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HOACHUTEJIBHAA 3AIIMCKA

Kypc o61ieit 1 HeOpraHmuecKo XMMUM SIBJISIETCSI OJJHUM U3 OCHOBHBIX KYPCOB B
CUCTEME XHMHUYECKOro 0O0pa3oBaHMs M HMeeT (yHAaMEHTAJIbHOE 3HAaYyeHUE B
CTaHOBJICHUHU CIIELUATUCTA IUPOKOT0 MPOPUIISl XUMHUKA - UCCIE0BATENS U XUMUKA -
npenoaaBarens (By3a, IIKOJIbI).

B cootBetcTBUM ¢ DepepanabHbIM TOCYJApPCTBEHHBIMH TPEOOBAHUSIMHU I10
HayuyHoU crneunansHocTH 1.4.1. - Heopranuueckas xumusi. YpoBeHb MOJTOTOBKH —
Kajpbl  BbICIIeH KBanubukanud (acnupantypa) Ksamubukanus (CTEreHb)
BBIMYCKHUKA - KaHIuIaT XUMUYECKUX HAYK) - 3TOT KYpC OTKPBIBAET CUCTEMATUYECKOE
XUMHYeckoe oOpa3oBaHue, a ee 0a30BbIi 00bEM ABIAETCS COJACpPNKAHUEM
BCTYNMHUTENIBHOTO JK3aME€Ha, B TOM YHUCJE CIeAYIolue pa3ienbl: (yHIaMeHTalbHbIe
BOMNPOCHI 0011I€ XUMUU, DJIIEMEHTHI TJIABHBIX U MOOOYHBIX TOATPYIIII.

HensstMu  mpoBeAeHUS  BCTYNMUTENBHOTO  JK3aMEHa 10  CIENHMAIbHOCTH
«Heoprannueckast XuMus» SIBJISIETCS OLICHKA CIEIYIONINX 3HAHUM, YMEHUN 1 HaBBIKOB
y OKenaroumx oOydaTcs: TEOpPeTHYEeCKHMX 3HAHMM B 00JacTM HEOpraHWYecKOn

XUMHH; HEOOXOUMBIX HaBBIKOB JIJII HAYYHOT'O MCCJIEIOBAHUS W NMPUMEHEHHE
UX B Ipo(eccCHoHanbHON cdepe; YMEHUN CaMOCTOSITENIbHO TUIAHUPOBATh U CTABUTh
HECJIOKHBIM ~ XUMUYECKUNA OKCIIEPUMEHT; OOOCHOBBIBATH MPaBUIBHOCTH €0
IPOBEICHUS.

1.0. OBIME TPEBOBAHUA K YPOBHIO I1IOJAT'OTOBKMU,
HEOBXOJNMOMY JJIsd OCBOEHMA OITIOII BO (ACITMPAHTYPhI)

1.1. Jluma, ’xenaroiiye OCBOMTH OCHOBHYIO 0OOpPa30BaTEIbHYIO IPOTrpaMMy
MOCJIEBY30BCKOTO TMPO(ECCHOHATBHOTO 00pa30BaHus (acHUpaHTypbl) MO JAaHHOU
CHEIUANbHOCTH, [JIOJDKHBI HMETh BbICIIee MpodecCHOHAIbHOE 00pa3oBaHUE
(GakamaBpHaT WU CIICHUAINTET, MATUCTPATYpa).

1.2. Jluma, wuMmeromue BeIiciee Ipod)ecCHOHAIBbHOE  00pa3oBaHUE,
MIPUHUMAIOTCA B aCUPAHTYPY MO PE3yJbTaTaM ClIauyd BCTYIUTEIbHBIX 3K3aMEHOB, B
TOM YHUCJIE U CINEHHAIBHOCTH, T.€. IO KypCy HEOPTaHUYECKON XUMUH, HA KOHKYPCHOU
ocHoBe. [lo pemieHuto 3Kk3aMeHaAIMOHHON KOMUCCHH JIMLIAM, UMEIOIIUM JOCTHXKEHUS
B HAYYHO-UCCJIEA0BATEIbCKOMN AEATEIbHOCTH, OTPAKEHHBIE B HAYUHBIX MyOIUKAIUAX
B 00JacTH HEOPraHWYECKOW XUMHUHU, MOXKET OBITh MPEAOCTAaBICHO TPaBO
MPEUMYIIECTBEHHOTO 3aUMCIICHUS.

1.3. Tlopsimoxk mnpuema B aclUPaHTYpy M YCIOBHS KOHKYPCHOTO OTOOpa
onpenenstorcss DeeparbHbIM TOCYIapCTBEHHBIMU TPEOOBAHUSIMH.

1.4. IlporpaMma BCTYNHTENBHBIX HWCIBITAHUNA B AaCIUPAHTYpPy IO HAYYHOU
cneuuansHoctu 1.4.1. - HeopraHuueckas XuMusl pazpadbotaHa kKadeapod XUMUH
JAI'TLY, peanusyromieid JaHHYI0O OCHOBHYIO 0O0pa30oBaTelibHYI0 MpOrpaMmy, B
COOTBeTCTBHHM C DeepallbHBIM TOCYIApCTBCHHBIMU TpeOOBaHHSIMH  (Hay4dHas
cneuuanbHocTh- 1.4.1. - Heopranmyeckass Xumusi) ypoBE€Hb MOJATOTOBKU — KaJIphbl
BbICcIIEH KBanupukanuu (acnupaHTypa); KBalu(uKanus (CTEEHb) BBIMTYCKHUKA -



KaHAuJaT XUMUYCCKUX HAYK.

2.0. TPEBOBAHMUA K YPOBHIO ITIOAT'OTOBKMU 110 CIIEINUAJIBHOCTN,
HEOBXOJIUMOMY JJis1 OCBOEHUS OIIOITI BO (ACITUPAHTYPBI)

K Hauamy ocBOeHHMsI aCHUPAHTCKOM MPOrpaMMbl MO HAYYHOH CHENUalbHOCTH —
1.4.1.-Heoprannveckasi XUMHUS MOCTYNAIOIIUN JOJIKEH:

3HATh:

-OCHOBHBIE KJIACChl HEOPraHWYECKUX COEJIMHEHUW, MX CBOICTBA M CIIOCOOBI
NOJIy4EHHUS;

- 00pa3oBaHNe XUMUYECKON CBA3U TEOPHUIO DJIEKTPOIUTUYECKON JUCCOLMALINH;

- nepuoaundeckunl 3akoH J[. 1. Menneneesa u ctpoeHue aroma,

-OKHUCITUTEIBHO - BOCCTAHOBUTENIbHBIE PEAKIIUU;

-pu3nyeckue W XUMHUYECKHME  CBOMCTBAa Haubosiee Ba)XKHbIX B HAYYHOM U
NPAKTUYECKOM TUIaHE MPOCTHIX M CIOXHBIX COCIUHEHUMH, CIOCOObI UX TOJyYEHHS,
CTPOEHUE, CBOMCTBA;

-IPUHIAIT XUMUYECKON aHaJOTUU - 3aKOHOMEPHOCTH B M3MEHEHUU COCTaBa,
CTPOEHUSI U CBOMCTB OJIHOTUITHBIX COCIMHEHUI B MEPUOIAX U TpyIIax.

yMeTh:

-IIPOU3BOJUTH OCHOBHBIE TEPMOJUHAMUYECKHUE PACUETHI;

