCTaBIICHHE CTPYKTYPHBIX GopMyl, GopMyl
M30MEPOB U TOMOJIOTOB.

Tema 2.6.
IIpuponnbie
HCTOYHUKH
YIJIEBOAOPOA0B

Coaep:xaHue yueOHOro MaTepuaJia

Hed1s. HaxoxaeHnue B npupojie, COCTaB ¥ pu3HUecKre cBoicTBa HeTH. TOIIMBHO
sHepreTudeckoe 3Hayenne Hedru. [Ipompinuiennas nepepadorka HepTu. Pekrndukanus
He(TH, OCHOBHBIE (hpAKIUU €€ pa3felieHus, UX UCIOoNIb30BaHue. BTopuunas nepepadoTka
HeTenpoaykToB. PekTudukanus Ma3yra npu yMEHbIICHHOM JaBieHUuU. KpexkuHr
HedTenpoayKToB. Paznuunble BUABI KpekuHra. Mizomepusalius ankaHoB.

ANKUIMpOBaHKUE HETPEACIBHBIX yriIeBo10po10B. Pudopmunr Hedrenpoaykros. KagecTBo
aBTOMOOMIIBHOTO TOIUIHBa. OKTaHOBOE YHUCIIO.

IIpupoaubiii ¥ nonyTHLIN HeTsiHOM ra3sl. CpaBHEHHE cOCTaBa PUPOIHOTO U
MIOIIYTHOI'O Ia30B, UX MPAKTUYECKOE UCIIOJIb30BaHUE.

Kamennblii yrojib. OCHOBHbBIE HAallpaBJIEHUsI HCIIOJIb30BAHUS KaMEeHHOTO yriid. KokcoBanue
KaMEHHOT0 YIUIs, BAXKHEHMIINE IPOAYKTHI 3TOT0 IIPoLecca: KOKC, KAMEHHOYTOJIbHasl CMOJIa,
HaJCMOJIbHAs BOJA. DKOJIOTMUYECKHE aCeKThl JOOBIUH, TepepabOTKH U UCIIOJIb30BAHUS
TOPIOYUX UCKOIAEMBIX.

KonrtpoabHasi pa6ora: «YrJ1eBOIOPOABI»

CamocrosiTesibHAs padoTa 00y4arOIMIMXCH.
[IpupoaHbIe HCTOYHUKH YTI€BO10pOoA0B. CooOUIeHUS.

OK 1-9

Tema 2.7.
I'mapokcuiabHbIE
COeJMHEeHUA

Coaep:xaHue yueOHOro MaTepuaJia

Crpoenne u kJjJaccupukanmsa cnuproB. Kraccudukanus cnuproB 1O THUITY
YTIEBOJOPOAHOIO pajiKaia, YUCITY THAPOKCHWIBHBIX TPYNI M THUIy aroma yriepoja,
CBSI3aHHOTO C THUJIPOKCHUIBHOW TpYNMNONH. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
THAPOKCWIBHOM rpynnbl. BrusHMe cTpoeHuss CcnupTOB Ha HX (U3MYECKHE CBOMCTBA.
Me:xMoneKyspHas BOJOPOIHAs CBA3b. ['OMOIOrNMYECKUI psifl MPEAETbHBIX OAHOATOMHBIX
cnupToB. M30Meprsi 1 HOMEHKJIaTypa aJIKaHOJIOB, UX o011as hopmyra.

OK 2-8
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XuMHUYeCKHe CBOICTBa  aJIkaHOJIOB. PeaknmoHHas  CrOCOOHOCTh — MpeIeIbHBIX
OJIHOATOMHBIX CcnUpTOB. (CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKHX U
HEOPraHUYECKUX COoequHEeHHH, coaepxamux OH-rpynmny: KucioT, ocHoBaHHi, aM(pOTEepHBIX
COEIMHEHUI(BOIbI, CIUPTOB). Peakuiuu, moaTBEepKAaroNIie KUCIOTHBIE CBOMCTBA CIIUPTOB.
Peaknun 3aMenienust TMAPOKCUIBHOM Ipyniibl. MexXMOIIeKyIsipHas AerujpaTanus CIupToB,
ycioBusi  oOpasoBaHusl TpocThiX ddupoB. CiiokHBIE 3PUPHl HEOPraHUYECKUX U
OpraHMYEeCKUX KHUCJIOT, peakuuu dtepuduxanuu. OKHUCIEHHEe U  OKUCIHUTEIbHOE
JETUIPUPOBAHUE CITUPTOB.

Cnoco0bl moJsiydyeHusi CnUpPTOB. [MIposM3 rajmoreHajakaHoB. ['WipaTanusi ajKEHOB,
yCJIOBHUSA €€ MpoBeAeHUs. BoccTaHOBIeHNE KapOOHMIIBHBIX COSIMHEHHA.