- O0BSICHUTB OOIIYIO XapaKTEPUCTUKY 3JIEMEHTA WM IPYMIbI 2JIEMEHTOB (MECTO
B IEPUOJUYECKON CHCTEME, CTPOCHHE aTOMa, PacIpOCTPAHEHHOCTb, W30TOIHBIN
cocTaB, (POpMbI HAXOXKJEHUS B IIPUPOJE, OCHOBHBIE TUIIBI XUMHUECKUX COCTUHEHUH,
rJIaBHbIE 00J1aCTH IPUMEHEHHUS);

-1oJIpoOHO M31araTh 0COOCHHOCTH (U3UYECKUX M XUMHUUYECKUX XapaKTEPUCTHUK
HEMETAJIOB U METAJUIOB B 3aBUCUMOCTH OT 3JIEKTPOHHOT'O CTPOECHHSI aTOMOB, pa3Mepa
Y 3apsijia HOHOB;

-[IPOBOJIUTH  CPAaBHUTEJBHYIO  XapaKTEPUCTUKY CBOMCTB  DJJEMEHTOB B
3aBUCUMOCTH OT UX HaXO0KJEHUS B IIEPUOJIE U TPYIIIIE;

-[IPUMEHATh TEOPETUYECKHUE 3HAHHUA O IEMEHTAX K PEUICHUIO0 MPAKTUYECKUX
3a/ay;

-[IPOBOAMTDH FKCIIEPUMEHTHI, AaHAJIN3 U OLIEHKY JIAOOPATOPHBIX UCCIIEIOBaHUI.

BJIA/IeTh:

-OCHOBHBIMM ~ CIOCOOAMHU  IOJIYYEHHS] W aHAJIM3a OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX COEIUHEHMM, OOLIETEOPETHYECKMMH OCHOBAMH COBPEMEHHOM
HEOPraHWYECKOM XUMHUM C TOYKM 3pEHHS CBA3M KPUCTAUIOXMMHUYECKOTO MU
XHUMHYECKOr0 CTPOEHUS BELIECTB C XMMUYECKUMU U (PU3UUYECKUMU CBOMCTBAMU;

-KJIACCUYECKMMHU M COBPEMEHHBIMH METOJAMM aHAJIM3a BEILECTB, METOJHMKOU
AKCIIEPUMEHTA, aHAJIN3a U OLIEHKH JIA0OPAaTOPHBIX UCCIIEIOBAaHUM.



3.0. COAEP KAHME PA3JAEJIOB IIPOI'PAMMBbI

Paznen 1. OBIIAS XUMMUS
1. ATOMHO-MOJIEKYJISIDHOE YYeHHUE

OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI U MX OOBSCHEHHE C TOYKU 3PEHUs
ATOMHO-MOJIEKYJIIPHOTO y4yeHHs. OCHOBHBIE XMMHUYECKHE MOHATHSA. XHUMHUYECKUE
(GopMynbl U ypaBHEHHUS.

OCHOBHBIE 3aKOHBI XMMHH: aTOMHO-MOJIEKYJISIPHOE YYEHHME, 3aKOH BEYHOCTHU
MaTepuM W €€ JBWXKEHUs, nepuoaudeckui 3akoH J[.M. Menneneesa, teopus
XUMHUYECKOTO CTpOEHHMS BelecTBa A. byTiepoBa. 3HaueHHE 3aKOHOB XHUMUHU.

2. CTtpoenue atoma

KoprnyckynsipHO-BOTHOBOM Jyalnu3M HW3JIyYEHHs YacTUL, BOJHBI A€ bpoiis.
KBanroBas teopus Ilnanka. Teopuss atoma Bojgopona no bopy u chektp aroma
Bojopoja. [Ipunnun veonpeaenennoctu I eitzendepra.

KBanToBble uncia u ux ¢usnueckuii cMpicii. Atomubie opoutanu (AO). Bun
aTOMHBIX S-. p-, d- u f-opOuraneit. OCHOBHOE M BO30YXJICHHOE COCTOSHUE aTOMA.
BbIpoK1€HHBIE COCTOSIHUSL.

MHOr03JIEKTPOHHBIE aTOMBbI. XapaKTEPUCTUUECKHE PEHTTCHOBCKHE CIEKTPbI
aToMOB M 3akoH Mo3znu. fAapo atoma. Teopus J1.J1. UBanenko. 3apsiibl sjaep aTOMOB.
N3oronsl 1 u3o0apsl. Tpu MpUHIMIA 3aNOJHEHUS aTOMHBIX OpOWUTajei: MPUHIHUII
HauMeHblel sHeprun, npuHuun [laynu, npasuno I'yHna. DnekTpoHHbIE (GOPMYIIBI U
CXEMBI. YPOBHH U ITOAYPOBHH, UX EMKOCTb.

Hekoropsle cBolicTBa aTOMOB. ATOMHBIE M YCIOBHBIE WOHHBIE PaJUyCBHI.
[loTeHnManbl  MOHH3ALUU. CponcTBO K DIIEKTPOHY. OTtHOocHTENBHAS
NEKTPOOTPULIATEILHOCT.  MarHuTHele  CBOMCTBA  aTOMOB.  JluaMarsHeTusM.
[Tapamaraerusm.

3. llepunonuyeckuii 3axkoH [[.1. MeH/1e/ieeBa U CTPOEHHE aTOMA

CoBpemenHass GopMyJIMpoBKa Iepuogudeckoro 3akoHa. Ilepuogmdeckas
CUCTEMA KaK BBIPAXKEHUE TMEPUOJUYECKOr0 3akoHa. CTpPyKTypa MNEpUOANYECKON
cucteMsbl. [lepronbl u rpymnmnbl. COOTHOLIEHHE MEXAY HOMEPAMU MEPUOa U TPYIIIbI
MIEPUOIUYECKON CUCTEMBI U JJIEKTPOHHBIM CTPOCHUEM ATOMOB.

OcoOEHHOCTH DIIEKTPOHHBIX KOH(HUTypamuii aTOMOB 3JI€MEHTOB TJaBHBIX U
moO0YHBIX moATrpynn. M3MeHeHne aTOMHBIX PaJUyCOB, MOTEHIIMAIOB MOHU3ALUUA U
BEJINYMH CPOJCTBA K AJEKTPOHY B Ipylnax U nepuoaax. CBa3b MOJOKEHUS 3JIEMEHTa
B MEPHUOJINYECKON CUCTEME CO CBOMCTBAMH €r0 aTOMOB M 00pa3yeMbIX UM MPOCTHIX U
cnoxHbIX BemecTB. OOmeHaydHoe W (Quiocopckoe 3HAYCHUE TEPUOTNIECCKOTO
3aKOHA.

4. XuMu4ecKas CBA3b

OCHOBHbBIE XapaKTEPUCTUKH XMUMHUYECKOW CBS3U, DHEPrUsl CBSA3MU, BAJICHTHBIN
yroJi. OCHOBHBIE TUITbI XUMUYECKOW CBS3U: KOBAJICHTHASI U MOHHASL.

OddexTuBHBIA 3apsia atoMa B Mosekyie. IlomsipHocTs cBsa3u. JIumonabHBIN
MOMEHT CBSI3U U MOJIEKYJIbI B LIEJIOM. DJIEKTPOOTPULIATEILHOCTD 3JIEMEHTOB B LIEJIOM.
CreneHp OKHCIIEHUS. BajneHTHOCTP M KOBAJIEHTHOCTH atoma. KoopauHanunoHHOE
yucio. CtexuomeTpuieckrue GopMysbl U CTPYKTypa coeauHeHuid. Mzomepusi.