OTaesbHbIE NMPEACTABUTENN AJKAHOJOB. MeETaHOJ, €ro MPOMBIILIEHHOE IOJIyYeHUE M
MIPUMEHCHHE B TPOMBINUICHHOCTH. buonorudeckoe neiicteue meranona. Crnenuduueckue
CHOCOOBI MOJTY4YeHHs 3TUIOBOrO crupra. dusnonoruyeckoe AecTBUE ITaHOMA.
MHoroaromuble cnupthbl. l3omepuss u HOMEHKIAarypa HpeACTaBUTENEH [BYX- U
TpeXaTOMHBIX

cnupToB. OCOOEHHOCTH XMMHUYECKUX CBONCTB MHOT'OATOMHBIX CIUPTOB, UX KAaYECTBEHHOE
oOHapyxenue. OTAenbHbIE MPEACTABUTENN: STUJICHIVIMKONb, TJIHIEPUH, CIIOCOOBI HUX
MOJTyYEHUSI, TPAKTUUYECKOE TPUMEHEHHE.

@eHoJI. DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue ¢eHona. B3aumHoe BnusiHUE
apOMAaTUYECKOTO KOJIbIIA U TUAPOKCHIIBHON TPYIITIHI.

XuMudeckue cBOMCTBAa eHoa Kak (PYHKIHMS ero XUMUYECKOTo CTpoeHus. bpomupoBanue
(deHona (KauecTBEHHAsl peakivs), HUTPOBaHUE (IMMMKPUHOBAs KHUCJIOTa, €€ CBOMCTBA H
npuMmenenne). OOpa3oBaHHE OKpalleHHBIX KOMIUIEKCOB ¢ uoHOM Fe3+. Ilpumenenue
(dbenomna.

[Tonydenue deHoNa B IPOMBIITUIEHHOCTH.

CamocrosiTe1bHasi paboTa 00y4arOLIUXCH.

Crniuptsl. 3a7jaHKs HAa HOMEHKJIATYPY M COCTaBJIEHUE CTPYKTYPHBIX hopMyi, popmyi
M30MEPOB U TOMOJIOTOB CIUPTOB. CHUPTHL. AJKOTOIU3M.

Perienue 3a1a4 Ha BBIBOJI MOJIEKYJISIPHBIX ()OPMYJT CITUPTOB.

Tema 2.8.
AlIbaeruabl A
KETOHBI

Conep:kaHue y4eOHOIo MaTepuaa

I'omosornueckne psiibl  ajdbAeruioB MW KeToHOB. [loHsATHE O KapOOHWIBHBIX
COCTMHEHUSX. DJIEKTPOHHOE CTPOEHNE KapOOHUIBHOM rpymmbl. 3oMeprs 1 HOMEHKIATypa
aNbJIETHIOB U KeTOHOB. Du3ndeckre CBONCTBA KapOOHHMIBHBIX COSIUHEHUH.

XuMHYeCKHEe CBOMCTBA AaJbJAerHioB M KeTOHOB. PeaknuonHas CcHOCOOHOCTD
KapOOHUJIbHBIX COeAMHEHM. Peakinyu OKHCIeHHsI albJeru0B, KaueCTBEHHbIE peaKliy Ha

OK 2-8
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aJIbJICTUIHYIO rpymnmy. Peakuuu MOJINKOHACHCALIUU: oOpa3oBaHue
(beHonopopmManbIETHAHBIX CMOJL.

IIpumeHenne M moJiyyeHHe KapOOHWJIBHBIX coequHeHMid. [IpriMeHeHHe allbAETUIOB U
KETOHOB B OBITY M MPOMBIIUICHHOCTH. AJIBACTUABI M KETOHBI B Tpupoje (3(upHbIe Macia,
depomonnl). [lonyuenue kapOOHUIBHBIX COEIMHEHUN OKMCICHHEM CIIMPTOB, THpaTanueit
QJIKUHOB, OKMCIIEHUEM YTJIEBOJOPO10B. OTAEIbHbIE IPEICTABUTENN albJAECTUAOB U KETOHOB,
cnenuduuecKre crocoObl UX MOJIYYEeHUS U CBOMCTBA.

TemaTHKa NPAKTHYECKUX U JA00PATOPHBIX PadoT 2
IlpakTuyeckoe 3anaTne Ne/ «CBOMCTBA CIMPTOB M AJIbJIETHI0B) 2
Tema 2.9. I'omosornyeckuii psig npeaeabHbIX 0JJHOOCHOBHBIX KapOOHOBBLIX KHMCJIOT. [lonstue o | 9 OK 2-8
KapGonoBrbie KapOOHOBBIX KUCJIOTaX U UX KiaccupuKanus. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
KHCJIOThI M UX KapOOKCHIILHOM rpynmbl. [ OMOJIOTHYECKUH s PEACITbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
NPOU3BO/IHbIE KHCIIOT, WX HOMEHKJIaTypa H Hu30MepHs. MexXMOIeKyIsapHble BOJOPOJHBIC CBS3H

KapOOKCHIIBHBIX TPYIII, UX BIUSHUE HA (U3NIECKHE CBOWCTBA KAPOOHOBBIX KUCIIOT.
XuMHYecKue CBOHCTBAa KaAPOOHOBBIX KHMCJIOT. Peakiuu, WUTIOCTPUPYIOLIME KHUCIOTHBIE
CBOWCTBA W MX CpPaBHEHHE CO CBOHCTBAMH HEOpraHWYecKHX KHcIoT. OOpazoBaHue
(GYHKLIMOHATIBHBIX  MPOU3BOJHBIX  KapOOHOBBIX  KUCJIOT. Peakuuu stepudukanu.
AHruapuabl KapOOHOBBIX KUCIIOT, UX MOJIYY€HHUE U IPUMEHEHUE.