KoBanentnast cBa3b. Meron BaneHTHbiX cBsizet (BC). duzuueckas wupes
MeTo/ia: O00pa3oBaHUE JBYLEHTPOBBIX M JIBYXDJEKTPOHHBIX CBSI3€M MPUHLHUII
MakcumanbHOro nepekpeiBanuss A.O. J[Ba mexaHu3ma oOpa3oBaHUs KOBaJEHTHOU
CBSI3U.

KoBanentHoctn atomMoB 35eMeHTOB 1-ro, 2-ro m 3-ro mepuonoB. Teopus
HaIlpaBJICHHBIX BaJ€HTHOCTEN. HacklliaeMoCTh, HalpaBIEHHOCTh U MOJISIPU3YEMOCTh
KoBaJieHTHOW cBsi3u. ['mOpuamzauuss A.O. Tunbel rubpuauszali U CTEPEOXUMUS
MOJIEKYH B cBeTe npescrabieHuit meroaa (BC) BaneHTHOM CBSI3U.

NonHas cBa3b. KaTHOHBI M aHMOHBI B MOJIEKYJIaX M TBEPABIX BELIECTBAX.
O6nactb TPUMEHUMOCTH HWOHHOW Mojenu. HeBO3MOXKHOCTh CylIecTBOBaHUS B
MOJIEKYJIE MHOTO3apsIAHBIX OJJHOATOMHBIX HOHOB. CBOMCTBA COEIMHEHHI C MOHHOMN U
KOBAJICHTHOW CBSI3bI0. MEXMOJIEKYIJISIpHBIE B3auMonaencTBusa. KonaeHcupoBaHHOE
COCTOSIHME BelIeCTBA. ATOMHBIE, MOJEKYJISPHBIE W HWOHHBIE KPHUCTANIMYECKUE
pPELIETKH.

5. DHepreTuka U HANPaBJIEHHOCTH XMMUYECKHX MPOLECCOB

TemoBbie 3(dekTsl  TepMoxuMHUUeckux peakuuid. TemmoBbie 3 deKTb
oOpa3zoBaHus XUMHYecKuX coeauHeHuil. 3axkoH [‘ecca. M3meHeHuss BHyTpeHHeU
HHEPIrUU CUCTEMbl. DHTaNbIUA. DHTponus. M300apHO-U30TepMUUECKUi MOTEHIUA.
OneHka BO3MOXHOCTH IMTPOTEKAHUSI XUMUYECKON peaklMy B 3aJJaHHOM HANpPABICHHUH.
Posib SHTaNnbNMHHOTO U SHTPONUITHOTO (PAKTOPOB B HAIIPABJIEHHOCTH MPOLIECCOB MPH
pa3IMYHBIX YCIOBHAX. [crmonb30BaHHME pasiaUYHBIX 3HAYEHUN CTaHIAPTHBIX
SHTAJBIUNHBIX U CTAHIAPTHBIX U300apHBIX MOTEHIMAIOB 00pa30BaHUs UCXOAHBIX U
[10JIy4a€MBbIX BELIECTB JUIA OLIEHKH BO3MOYXHOCTH MPOTEKAaHU XUMUUECKON PEAKLIUM.

6. CxopocTh XMMHUYECKHUX peakuuil. XuMHU4ecKoe paBHOBecHe

HcTtrHHasg u cpeaHsast CKOpOCTh XUMHUYECKUX peakuui. GakTopsbl, BIUSIONIME HA
CKOpOCTh XHMH4YecKkoi peakuuu. [loHsiTHE 00 aKTUBHBIX MOJEKylIaX. DHEPrus
aktuBanuu. [TorsTre o nemHpIx peakiusax. Padorel akanemuka H.H. CemenoBa. 3akoH
nerctBus Macc. KoHcTanTa CKopocTr peakuui. BimsiHue temMmneparypsl HA CKOPOCTh
XUMHUYECKOU peakiuu. Y paBHenus Bant-I'odhda u Appenuyca.

['oMOreHHBIN, TEeTEPOreHHBI W MHUKPOreTepOoreHHbll Kartanui. [loHsTue o
MEXaHU3Me JEUCTBUSl KaTanu3aTopoB. AjcopOuus. dusznueckas M XUMHUYECKas
aacopous. DakTopsl, BIUAIOMUE Ha aacopomuio. M3orepma ancopOimu Jlenrmropa.
HNonoobmennas amcopoius. bruomorndeckoe 3Ha4eHUE N30UpaTEIHLHOMN aficopOIIHH.

OOpatumMbie U HEOOpaTUMBIE PEAKIUH. Y CIIOBUS HACTYIUICHUS XUMHYECKOTO
paBHOBecus. [Ipunnun Jle-1llarense u ero npuMeHeHue.

7. Bona. PacTtBopsl
Bona B npupoge. [Ipodnema urictoii Boabl. COCTaB ¥ CTPOCHUE MOJIEKYIIbI BOJBI.
[TonsspHOCTH MOJIEKYN. XapaKTEPUCTUKA BOJOPOAHOM CBA3U. PU3HMYECKUE CBOMCTBA
BOJIbI. Posib BOJIbI B Onosiornyeckux npoiueccax. [IpombliieHHOE 3HAYEHUE BOIBI.
JucnepcHble cucteMbl U ux kinaccudukanua. Ydyenue J[. 1 Mengeneesa o
pacTtBopax. MexaHu3M Tpoliecca pacTBopeHus BeiiecTB. TemioBod 3¢ dext
pacTBOpEHUS U U3MEHEHUE 00bemMa IIPU PACTBOPEHHUH.
PacTtBopuMOCTh TBEPABIX BEIECTB B BOJE. PaCTBOPUMOCTD KUIKOCTEN U Ta30B
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B Boje. PactBopel HachllleHHblE M TnepecbllieHHble. CrnocoObl BbIpa)KEHUs
KOHIIEHTPALIMU PACTBOPOB.

CpolicTBa pa30aBleHHBIX pPAacTBOpPOB. SIBaeHue ocmoca. OcMoTHUECKOE
nasienue. 3akoH Bant-I'odda. /[aBnenue HachIEHHOr0 Mapa HajJ pacTBOPAMH U €ro
3aBUCUMOCTb OT KOHUEHTpallMu M Temneparypbl. Temmeparypa KUIEHUS U
3aMep3aHus pacTBOpoB. 3akoHbl Payns. Kpuockonnueckue u 30yIMOCKONUYECKUE
KOHCTaHThl. OrmnpeneneHrue OTHOCUTENbHBIX MOJEKYJSIPHBIX MacC BELIECTB B
pacTBopax.

Komnounnsie pactBopbl. CTpoe€HHME KOJMJIOMAHBIX YacTHU. [eam u 307M.
OcHOBHBIE CBOWMCTBA KOJIJIOUJIHBIX CUCTEM. 3HAUEHHUE KOJUIOUJIOB B OMOJIOTHH.

8. DuekTpouTHYECKAS JUCCONUALIUA

OCHOBHBIE MTOJ0KEHUSI TEOPUU IIIEKTPOJIUTHUECKON AUCCOoMauun AppeHnyca.
Pa6orst HM.A. KabGnykoBa. MexaHu3m rujapaTanud HOHOB. M30ToHMYeCKUi
ko unment Bant-T'obda. Crenenr auccoumanuu. CrnaOble U CHIbHBIC
anektposuThl. Koadduiment akruHocTH. OOpaTHUMOCTh Mpoliecca TUCCOIUAIINH.
[IpumeHeHue 3akoHa JEWCTBYIOIIMX MAacC K IMPOIECCY JUCCOIMAIMU CIIa0bIX
AIEKTPOJIUTOB, KOHCTAHTA TUCCOLIMALINH.