Cnoco0bl mosryyeHHs: KapOOHOBBIX KHCJIOT. OTaesbHbIe TMPEICTABUTEIH M HX
3Havenue. OOmuUe CHOCOOB TOJYYCHHS: OKHCICHHE QJKaHOB, AaJKEHOB, NEPBUYHBIX
CIIMPTOB,  aibJAETHIOB. BaxHelmme mnpencTaBUTENM  KapOOHOBBIX  KHCIOT, HUX
Ouosoruyeckas poiib, creuupuyecKkue CrocoObl MOJyuyeHUs, CBOMCTBA M NpPHUMEHEHUE
MYpPaBbUHOH, YKCYCHOW, IaJbBMUTHHOBOM U CTE€APUHOBOW; aKpWJIOBOM U METaKpHUIIOBOM;
OJIEMHOBOM, JINHOJIEBONH U TUHOJICHOBOM; IIaBEJIEBON; OEH30MHON KHCIIOT.

Chaoxnble 3¢pupbl. CTpoeHHE U HOMEHKIATypa CIOXHBIX J(QHPOB, MEXKKIaccoBas
n3oMepust ¢ KapOOHOBbIMH KuciaoTaMu. CrocoObl TONyYyeHHUS CIIOXKHBIX 3(UPOB.
OOpaTuMoCTh peakuuu TepuuKanuu U (HakTopsl, BIUSIOLINE HA CMELIEHHE PaBHOBECHS.
ObpazoBanue ciaoxHbIX nonudpupos. [lomurTunentepedranar. JlaBcan kak npeacraBuTenb
CHUHTETHYECKUX BOJIOKOH. XMMUYECKHE CBOMCTBA U IPUMEHEHHE CIIOKHBIX 3(DUPOB.

Kupsbl. Kupel kak cioxsble 3¢upbl runepuHa. KapOOHOBBIE KHCIOTHI, BXOJIAIIME B
COCTaB XHUPOB. 3aBUCHUMOCTb KOHCUCTEHIIUH JKUPOB OT UX COCTaBa. XMMUYECKUE CBOKCTBA
KUPOB: THUAPOJIM3, OMBUIEHHE, TUApUpOBaHHE. buHojormyeckass pojb JKUPOB, HX
HCIOJIb30BaHUE B OBITY U MPOMBIIUIEHHOCTH.

Cosmm kapOoHOBBIX KHCJIOT. Mputa. CrnocoObl MONy4eHHs CoJieil: B3auMoOJENCTBHE
KapOOHOBBIX KHCJIOT C MeTaslaMH, OCHOBHBIMH OKCHJIaMM, OCHOBAHHUSIMH, COJISIMU;
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MIETIOYHOW THIPOJIU3 CIIOXKHBIX Y(PHpOB. XUMHUECKHE CBOMCTBA COJICH KapOOHOBBIX KHUCIIOT:
THIPOJIU3, PEAKIIMU MOHHOTO OOMeHa. Mblia, CyIHOCTh MOOIIero AeicTBus. OTHOIICHUE
MbUTa K JXKecTkoi Bojne. CuHTeTHueckwe Moromue cpeactBa — CMC (merepreHTtsl), BX
MIPEUMYIIECTBA U HEJIOCTATKH.

TemaTHka NpakKTHYECKHUX M JJA00PATOPHBIX PadoT 2

IpakTuyeckoe 3anaTHe Ne§8 «CBoOMCTBa KAPOOHOBBIX KHCJIOT» 2

CamocTrosiTesibHasi padoTa 00yYarOIMXcst 3

KapOoHOBBIE KHCIIOTBI U UX NPOU3BOJAHBIE. 3aJaHUsl HAa HOMEHKJIATypy U COCTaBJICHHE

CTPYKTYPHBIX hopMy1, GOpMYIT H30MEPOB U TOMOJIOTOB, XUMUYECKUX peakiuil. MbLia.
Tema 2.10. Ilonsitue 006 yruaeBogaax. Knaccudukarus yriaeBomoB. MoOHO-, TU- W TOJUCaXapuibl, | 6 OK 2-8
YriieBoasbl MPEJICTAaBUTENN KaXKOW TPYMIIbI YIIIeBOA0B. buonoruueckas poib yriieBoJ0B, UX 3HAUCHUE

B )KM3HU YE€JIOBEKA U 0OIECTBA.

Momnocaxapuabl. CTpoeHue U ONTHYECKas U30Mepusi MOHOcaxapuaoB. X kiaccupukanus
[0 YKCIY aTOMOB yIJepoAa U INpupoAe KapOoHWIbHOW rpynmbl. @opmynsl Pumiepa u
Xeyopca a5 u300paxkeHus MoJIeKyJl MoHocaxapuaoB. OTHeceHne MOoHocaxapuaoB K D- u
L-psny. Baxkneiimue npencraBuTen MOHO3.