Kucnotsl, 0cHOBaHUS, COJIM B CBETE TEOPUH IIEKTPOIUTUYECKON JUCCOLUALINH.
AmdorepHbie saexkTponauThl. Boma kak cnabelii  anexktponurt, pH - cpenbl.
Wnaukaropel. bydepHsie pactBopbel. buonornueckoe 3HaueHue OydepHBIX
pacTBOPOB.

I'maponu3 coneii. CreneHb ©W  KOHCTaHTa Tuaponu3a. [IpousBeneHue
pPacTBOPUMOCTH. Y CIOBHUSI 00pa3oBaHUsi M PacTBOpEHHUs ocankoB. HampaBieHHOCTH
XUMUYECKUX pEaKIUi B pacTBOpax 3JIEKTPOJUTOB. [IpoTOHHas Teopus KHUCIOT U
ocHoBanuii bpenctena. OObsicHeHne aM(OTEPHOCTH BJIEKTPOJIUTOB C TO3UIUU
MIPOTOHHOM TEOPUU KUCIOT U OCHOBAHHUM.

9. OCHOBHBIE KJIACChl HEOPTAHNYECKUX COCTUHEHUH
Homenknarypa, kitaccudukaiys, CBOMCTBA U IMOJTyYSHHE.

10. KomniekcHbIe coeIMHEHUS

Peakiun komriekcoobpazoBanusi. OCHOBHBIE TMOJOXKEHUS KOOPAMHAIMOHHON
Teopur. POJIb pYCCKMX M COBETCKMX YYEHHBIX B Pa3BUTUHU XUMHUU KOMIUJIEKCHBIX
coenunennii. KommekcooOpa3oBaTenb, JUTaHAbl. BHYTpeHHSIE U BHEITHSSA Cepbl
KoMIiekca.  KoopauHalMoOHHOE  YHCIO  KOMIUIEKcooOpaszoBatens.  3apsn
KOMIIJIEKCHOT'O MOHA.

HoMenkiiatypa KOMIUIEKCHBIX CO€IMHEHHH. XapaKTep XUMHUYECKOW CBSI3U B
KOMIUIEKCHBIX COEIMHEHUSIX. OJIEKTPOJIUTUYECKAass JUCCOLMALNS KOMIUIEKCHBIX
COCOMHEHUN. YCTOWYMBOCTh KOMIUIEKCOB B pacTBopax. lIoHATHE O KOHCTaHTe
HECTOMKOCTH. MHOroodpasue KOMIUIEKCHBIX COCIMHEHUM, TOHATHE 00 uX
KJaccupuKanuu. 3HAYCHUE KOMIUIEKCHBIX COCAMHEHUW B MPOU3BOJICTBE U KU3HU
MIPUPOIBI.

11. OxkucauTENbHO-BOCCTAHOBUTEIbHBIE PeaKIIUN

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE peaKuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
Knaccupukanua. Ponp cpeapl B ux nporekanuu. [IpaBuna paccTaHOBKHU
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ko3¢ dunrento B Hux. IIpaBuna paccraHoBku Kodpduurentos: HMonHo-
JIEKTPOHHBII METO/ U METOJI NIEKTPOHHOI'0 OaaHca.

[NanpBaHNYECKHM DJIEMEHT. DIIEKTPOAHBIE MMOTEHIAAJIBI.
OnexkTpoxuMuyeckuit  pan  HampspkeHud.  IloHsTe 00  OKUCIMTENBHO-
BOCCTaHOBUTEIILHOM IIOTEHIUAJIE. Hanpasnennocts OKUCJIUTEIIbHO-

BOCCTAaHOBUTEIIBHBIX ITPOLIECCOB. DJIEKTPOIU3. DIEKTPOIN3 B IPOMBIIIIECHHOCTH.
XapakTepucTUKa W  KiIacCUpuKalus IPOLECCOB KOPPO3UH  METAILIOB.
DNEeKTPOXUMHUYECKAsE KOPPO3Us METAIUIOB. METOBI 3a1IUTHl METAJIIOB OT KOPPO3UHU.

Paszpen 2. JIEMEHTDBI I'V'TABHBIX HOAT'PYIIII
HEPUOINYECKOU CUCTEMBI

1. Bogopona: ctpoeHue, NoJqy4eHUE, CBOMCTBA, COETMHEHUS, IPUMEHEHUE.

2. DueMeHTHI 171aBHOM noArpynnst VII rpynnsl nepuogudeckoil CHCTEMbI

OO61mast xapaKTepuCTUKa CBOMCTB 31eMeHTOB TiaBHOM noArpynnsl VI rpynms
HAa OCHOBaHMM UX TOJIOKEHHUS B MEPUOJUYECKOW CHCTEME U DIIEKTPOHHBIX
KoH(uUrypauuit aromoB. CTeneHb OKUCICHUSI aTOMOB 3JIEMEHTOB.

Xnop. Haxoxnenue xiopa B mpupoge. llomyuenwe xiiopa. dusndeckue u
XMMHMYECKHE CBOMCTBa Xjopa. B3aummoneiicTBue xijopa ¢ BOZOpoaoM. MexaHu3m
nporekaHuss 23T1oil peakuuu. CoisiHasg KHCIIOTa, €€ CBOHCTBA M IIOJYyYEHHUE.
IIpumeHeHune CosIHOM KUCIOTHI U ee conel. Kucnopoacoaepxaliye KUCIOThI XJI0pa
U UX COJIH.

OOmrast xapakTepucTuKa CBOMCTB (Topa, Opoma, Hona. 3aBUCHMOCTh CBOMCTB
IPOCTBIX BEIIECTB, BOJOPOAHBIX U KHCIOPOJACOAEPKAIIMX COCTUHEHUI raJOr€HOB OT
BEJIMYMHBI 3apsija saep. bruonornyeckoe 3HayeHUE TAIOT€HOB U UX COEUHEHUN.

3. DuieMeHTHI I1aBHOM moArpynnsl VI rpynnel nepuoan4eckoi cucTeMbl

OO6m1as xapaKTepHCTHKAa CBOMCTB AJIEMEHTOB TJIaBHOUM moArpynmsl VI rpymnmebr.
Kucnopon. Haxoxzaenune B mpupone, MoiaydeHUe, CBOMCTBA, COeNUHEHHs. Bo3myx.
OObemMHBIII W BECOBOM cocTaB Bo3nyxa. JKuAKuWi BO3AyX, €ro CBOWCTBA U
MPAKTUYECKOE UCIIOIb30BAHUE. AJNIOTPONUS KUCIOPOaa.

Cepa. Haxoxnenue B mnpupoge. I[lomyuenue. Pusznueckue U XUMHUYECKUE
CBOMCTBA cepbl. BOAOpOIHBIE U KUCIOPOJAHBIE COCTUHEHUS CEPBIL.

CepHas kucioTa. DIEKTPOHHOE CTPOEHUE M TeOMETpUsl MOJeKyJbl. CBOMCTBA
cepHOM KHCNOTHL. IlonydeHne cepol KHCIOThI B NMPOMBINIJICHHOCTH. lIpuMenenue
CEpHOU KUCIOTHI U ee coiei. Oneym u ABycepHas KUCIIOTA.

4. DJieMeHTBI IVIAaBHOI MOArpynnsl V rpynnbl Nepuogu4ecKoil CHCTEMbI
OO0mrast XxapakTEepUCTHKA CBOKCTB AJIEMEHTOB TJIaBHOW MOATPYIIBI V TPYIIIHL.
CreneHn OKHCIIEHMSI aTOMOB 3JIEMEHTOB. A30T. A30T B npupoje. dusnyueckue u
XUMHUYECKHE CBOMCTBA a30Ta.
CoenuHeHnst a3ora C BOJOPOJOM - AMMHUAK, TUAPA3UH, THUAPOKCHIIAMUH.
DJIEKTPOHHOE CTPOCHHE M F€OMETPHUS MOJIEKYJIbl amMMuaka. CBOKWCTBAa BOJOPOJHBIX
coeauHeHuu azora. Coii aMMOHMUSL.



Okcuapl azorta. CBoiicTBa a30THCTOW KHUCIOTHL. HHUTpPHUTBI, HMX CBOMCTBA.
A30THas KucCIoTa. OJNEKTPOHHOE CTPOEHHME M TeoMeTpus MojeKynsl. (CBouCTBa
AQ30THOM KHUCJIOTHI. B3anmonencrsue a30THOM KHUCIOTHI ¢ MetaiiaMmu. [lomyyenue
a30THOM KuCnOoThl. ConM a30THOM KHUCIIOTHI, UX CBOMCTBA. A30THbIE y1oOpeHus. Poib
a30Ta B Pa3BUTHH KUBBIX OPTraHU3MOB, KPYTOBOPOT B IIPUPOJIE.

®ochop. Haxoxxnenue B mpupoje, MNOJyYEHUE, CBOWMCTBA, MPUMEHEHUE.
Baxneitmue coequnenus gocdopa. ocdopuas kucnora. Conut GochopHBIX KUCIOT.
®ocharel 1 ux npumeHenue. dochopusie ynodpenus. Kpyroopor ¢ocdopa B
npupozae. [Ipon3BoacTBoO y100peHui.

5. DuiemeHTHI ry1aBHOM noArpynnsl IV rpynnsi nepuoanyeckoi CHCTEMBbI

OO61ast XxapakTeprCTHKa CBOMCTB 3JIEMEHTOB riaBHOM noarpynmsl |V rpynmsi.
CreneHn OKHUCIEHUS AaTOMOB OJJIEMEHTOB. YIJEpoA. YTIepoa B MPUPOJE.
AJIOTpOTIHBIE BUJOM3MEHEHHUS yriiepoa (ayiMa3, rpaduT, KapOuH) U UX CTPYKTYpa.
Pu3NYecKrue U XUMUUYECKHE CBOWCTBA, IPUMEHEHHE.

Okcuapl yriepoga. DIEKTPOHHOE CTPOCHUE UM TE€OMETPHS MOJIEKYJbl OKCHIA
yraepoaa (I1). DnexTpoHHOE CTpOEHHE ¥ TEOMETPHS MOJIEKYIbI okcuaa yriaepoaa (IV).
[lony4yenue u cBoiicTBa. YroybHas KUCI0Ta, kKapOoHaThl. [{luanoBOo1OpOIHAS KHCIIOTA
U €€ COJIH.

Kpemnnii. Haxoxnenue B npupone. duznyueckne M XMMUYECKHE CBOMCTBA.
Oxkcup kpemuus. [lonyduenus u ceoiictBa. KpemuueBsie kuciotel. Cunnkatsl. CTEKIIO,
LIEMEHT, KEPaMHUKa.

6. dnnemenTsol riaBHoi noarpynnst VIII rpynnsi nepuogudeckoi CUCTEMBI

bnaropoansie rassl. [lonoxenne B nepuognuecko cucreme. HaxoxaeHue ux B
npupoje. CrocoObl UX BbIIEIEHUSA. DIEKTPOHHBIE CTPYKTYpPhl aTOMOB. Dusnueckue
CBOICTBa MPOCTHIX BemlecTB. O030p COeTMHEHNN KCEHOHA U KPUIITOHA.

7. O01IHe cBOICTBA METAJLJIOB

[lonoxeHne B MEPUOAUYECKON CHUCTEME DSJIEMEHTOB, OOpPa3yIOIIMUX MPOCTHIE
BEIIECTBA METAJUIMYECKOrO Xapakrtepa. [Ipupoma MeTamnmmyeckoro COCTOSHMUS.
CtpykTypa MeTamioB. THIBI KpuUCTAIUTMYECKUX perieTok. OOmue ¢dusndeckue
cBoiicTBa MeTayuioB. OOImas XapakTepUCTHKAa XUMHUYECKHX CBOMCTB METAaJIJIOB.
XvMHYecKasi aKTUBHOCTh METaJUIOB. MeTalibl Kak BocctaHoButenu. Padotsr H.
bekerona.

Baxueiimue crnocoObl moiydeHus: MeTauioB U3 pyAd. CruiaBel, UX CBOWCTBA.
Tunbel cnaBoB. Vcmonp30BaHWE CIJIAaBOB B HApPOJHOM  XO3SIUCTBE CTPAHBL.
buonorudeckas pojb METaNIOB. DJIEKTPOXUMUUECKUN pAJl HAIPSIKEHUN METaJUIOB.
B3anmopericTBrue METaIOB € BOJIOW, BOIHBIMU PACTBOPAMU KUCJIOT U COJIEH.

8. DsiemeHTHI r71aBHOI noArpynnel [ rpynnsl nepuoan4ecKoi cucTeMbl

OO0mrast xapakTepuCTUKa CBOWCTB AJIEMEHTOB TJIABHOW MOJATpyMIbl | rpymimbl.
CreneHu OKHCIICHHUSI aTOMOB 3JIeMeHTOB. VX monydenue, puanueckue U XuMHUECKUe
cBoricTBa. llomydyenne u CBOMCTBA MX TUJPUIIOB, OKCHJIOB M COJiel. buomoruueckoe
3Ha4YeHUE MOHOB HATpUs U Kanus. Kanulinbie ynoOpeHusl.

9. JnemeHTHI ri1aBHOM rpynnsl 11 rpynnsl nepuoan4eckoi CucTeMbl
OO6urast xapakTepuCTUKa CBOMCTB 3JIEMEHTOB TJiaBHOUM moarpynmsl II rpynmbr.
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CreneHb OKHCIEHUS aTOMOB 3JieMeHTOB. bepuwmuii. Haxoxaenue B mpupone.
CnocoObl TOJlydeHHMs], BakKHEHIIMe CBOWCTBA M MX MpuMeHeHue. OKcuabl U
TUAPOKCHUJIBL, TIOJYYCHUE U CBOMCTBA.

[IleouHo3eMenbHble  MeTaiibl.  Haxoxnenue B mpupoze. Ilomydenwue.
@usnueckne U XUMUYeCKue cBoucTBA. OKCHIBI, TUAPOKCUIBI U CcONU. KECTKOCTh
BOJIbI U CIIOCOOBI ee ycTpanenus. [Ipumenenue.

10. DaemenTsl riaaBHoi rpynnsl 111 rpynnsl nepuoandecKon cMCTEMbI

OO61ast xapakTepucTUKa CBOMCTB AJIEMEHTOB TMlaBHOM moAarpynmnsl LI rpymnimsr.
Crenenu okuCIIEHUs aTOMOB 351IeMeHTOB. bop. Haxoxzaenue B pupone. duznueckue
Y XUMUYECKHE CBOKMCTBA IIPOCTOTO BellecTBAa. BoIopoaHbIe COENMHEHUS U IaJOT€HBI
6opa. Oxcup 6opa. bopuas kucnora. [lonmuGopusie kuciaotsl. bypa.