I'moko3a, crpoeHue ee MoOJIeKyJdbl MU (pu3Mueckue CBOHCTBA. XHMMHYECKHE CBOMCTBa
[JIIOKO3Bl: PEAKIUU 110 allbJETUIHON Ipyme («cepeOpsHOro 3epKajiay, OKUCIEHUE a30THON
KUCJIOTOM, TUApUpOBaHME). Peakuum  TIJIOKO3bI Kak  MHOIOAQTOMHOIO  CHMpTA:
B3auMoOJieiicTBiE TIIOKO3bl ¢ ruapokcuaoM menu (II) mpu komHaTHOM Temieparype u
HarpeBaHuu. Pas3nnuHble TuUnbl OpoXkeHMs (CIHUPTOBOE, MOJOYHOKHCIOE). [moko3a B
npupojie. buonoruyeckas poisib U IPUMEHEHHE IIIOKO3bl. PPYKTO3a KaK U30MEpP IIFOKO3bI.
CpaBHeHUE CTPOEHHS MOJIEKYJIbl U XUMHUYECKHUX CBOMCTB IITIOKO3bI U GpyKTO3bl. DpyKTO3a B
MIPUPOJIE U €€ OMOJIOTUYECKas POJlb.

ITento3bl. Pu6o3a u nezokcupnbdo3a kak npeAcTaBUTENH alba0neHTo3. CTpoeHre MOJIEKYJI.
Mucaxapuabl. Ctpoenue nucaxapuion. Crioco0 couneHeHus HUKIoB. BoccranasiuBatoiye
U HE BOCCTaHABJIMBAIOIINE CBOMCTBA INCAaXapUI0B KaK CIEJCTBUE COWICHEHUS LIUKIIA.
CrpoeHne M XMMHYECKHE CBOMCTBA caxapo3bl. TeXHOJIOTMYECKHE OCHOBBI IPOU3BOJICTBA
caxapo3sbl. JIakTo3a 1 MaJIbT03a KaK U30MEPBI CaXapo3bl.

Monucaxapuabl. OOmee crtpoeHue mnonucaxapunoB. CTpoeHHE MOJEKYJIbl Kpaxmana,
amMwiI03a U aMWJIoNneKTHH. dusnueckne cBONCTBA Kpaxmalla, €ro HaXOXAECHHUE B IPUPOJEH
Omosornueckasi ponb. [nmKoreH. XuMmuueckue cBoicTBa kpaxmana. CrtpoeHme
3JIEMEHTAPHOI'0 3BE€HA L1EJUTI0JI03bl. BiiusiHue cTpoeHHs MOJTUMEpHON ey Ha PU3UUECKUe U
XUMHUYECKHE CBOMCTBA IEJUTI0I03bI. ['MIponu3 1esutiono3sl, o0pa3oBaHue CIOXHBIX A(PUPOB
C HEOpPraHMYECKHMMHM U OpraHnYecKMMHU KuciaoTamMu. [ToHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX '
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alleTaTHOM IIeNike, BUcKo3e. HaxoxxaeHue B mpupone U Ouosioruyeckasi pojb LEIUTIOI03bI.
CpaBHEHHE CBOMCTB KpaxmaJia U LEJUTFOJIO3BI.

TemaTHka NpakKTHYECKHUX U JIA00PATOPHBIX PadoT

IpakTHyeckoe 3anaTHe Ne9 « XMMH4YeCKHE CBOMCTBA YIJ1€BOI0B)

N

CamocTrosiTesibHasi padoTa 00yYarOIMXcst
Buonornyeckas poJib yriieBoIOB, UX 3HAYCHHE B )KU3HU YEJIOBEKA M 00IIECTBA (TOKIAIbI).

Tema 2.11. AMUHBI,
AMHMHOKHCJIOTHI,
OesIku

Copep:kanue y4eOHOTro MaTepuaa

Knaccndpuxamusi u nzomepusi amunoB. [lonsrue o6 amunax. [lepBuuHbIe, BTOpUYHBIE U
TpeTuuHble aMuHbl. Knaccudukanys aMuHOB 1O THITY YIJIEBOAOPOAHOTO PATUKAIA U YHUCITY
aMHHOTPYNI B MoJeKkyae. ['oMoiorumueckue psabl MPEaesbHBIX —aTu(paTHYecKux M
apoOMaTUYECKUX aMHUHOB, U30MEPHS U HOMEHKJIATypa.

XHuMHYecKHe CBOHCTBA aMMHOB. AMMHBI KaK OpraHMYeCKUE OCHOBAHMS, UX CPABHEHUE C
aMMHaKOM M JIPYrMMH HEOPTaHUYECKUMHU OCHOBaHUAMHU. CpaBHEHHE XMMHUYECKMX CBOWCTB
amdaTuyeckux W apoMaTHuecKux aMuHOB. (OOpa3oBaHHEe aMHUIOB. AHWIMHOBBIC
kpacutenu. [loHaTne o cuHTeTMYeCKMX BOJIOKHax. IlosmamMunsl W mosmaMujHble
CUHTETUYECKHE BOJIOKHA.

IIpnmenenne u nosyyenue aMmuHoB. [lonyuenue amunoB. Pa6oter H. H. 3ununa.
AMHHOKHUCAOTHL. [loHATHE 00 aMHHOKMCIOTaX, WX KIacCHPUKAIKUA M CTPOCHHE.
OnTnueckass u3zomepus o-aMMHOKHMCIOT. HomeHknaTypa aMMHOKHMCIOT. [[BOMCTBEHHOCTH
KHCIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCJIOT M €€ NMpUYMHbI. bumnonspHeie nonbl. Peaknuu
koHAeHcauuu. Ilentnanas  cBsi3p. CHHTETHUYECKHME  BOJIOKHA:  KalpoOH,  DHAHT.
Knaccudukanusa BosokoH. IlomydyeHre aMHUHOKHCIOT, MX NpPUMEHEHHE U Ouojornyeckas
GbyHKIHS.