Amomunuii. Haxoxnaenue B npupoze. [IponszBoactso antoMunus. Pusndeckue
U XUMUYeCKHe cBoMcTBa. AmoMuHoTepMus. CruiaBel  amomuHusa. Oxcua U
TUAPOKCU] aIFOMHUHUS, aM(pOTepHOCTh M MX cBoiicTBa. [IpakTHueckoe 3HaueHUe
AJFOMUHHUS ¥ €r0 COCMHECHUM.

Paznen 3. QJIEMEHTBI IOBOYHbBIX ITOATPYIIII
NEPUOJNYECKOW CUCTEMBI
OCoOEHHOCTH DJICKTPOHHBIX CTPYKTYp aToOMOB 3jeMeHTOB O- u f-cemeiicTs.
[lonoxenne B mnepuoguyeckoi cucreme. OTIWYME CBOMCTB aTOMOB JJIEMEHTOB
[JIaBHBIX W TOOOYHBIX MOATPYMI, MPOCTHIX BEHIECTB M COEAUHEHUH, a TaKke
3aKOHOMEPHOCTEHM HMX W3MEHEHHMS MpU BO3PACTAHMM 3apsAOB SIE€p aTOMOB.
MHuorooOpa3ue cTeneHeil OKUCIEHUs, MPOSBISEMbIX aTOMaMH AJIEMEHTOB TTOOOYHBIX
HOATPYIII.
1. DnemeHnTHI MO00YHOM MoArpynnbI I rpynnei
OO6mast XxapakTepUCTUKA AJIEMEHTOB MoO04YHOM moArpymmsl I rpymnmer. CTteneHu
OKHUCJIEHUS aTOMOB 3J1€MEHTOB. CBOMCTBA MPOCTHIX BEUIECTB, OKCUIOB, THAPOKCHIOB
U coJiei meau. cepebpa u 3070Ta. DU3noI0ornYecKoe 1eUCTBUE HOHOB cepedpa.

2. DuemeHThI N0004HOM moarpynns! I1 rpynnsi
OO0mast xapakTepUCTUKa CBOMCTB 3JIEMEHTOB MO00UHOM noarpynmsl I rpymibr.
CreneHu OKHCIIEHHS aTOMOB 3JIeMeHTOB. CBOICTBa MHPOCTHIX BEIIECTB, OKCHUJOB,
TUJIPOKCHJIOB U COJIEH IMHKA, KaAMUS U pTyTH. DU3NOJIOTHYECKUE NEUCTBUS PTYTH.

3. DuieMeHTBHI MO0O4HOI moArpynmnsl VI rpynnsi
OO6mr1ast XapaKTepUCTHUKA CBOMCTB AJIEMEHTOB MOOOYHOM MOATpyHTisl VI rpynmb.
CreneHu OKUCIIEHUsI aTOMOB 3JIEMEHTOB. XpoM. HaxoxaeHue B mpupo/ie, NoIy4eHue,
dusnueckre W XUMHYECKHE CBOMCTBa, mpuMmeHeHue. CruiaBel xpoma. Bakneimme
COEMHEHUS XpOMa.

4. JnemeHTHI MO00YHOM moArpynnsbl VII rpynnsi
OO6u1as xapakTepUCTUKA CBOMCTB 3JIEMEHTOB MOO0UHOU oArpynmsl VII rpynmel.
CreneHn OKHUCIIEHMSI aTOMOB 23JeMeHTOB. Mapranen. Haxoxnenuwe B mpupone,
nonydyeHue. PU3NYeCcKue U XUMUYECKUE CBOMCTBA, ITpuMeHeHne. CIiiaBbl Maprasiia.
Baxueilmue coenuHeHUs Mapraia.



5. QuemenTtol mod6ouHoM nmoarpynnst VII rpynmnsi
OO01ast xapaKTepucTUKa CBOMCTB 3JIEMEHTOB o0ouHoi noAarpynnsl VIII rpymnmsr.
Crenenn okucineHuss atoMoB 3ieMeHTOB. JKeme3o. HaxoxkaeHuwe B npupoze.
Ou3nYecKue M XUMHUYECKHE CBOMCTBA. OKCHIBI, THUAPOKCHIBI W COJU XKEJe3a.
TexHuuyeckure crnocoObl MOJIyYEHHs Kejle3a M €ro ciuiaBoB. JlermpoBaHue crajiei.
Hcnonbp3oBanue WX B HAPOAHOM XO3MCTBE CTpaHbl. [[pon3BoACTBO YyryHa U CTaIU.

4.0. BOIIPOCHI
BCTYHUTEJBHOI'O 9K3AMEHA

VpoBeHb 00pazoBanusi — [I0AroToBKa KaJApoB BbICHIeii KBAJIH(PUKAIMH
(acmupanTypa)
Hayunas cnenmansHocTh- 1.4.1. - Heopranumueckasi Xumusi.
Hccaenosareis. [IpenogaBareiib - Hccaea0BaTeNb
®opma o0ydyeHus - OuHasi, 3204HasA

1.Marepusi, popmsl ee cyiecTBoBaHus. BerecTBo u nosie. J{BrkeHne MaTepuu.
Xumuueckast popMa JBUKEHUS MATEPHH.

2.3HayeHUe XMMHH B HApOJHOM XO3SIMCTBE. XHMMHsI M OXpaHa OKpPYKaroIIEH
CpEJIbI.

3.OCHOBHBIE CTEXHOMETPUUYECKHE 3aKOHBI U MX OOBACHEHHE C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

4.OCHOBHbIE XMMHYECKUE TIOHATHS: DJIEMEHT, aTOM, MOJIEKYyJia, MPOCThIE U
CJIOHbIE BeuiecTBa. Amnorponus. OTHOCUTEIbHBIE ATOMHAsI, MOJIEKYJISIpHAs MACCHI.
Monb, MoJsipHas Macca, MOJSPHBIM 00beM Tra3000pa3HBIX BEIICCTB. XUMUYECKUE
dopmynel  u  ypaBHeHHs. CTeneHb  OKUCICHUS, DJIEKTPOOTPUIIATEIHLHOCTD.
BasieHTHOCTh ¥ KOBaJIGHTHOCTb.

5.0OCHOBHBIE 3aKOHBI XMMHUU: aTOMHO-MOJIEKYJISIPHOE YYEHHUE, 3aKOH BEYHOCTHU

MaTepuu W €€ JBWXKEHusA, nepuoandeckud 3akoH JI.U. MenneneeBa, teopus
XUMHUYECKOT0 CTpOeHHUs BellecTBa A. byTiepoBa. 3HaueHHe 3aKOHOB XUMUHU.

6.KopyckyspHO-BOJTHOBOM TyaJiu3M HM3yYEHHs 4acTHUL, BOJHBI Ae bpoiins.
KBantoBasa teopus Ilnanka. Teopus atoma Bomopona nmo bopy um cnektp aroma
Bogopona. [Ipuniun Heonpeaenennoctu [ eizendepra.

7.KBaHTOBBIC 4YHCIIa KaK MapaMeTphl, OMPEICISIONINE BOJHOBYIO (DYHKITHIO.
I'maBnoe (1), opOurtanbHoe (I), MarHutHOE (M), KBaHTOBBIE 4HCia. DPUHMUECKUIA
CMBICJI KBAaHTOBBIX YUCET.

8.Atomubie opoutaim (AO). Bun atoMHBIX S-. p-, d- u f-opOuraneii. OcHoBHOE
U BO30YXKJIEHHOE COCTOSIHME aTtoMa. BeIpoxaeHHble cocTosHUs. COOCTBEHHBIN
YIJIOBOM M MAarHUTHBI MOMEHTBI AJIEKTpOHA (CrHH) |, CMUHOBOE KBAaHTOBOE YHUCIIO
(m).