Beakun. benkm kak mnpupoansle mnoauMepsl. llepBuunHas, BTOpHYHAs, TpETUYHAS U
YeTBEPTUYHAS CTPYKTYphl OenkoB. PUOpWILISApHBIE U TIIOOYNIApHbIE OEIKU. XUMHUYECKUE
cBOMcTBa O€JKOB: TOpPEHHE, JIeHaTypalus, TUIPOIN3, KaUeCTBEHHbIE (LIBETHHIE) PEaKILUU.
buonornueckue ¢pyHkuMu GeNKoOB, MX 3HadeHHe. benku kak komrnoHeHT nuimu. [Tpobiema
0EJIKOBOTO TOJIOAAHUSI ¥ TYTH €€ PEHICHHUS]

CamocrosiTesibHast padoTa 00y4arOIMXCS.
A3oTconepkaliie CoeMHEeHUs. 3a/laHrs Ha HOMEHKIIATypy M COCTaBJIEHHE CTPYKTYPHBIX
¢bopmyi, hopMya U30MEPOB M TOMOJIOTOB a30TCOAEPIKAIINX coelMHEeHNNA. DYHKITNH OENIKOB.

OK 2-8

Tema 2.12.
A3oTcoaeprkamue
reTepouMKJINYecKHe
coeIMHEeHUsI.

Conep:xxaHue yueOHOro MaTepuaJia

HykiienHoBble KHCJI0TBI. HyKIeMHOBBIE KHUCIOTBI Kak IPUPOJIHBIE  ITOJIUMEPBI.
Hyxneoruasl, ux crpoenue, npuMepsl. AT® u AJI®, ux B3auMonpeBpallieHue U pojb 3TOro
npouecca B npupoae. [loustue JIHK n PHK. Crpoenne /IHK, ee nepsuuHas u BTopryHas

OK 2-8
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HyxkyenHnoBble
KHCJIOTHI

ctpykrypa. Paboter ®@. Kpuka u [[. Yorcona. KommieMeHTapHOCTh a30TUCTBIX OCHOBAHUH.
Permukarust JIHK. Oco6ennoctu crpoenus PHK. Tumet PHK u umx Ouomoruueckue
¢byukiun. [lonarue o TponuHom koze (kogone). buocunres Genka B xkuBOM kieTke. ['eHHas
WHXEeHepus U OnoTexHosorus. TpancreHHble GOpMBbl paCTEHUH U JKUBOTHBIX.

KonTpoabHass paGora mno Teme: «Kuciaopoacoaepxamme, a3oTcoaepkamime
coeTMHEHUsD)

Tema 2.13.
buogornyeckun
aKTHBHDbIE
coeMHeHus

Copep:kaHnue y4eOHOTro MaTepuaa

®epMmenTtbl. [lonstue o QepmeHTax Kak O OMOJOTHUECKHX KaTalu3aropax OeIKOBOM
npupogsl. OCOOEHHOCTH CTPOEHHMS UM CBOWCTB B CPAaBHEHHMHM C HEOPraHMYECKUMHU
karanuzaropamu. Krnaccudukanus ¢depmeHTOoB. OCOOEHHOCTHM CTPOCHUSI M CBOMCTB
(epMEeHTOB: CEJIEKTUBHOCTh U 3(PPEKTUBHOCTb. 3aBUCUMOCTh AKTUBHOCTH (PEPMEHTOB OT
temneparypsl u pH cpensl. 3HaueHwme (epMEeHTOB B OHONOTMM W TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH.

Butamunbl. [lorstme o BurammHax. Mx xmaccupukanumst u obOo3HaueHue. Hopwma
notpeOieHuss BUTaMMHOB. BoopacTBopuMele (Ha npumepe ButamMuHoB C, rpymisl B u P) u
KHUPOpPACTBOpUMBIE (Ha ipuMepe BUTaMUHOB A, D u E). ABUTaMUHO3bI, THIIEPBUTAMUHO3BI
Y TUIIOBUTAMHUHO3bI, UX IPOPHIAKTHKA.

I'opmonsl. [loHsTHE O rOpMOHAaX Kak OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX, BHIMOIHSIIOIINX
SH/IOKPUHHYIO PETyJISLUI0 KU3HEAEATEIbHOCTH opraHu3MoB. Kiaccudukanus ropMoHOB:
CTEpOUIbI, TIPOU3BOIHBIE AMUHOKHUCIIOT, MTOJIUIIENTUAHBIE U OEIKOBBIE TOPMOHBI.
OTtznenpHBIE PENCTABUTENN: ICTPAINOII, TECTOCTEPOH, NHCYJINH, aPCHAJINH.

JlekapcrBa. IloHATHE O JIeKapcTBaX Kak XMMHOTEpANEBTHYECKUX mpenapartax. Kparkue
HUCTOPUYECKHUE CBEACHHS O BOBHUKHOBEHUU U Pa3BUTUU XUMHUOTEpANuu. ['pymIibl JIeKapCTB:
cyabdaMubl (CTPENTOLUN), AHTUOMOTHKY (MEHULWIUIMH), aHTUTTUPETUKYU (aCIUPHH),
aHaJbIeTUKU (AHAJNBIMH). MexaHu3M JEWCTBUS HEKOTOPBIX JIEKapCTBEHHBIX IpenapaTos,
CTPOEHHE MOJIEKYJI, IPOTHO3MPOBAHNE CBOMCTB HA OCHOBE aHAJIN3a XMMUYECKOTO CTPOCHHS.
AHTHOMOTHKH, UX KIaccH(UKAIUs MO CTPOCHUIO, TUIY M CIEKTpY AeicTBus. be3onacHble
CHO0COObI MPUMEHEHUS, JIEKAPCTBEHHbIE (POPMBI.

OK 1-9

Tema 2.14. Xumusda B
JKM3HHU 001IecTBA

Conep:xxaHue yueOHOro MaTepuaJia

Xumus u IMPONU3BOACTBO. Xumuaeckas IMPOMBINIJICHHOCTE H XWUMHYCCKUC TCXHOJIOI'MH
CBIpLC JJIsA XUMHYECKOH MMPOMBIINIJIICHHOCTH. Bo,ua B XHMHUYECKOH MMPOMBIINIJICHHOCTH.
SHCPFI/ISI aJi1 XUMHYECKOTO  IMPOM3BOJCTBA. HaquBIe MNPUHOUIIBI XUMHUYCCKOTI'O
MPpOU3BOJACTBA. 3aIJ_[I/ITa Opr)KaIOIJ_Ieﬁ CpCabl MU OXpaHa Tpyda HOpU XHUMHUYCCKOM
IMIPOU3BOJICTBC. OCHOBHEBIE CTagu XUMHUYCCKOTO IMPOU3BOJICTBA. CpaBHeHI/Ie IIPONU3BOJCTBA
aMMMaKa M METaHoJa. XMMHS B CEIbCKOM XO3SHCTBE. XI/IMI/ISaLII/I}I CEIIbCKOr0 XO3siiCTBa U

OK 1-9
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ee HampamiieHUs. PacTeHus u mouyBa, MOYBEHHBIN MOTJIOMIAIOMINNA KOMIUIEKC. Y TOOpEeHHs U
ux knaccudukamusa. XHUMHUYECKHE CPEICTBA 3allUThl  pacTeHmil. OTpHIaTeabHbIC
MOCJICICTBHS IPUMEHEHUS TIECTUIIUI0B U O0ph0a ¢ HUMH. XUMHU3aIIHsl )KUBOTHOBO/ICTBA.
XuUMHS 1 DKOJIOTHS. XUMHUYECKOE 3arps3HEHHe OKpYyxaromiei cpenbl. Oxpana ruapocheps
OT XHMMHYECKOro 3arpsisHeHusi. OXpaHa MOYBBI OT XMMHYECKOro 3arpssHeHus. OxpaHa
aTMocepsl OT XHMHYECKOro 3arpsizHeHus. OxpaHa ¢uiopel U (payHBl OT XHMHUYECKOTO
3arpsi3HEHUsI. BUOTEXHOJIOTUS M TeHHAsI MHKEHEPHS.

XuMHS W TIOBCEIHEBHAS JXKHM3Hb dYejaoBeka. JlomamiHsgs anTeka. Moromue M YHUCTAIIUE
cpenctBa. CpencrBa O0prOBbI ¢ OBITOBBIMH HaceKOMbIMH. CpelcTBa JIMYHOW TUTHEHBI U
KOCMETUKU. XUMHS U mullad. MapKUpOBKH YIAaKOBOK TMHILIEBBIX W TUTHEHUYECKUX
MPOJIYKTOB U YMEHUE UX YNTATh. DKOJIOTHS KUIMIIA. XUMUS U TEHETHKA YeJIOBEKa.

TemaTHKa NPAKTHYECKUX 3aAHATHI H JIAa0OPATOPHBIX padoT 2
IIpakTnueckoe 3ansaTue Nel( "' O3HakomiIeHHe ¢ KoJLIeKIUelH y100peHuii, co 2
cpeacTBaMHU ObITOBOW XUMHU H JIEKAPCTBaMu''.
gl}%l‘c‘f;‘gggqﬂaﬂ Coaep:xkanue yueOHOIro MaTepuasa 2 OK 1-9
JluddepeHnmpoBaHHbIN 3a4eT.
Bcero: 162 4. (108+54)
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1. Jlna peamusanuu NporpamMmbl  y4eOHOW AMCHUIUIMHBI JOJDKHBL ~ OBITH
IPEIYCMOTPEHBI CIIEIYIONIUE CIIELHATbHbIE TOMELCHUS:

Kabuner «Xumun» u nadoparopus "Xumun'", OCHaIIEHHBIMA 000pYJOBaHUEM: JTOCKOU
y4eOHOM, pabo4YrMM MECTOM NPENoJaBarelis, CTOJaMH, CTYJIbSIMH (IO YUCITY OOYYaroIIuxcs),
mKkagaMyd JUIS XpaHEHUS WHBEHTAps, pPa3laTOYHOTO IMIAKTHYECKOTO Marepuaiga W Jp.;
TEXHUYECKHMHU CpEACTBAMH: HOYTOYKOM, MYJIbTHUMEAUWHBIM HPOEKTOPOM, HarJsAHBIMU
nocobusimu: 1uakatamu, DVD ¢unbmamMu, MynbTUMEAMHHBIMU TMOCOOUSMH, HATypaJbHBIMU
00BEKTaMH, pEaKkTUBaMM, MOJEJNAMHU, NpudbopamMu M  HabopamMu A8 IOCTaHOBKU
JEMOHCTPAIIMOHHOTO M YUEHHUECKOTO IKCIIEPUMEHTA.