9.MHOr03JIEKTPOHHBIE aTOMBI. XaPAKTEPUCTUUECKUE PEHTTEHOBCKUE CHEKTPbI
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aTOMOB M 3akOH Mo3smu. flnpo aroMa Kak AUHAMUYECKas CHUCTEMa IIPOTOHOB U
HeiTpoHoB. Teopus J1.J1. UBanenko. 3apsiabl siaep atoMoB. M30TombI 1 n1300aphI.

10.Tpu nmpuHIMIA 3alOJHEHHUS] aTOMHBIX OpOWTaNeil: MPUHLUI HauMEHbLIEH
sHepruu, npuHuun Ilaymu, mpaBwio ['yHpma. DnekTpoHHbIE (OPMYIBI U CXEMBI.
YpOBHM U NOAYPOBHU, UX EMKOCTb.

11.Hekotopbie CBOWCTBa aTOMOB. ATOMHBIE U YCIIOBHBIE MOHHBIE PaJIUYCHI.
[Torenmmanet MOHU3ALINH. CponactBo K  DJIEKTPOHY. OtHOcHUTENBHAS
3JIEKTPOOTPULIATENIBHOCTh. ~ MarHuTtHele  CBOMCTBA  aTOMOB. J/[mamarnetusm.
[TapamarseTusm.

12.CoBpeMeHHas (opMyaupoBKa NEPHOJUYECKOTO 3akoHa. [lepuoaumyeckas
CHUCTEMa KaK BBIPAXEHHUE MNEPUOAMYECKOTO 3akoHa. CTpyKTypa MNEpHOAHYECKOM
cuctemsl. [lepronast u rpymnmnsl. COOTHOLIEHUE MEXKy HOMEPAMHU MEPHUOJIa U TPYIIIbI
NEPUONYECKON CUCTEMBI U 3JIEKTPOHHBIM CTPOEHHEM aTOMOB.

13.0co0€HHOCTH NEKTPOHHBIX KOHPUTYpallMii aTOMOB AJIEMEHTOB TJIABHBIX U
noOOYHBIX MOATPYyII. M3MeHeHrne aTOMHBIX PajuyCoOB, MOTCHIIMAIOB MOHU3AIUUA U
BEJIMUUH CPOJCTBA K JIEKTPOHY B rpynmnax u neprojaax. Cpsa3b MOJI0KEHUS JIEMEHTA
B MIEPUOJINYECKON CHCTEME CO CBOMCTBAMHU €Tr0 aTOMOB M 00Pa3yeMbIX UM MPOCTHIX U
cioxHbIX BemiecTB. OOmieHaydHoe W (Quiocopckoe 3HAYEHUE MEPUOAUYECKOTrO
3aKOHA.

14.OcHOBHBIE XapaKTEPUCTUKH XUMHUYECKOM CBSI3U, SHEPIUS CBA3U, BaJICHTHBIN
yrojl. OCHOBHBIE TUIIBI XMMUYECKOW CBSI3U: KOBajeHTHass U uoHHas. Meroasl BC u
MMO. Mexanu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBSI3U U €€ CBOWMCTBA.

15.9ddexTuBHBIN 3apsan atoMa B Mosekyne. [lomsipHocTh CBsA3U. [IUMONbHBIN
MOMEHT CBSI3U U MOJIEKYJIbI B LIETIOM. DJIEKTPOOTPULATEIBHOCTD 3JIEMEHTOB B LIEJIOM.
Crenenp oxucieHHs. BajleHTHOCTh M KOBAJEHTHOCTh aTtoMma. KoopaumHauuoHHOE
guciio. Crexuomerpuyeckue GopmMyIibl U CTPYKTypa coeauHeHui. M3omepus.

16.MonHas cBs3b. KaTHOHBI M aHMOHBI B MOJIEKYJaX M TBEPIABIX BEHIECTBAX.
O6macTb TPUMEHUMOCTH HWOHHOW Mojenu. HeBO3MOXKHOCTh CyIIECTBOBaHUS B
MOJIEKYJIE MHOT'03apsIAHBIX OJTHOATOMHBIX HOHOB. CBOMCTBa COCTMHEHUN C HOHHOM U
KOBAJIEHTHOM CBSI3bI0. MEXMOJEKYISIpHbIE B3auMoAeUCTBUA. KOHIEHCMPOBaHHOE
COCTOSIHME BEIIECTBA. ATOMHBIE, MOJEKYJSIPHBIE W HOHHBIE KPUCTAJIMYECKUE
PELIETKHN.

17.TennoBble 3(QPeKTbl TEPMOXMMHUUECKUX peakuuid U  oOpa3oBaHUs
XUMHUYECKUX coenuHeHui. 3akoH ['ecca. I3MeHeHrs] BHYTPEHHEW SHEPTUU CUCTEMBI.
Ouranbnus. DuTponus. M300apHO-U30TEpPMUYECKHUM MOTCHIUA.

18.0neHKa BO3MOXHOCTH IPOTEKAaHUS XHUMHUYECKOM pEAKUUU B 3aJaHHOM
HarnpasjieHUH. Posib 3HTaNBMUUHOTO U SHTPONUINHOTO (PAKTOPOB B HAIPABIECHHOCTHU
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MPOLECCOB TMPU PA3JIUYHBIX YCIOBUSX. VCMONBb30BAHME pa3IUMYHBIX 3HAYCHUM
CTaHJAPTHBIX SHTAJTBIUINHBIX U CTAHIAPTHBIX U300apPHBIX MOTEHIIMAIOB 00pa30BaHUS
WCXOAHBIX M TIOJYYAa€MbIX BEIIECTB JJs OLEHKH BO3MOXXHOCTH NPOTEKAHUS
XUMHUYECKOU pEAKIHH.

19.MctuHHAas U cpeHss CKOPOCTh XUMUYECKUX peakunil. PaKTOpBbl, BIUSIONINE
Ha CKOpPOCTh XUMHUecKoW peakiuu. [loHsiTHe 00 aKTUBHBIX MOJIEKYJIaX. DHEPrus
axktuBanuu. [lonstue o uenusix peakuusax. Padbotst akanemuka H.H. CemenoBa. 3akon
nerictBug macc. KoHctanTa ckopoctu peakiuid. Bivsinue temnepaTypbl Ha CKOPOCTh
XuUMu4eckon peakiuu. Ypasuenus Bant-I'opda u Appenunyca.

20.I'oMOTeHHBII, TeTepOreHHbI U MUKPOTreTepOreHHbld KaTanu3. [lonsatue o
MEXaHU3Me JEHUCTBUSI KaTaau3aTopoB. AjcopOuus. dusznueckas U XUMUYECKas
aacop6mus. PakTopsl, BAUsAOMKE Ha aacopomuto. M3orepma agcopOuun Jlenrmiopa.
HNonoobmenHas ancop6uusi. buonorndeckoe 3naueHne u30MpaTeabHOM a1cOpOLIUU.

21.06patumbie 1 HEOOpAaTUMBIC PEAKIIMH. Y CJIIOBUSI HACTYTUICHHUS] XUMHYECKOTO
paBHoBecus. [Ipunuun Jle-IllaTtenbe u ero npuMeHeHHeE.

22.Bona B npupoge. IIpobrema yuctoii Bojbl. COCTaB U CTPOCHHE MOJIEKYJIbI
BoAbl. [lonsipHOCTh Mosekyn. XapakTepuUCTHKa BOAOPOAHOHN CBsA3U. Puznueckue
cBoiicTBa Bo/bI. Poiib BOJIbI B OMONOrHYeCKUX mporeccax. [I[pomblieHHOe 3HaUeHHE
BOJBL.