3.2. UnpopMannoHHoOe obecrniedeHne peajn3alui NPOorpaMMbl

Jns peanu3anuu OporpaMMmbl OnOimoTedHblt (oHI 00pa3oBaTENbHOM OpraHu3aluu
JIOJDKEH UMETh TIeYaTHbIE W/WIIH AJIEKTPOHHBIE 00pa3oBaTeIbHbIE U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEH1yeMbIX JJIsl MCIIOJIb30BaHUs B 00pa30BaTeIbHOM MPOLECCE.

OcCHOBHBIE HCTOYHUKH (TIeYATHBIE U3TAHMSI):

1. Taopuensun O. C., OctpoymoB M. I'. Xumusa s npodeccuit U crnenuaibHOCTER
TEXHUUYECKOTO MPpouiis: y4eOHUK IS CTY. YUpexkaAeHun cpel. mpod. odpasoBaHus. —
M.: Akagemus, 2017.

2. Epoxun 1O. M., Komamesa M. b. Xumusa i mnpodeccuii u crneuuambHOCTEH
TEXHUYECKOTO M €CTECTBEHHO - HAay4yHOTO Mpoduiel: y4eOHHK IS CTYJ. YUpekKICHHUH
cpen. mpod. obpazoBanusa. —M.: Akagemus, 2017.

3. Taopuensa O. C., Octrpoymor U. I'. Xumus s npodeccwii ¥ CHEUATBHOCTEH

TEXHUUYECKOTO Mpouis: y4eOHHK IS CTYI. YUpexaAeHUuu cpen. mpod. odpasoBanus. —
M., 2014.

(3/1eKTPOHHBbIE U3IAHUS):

1. Epoxun 1O. M., KopameBa W. b. Xumusa mna mnpodeccuit u crenuaibHOCTEH
TEXHUYECKOT0 U €CTECTBEHHOHAYYHOT' 0 npoduiei: DnekTpoHHbIH yueOHuk.—M., 2014.

2. Xumusi ans npodeccHii M CIeNUalIbHOCTEH TEXHUYECKOro Mpoduis. DIeKTPOHHBIH

yueOHO - MeToANYecKUii KoMruiekc.-M.,2015.

www. enauki. ru (MHTepHeT-u31aHue s yuuteneil «EcTecTBeHHbIE HAyKN»).

www. hvsh. ru (xypHan «XuMHsI B IIIKOJIEY).

www. hij. ru (KypHan «XUMHUSI U KUZHBY).

www. 1september. ru (meToanueckas razeta «llepBoe ceHTIOP»).

ook w

JlonoJIHUTEe/IbHbIE HCTOYHUKH (MeYaTHbIE U3TaHMsl):

1. Ta6puensa O. C., Octpoymos U. I'., Octpoymona E. E. u np. Xumust nist npodeccuit
U CIEHUATBHOCTEH eCTECTBEHHO-HAyyHOro mpoduis: y4eOHHUK s CTY.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2014.

2. Epoxun 1O. M., KopaneBa WM. b. Xumusa mi1s mpodeccuit u cnenuanbHOCTEH
TEXHHUYECKOTO M €CTeCTBEHHOHAYYHOTO Mpoduieii: yueOHUK I CTY/. YUpexKIACHUN
cpen. mpod. obpazoanuss. —M., 2014.

3. Taopuensu O. C., Octpoymos U. I'., Cnagkos C. A., lopodeeBa H.M. Ilpaktukym:
yae0. mocodue Jutsl CTy. YUpexkaeHui cpe. npod. oopazoBanus. — M., 2014.

4. Taopuensn O. C., OctpoymoB WU. T'., CrmagxoB C. A. Xumwus: mnocobue s
noarotoBku k EID: yueb. mocobwe s CTyA. YUYpeKIeHUU cped. mpod.
oOpazoBanus. — M., 2014.

28



5. Tabpuensa O. C., JlsicoBa I'. I'. Xumus. TecTsl, 3amaun U ympaKHEHUs: y4eo.
nmocoOue ISt CTy. YIpexKIeHur cpea. nmpod. odpazoBanus. — M., 2014.

6. Epoxun 0. M. Xumusi: yaeOHUK 751 CTY/l. YIPSXKICHHIA cpell. mpod. oOpazoBaHUsI—
M.: Axagemus, 2014.

7. Tabpuensa O. C. Xumwmsa. Kaura mist mpermopaBarensi: y4eOHO - METOAMYECKOE
nocobue. M.: Akagemus, 2012

(31eKTPOHHBbIE U3IAHUSA):

1.

2.
3.
4

www. hemi. wallst. ru (OGpa3oBaTenbHbIi CAaHT AJIS MKOTBHUKOB «XUMUS» ).
www. alhimikov. net (OOpa3oBarenbHbBIN CAaUT AJIs NIKOJIBHUKOB).
www. chem. msu. su (3nexkTpoHHas OHOTMOTEKA [0 XUMUH).

WWW. chemistry-chemists. com (37€KTpOHHBIH KypHaT « XUMHKH U XUMHUS).
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4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUSA YYEEHOI

TACIATITAHBI

Pe3yabTarnl 00yyeHus

Kpurepum oueHku

D®opMBbI 1 METOBI
OIIEHKH

3HATb:

OCHOBHBIEC XUMHUYECKHE
MOHATHUSA (aTOM, BEIIIECTBO,
XUMHYCSCKHH 3JIEMEHT,
MOJIEKYJIsipHas Macca, UoH,
M30TOIIbI, aJUIOTPOIIHS,
XHMHUYECKasl CBSI3b,
ANEKTPOIUTUYECKAS
JIUCCOITUAITHIS);
MEPUONYECKUI 3aKOH,
M30MEPUSL, TOMOJIOT S,
TEOPHUIO
AJIEKTPOJIUTHUYECKON
JMCCOIAIINH;

TEOPHUIO CTPOCHUS
OpraHNUYeCKUX
COCIMHECHU;
Ba)KHEHIIIME BEIICCTBA
IIEJI0YH, KUCIIOTHI, COJIH;
BEIIECTBA U MaTEPHUAJIbI,
IIMPOKO UCIIOIb3yEMbIE B
MIPaKTHUKE;

ONpeAeIICHUE KIJIACCOB
OPraHUYECKHUX BELIECTB:
CTPOEHHE, CBOMCTBA,
o0yacTu MpUMEHEHNUS,

IlonHOTa OTBETOB, TOYHOCTh

(bopMyYITHPOBOK, HE MEHEE
75% npaBUIIBHBIX OTBETOB.

He menee 75% npaBuibHBIX

OTBETOB.

AKTyanbHOCTb TEMBI,
aJIeKBaTHOCTb PE3YJIbTaTOB
[IOCTaBJICHHBIM LIEJISIM,

II0JIHOTA OTBETOB, TOYHOCTDH

(hOopMyIHPOBOK,
aJICKBAaTHOCTh TPUMCHCHUS
TEPMUHOJIOTHH

Texkymuii KOHTPOJIb
NPH NIPOBECHHUU:
-IIMCBMEHHOT0/yCTHOTO
oIpoca;
-TECTUPOBAHHS;

-OIICHKA Pe3yJIbTaTOB
CaMOCTOSITEIILHOM PabOTHI
(moxnamos, pedepaTos,
TEOPETUYECKON YaCTH
MPOEKTOB, YYEOHBIX
UCCIICIOBAHUM U T.1T.)

IIpomekyTounas
aTTecTanus

B (hopme
TudGepeHIIPOBAHHOTO
3ayera:

-IACbMEHHBIX/ YCTHBIX
OTBETOB,
-TeCTHPOBAHUS

YMmerTh:
-XapaKTepU30BaTh JIEMEHTHI

MaJIbIX

HIEPHUOJIOB;

-HCIIOJIb30BAaTh 3HAHUSA AJIA
OIpeACIICHNUA BO3MOXKHOCTU
MMPOTCKAHUA PCAKIIUU,
-OpCaCIIATh 3apal HOHA,
OMpECaACIIATh THUIL XHUMHYCSCKOU

CBSI3W,

-00BSICHITH 3aBUCHUMOCTH CBOWMCTB
BEIIIECTB OT MX COCTaBa;
-ONpeaCIATh NPUHAOJIC)KHOCTD
BEIIIECTB K Pa3IMYHBIM KJlaccam;
-00BSICHITH 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U
CTPOCHHUS;

-XapaKTePHU30BaTh OCHOBHBIC

[IpaBuiabHOCTB, OJHOTA
BBIIOTHEHUS 3aJlaHHH,
TOYHOCTH (POPMYITHPOBOK,
TOYHOCTb PacyeTOB,

COOTBCTCTBHUC Tpe6OBaHI/I}IM

0e30IMacHOCTH
AJICKBaTHOCTB,
ONTUMATBLHOCTH BBIOOPA
CIIOCOOOB JCHCTBUIA,
METOJIOB,
MOCIEA0BATEILHOCTEH
eWCTBUI | T.1I.
TOYHOCTH OIICHKH,
CaMOOIIEHKH BBIITOJHEHHS

CootBeTcTBHE TPEOOBAHUIM

WHCTPYKIUH, PETIAMEHTOB
PanmonanbHOCTE AercTBU

Texkyumuii KOHTPOJIb:

- DKCIIEpTHAsI OLICHKA
JEMOHCTPUPYEMBIX
YMEHHM, BHIIOJTHAEMBIX
JIEUCTBUM NPU PEILICHUN
MPOOJIEMHBIX CUTYalUH,
BBITIOJTHEHUM 3a/IaHUMN AJIs
1ab0paTOpPHBIX,
IIPAKTUYECKUX 3aHATUH,
CaMOCTOSITENIbHOMN paboThI,
y4eOHBIX UCCIIEIOBaHUH,
MIPOEKTOB;

IIpome:xyTouHas
arrecTaums:

- DKCIIEPTHAsI OLICHKA
BBIIIOJIHCHUS
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CBOMCTBA METAJJIOB U HEMETAJJIOB.

-c0o0JII01aTh MPaBUJIa TEXHUKU
0e30macHOCTH MpU padboTe ¢
BEIIECTBAMH.

H T.JI.

MPAKTUYECKUX 3aJaHUI Ha
3a4yeTe
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