23.lucniepcHble cucTeMbl U uX kiaccudukainusa. Yuenue J. 1 MenneneeBa o
pacTtBopax. MexaHu3M TIpollecca pacTBOpeHHs BemiecTB. TemioBod 3¢ dext
pacTBOpEHUs U U3MEHEeHHEe 00beMa MPU PaCTBOPECHUH.

24.PacTBOPUMOCTb TBEPJIbIX BEIIECTB B BOjE. PacTBOPUMOCTH KMAKOCTEH W
ra3oB B Boje. PacTBopwl HackllieHHbIE W TepechileHHble. CrocoObl BBIPAKEHUS
KOHLIEHTPALIMU PACTBOPOB.

25.CBoiicTBa pa30aBi€HHBIX pPacTBOPOB. SBineHue ocmoca. OCMOTHYECKOE
nasienue. 3akoH Baut-I'odda. /laBnenue HaCHIIIEHHOTO Mapa HajJ PACTBOPAMH U €TI0
3aBUCUMOCTh OT KOHIIEHTpallUM W TEMIEpaTypbl. Temmeparypa KUIICHUS W
3aMep3aHus pacTBOpoB. 3akoHbl Payns. Kpuockonnueckue u 30yIMOCKOMTUYECKUE
KOHCTaHThl. OnpeneneHue OTHOCUTENbHBIX MOJEKYISPHBIX MacCc BEUIECTB B
pacTBopax.

26.Komnouansie pactBopbl. CTpoeHHE KOJUIOMAHBIX ydacTull. ['enn u 305u.
OCHOBHBIEC CBOWMCTBA KOJIJIOUTHBIX CUCTEM. 3HAYCHHE KOJIJIOWIOB B OMOJIOTHH.

27.OCHOBHBIE  TIOJIOKEHHUSI TEOPUHM  DJIEKTPOJIUTHYECKOW  JUCCOLMALUN
Appenuyca. Paborer WM.A. KabOnykoBa. MexaHu3m rujapaTtalldd  HOHOB.
N3otonnueckuit korpduuuent Bant-I'opda. Crenens auccoumanuu. Crnabble u
cuibHble 3ieKTponuThl. Kosdduuuent aktuBHoctu. OOpaTUMOCTh Mpolecca
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nuccounanuu. IlpuMeHeHne 3akoHa JEHCTBYIOUIMX Macc K MPOLECCY IUCCOLMAlUun
c1a0bIX AMEKTPOJIUTOB, KOHCTAHTA TUCCOLUALIUN.

28.KucnoTel, OCHOBaHHsA, COJIM B CBETE€ TEOPUHM DJIEKTPOJIUTHUYECKOU
nucconpanu. AMOoTepHBIE 3JIeKTpoauThl. Boga kak cnalwiii snektponut, pH -
cpenbl. Meroasl onpenenenust pH - cpensl. Mnnukatopel. BydepHbie pacTBOpHI.
buonoruueckoe 3HaueHue 6y(pepHbIX pacTBOPOB.

29.I'mppomns coneii. CreneHb W KOHCTaHTa ruapoausa. I[IpomsBeneHue
pPacTBOPUMOCTH. YCIOBUSI 00pa3oBaHUsl U pacTBOpeHHUs: ocaJkoB. HampaBieHHOCTh
XUMHYECKUX PEaklUil B pacTBOpax 3JEKTPOJUTOB. [IpoToHHaAs Teopusi KUCIOT U
ocHoBanuii bpencrtena. OObsicHeHne aM(OTEPHOCTH BJIEKTPOJUTOB C MO3ULHUU
NPOTOHHOW TEOPUH KUCIOT U OCHOBAHUM.

30.0cHOBHBIE KJIACCBI HEOpPraHWYECKUX coeauHeHuu. HomeHkiarypa,
KJaccuuKaus, CBOMCTBA U MOJyUYEHHUE.

31. Kommnekcubie COEJIMHEHUS, ux CTpOCHHUE. Peaxiuu
KOMIUIeKcooOpa3oBaHusa. OCHOBHBIE MMOJIOKEHUS KOOPIAUHAIIMOHHOM Teopun. PaGoThl
PYCCKUX YUYEHHBIX B Pa3BUTHUU XMMHUU KOMIUIEKCHBIX coenuHeHuid. HomeHkmarypa,
JAUCCOLMAINS KOMIUIEKCHBIX COEIMHEHUN U Kilaccuukanus  KOMIUIEKCHBIX
COEeIMHEHUH.

32.0OKUCAUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkiuu. Oxucnurenu U
BocctaHoBUTENU. Kilaccuukanus OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX pEaKLUi.
Ponb cpenpl B IpOTEKaHUM OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX IpoueccoB. MoHHO-

AJICKTPOHHBIN METO M METOJI SJIEKTPOHHOTO OajlaHca.

33.I'anpbBaHnYEeCKU DJIEMEHT. DIIEKTPOAHBIE MOTEHIAAJIEL.
OJIEKTPOXUMUYECKUM Pl HAOpSDKEHWM.  DJIEKTPOJM3.  DJIEKTPoJh3 B
ITPOMBIIIJIEHHOCTH.

34. XapakTepucTuka H KiIacCU(UKAIUS TIPOIECCOB KOPPO3UU METAJJIOB.
DIEKTPOXUMHUYECKasi KOPPO3Us METAINIOB. METO/IbI 3aIIUThl METAJIJIOB OT KOPPO3HH.

35.Bogopon. Ilonoxxenue B mnepuoaudeckoil cucreme. CTpoeHwe aToma.
N3oTtonbl. XapakTepucTruka JByXaTOMHOM MOJIeKybl. ClIOCOOBI MOTyYeHUs: BOIOPOa
U CBOMCTBa BOJIOpoAa. BomopoaHble COEAMHEHHS METaUIOB UM HEMETAIOB, HX
CBOWCTBA.

36.00mast xapakTepUCTHKa CBOWCTB 3JEMEHTOB TiaBHOW moarpynmsl VI
IPYIIbl HA OCHOBAaHUU UX TOJIOKEHHUS B MEPUOJUYECKON CUCTEME U DJIEKTPOHHBIX
KOoHUTypalui aToMmoB. XJIOp B IPUPO/E, TTodydeHue, cBoicta. CosiHas KUCIOTa,
ee CBOMCTBA, noiyueHue u conu. Kucnopoacoaep:xaiine KUCIOThI XJIOpa U UX COJIU.

37.00mas xapakTepucTuka CBOMCTB (¢Topa, Opoma, iona. 3aBUCHMOCTD
CBOMCTB MPOCTBIX BEIIECTB, BOJOPOIHBIX M KHCIOPOJACOJEPKAIIUX COCAUHEHUN
rajioreHoB OT BEJIMYMHBI 3apsna sijaep. buosorudeckoe 3HaYeHUE TajOT€HOB U HX

13



COCIVHECHUM.

38.00mast xapakTepuCTHKa CBOMCTB 3JEMEHTOB TIjiaBHOM mnoAarpynmnsl VI
rpynmnsl.  Kucnopoa, amiorponus, CTpoeHHE, IOJYyYEHHME M CBOWCTBA. Bosgyx.
Bonoponnbie coenuHeHusi Kuciaopoaa. kuciopoga. O30H, ero ¢usnueckue u
XUMHUYECKHUE CBOMCTBA.

39.Cepa, npupoIHBIE COEIWHEHUA, TOJYy4YEHHE, CBOMCTBa. BomopoaHeie u
KHCJIOPOJIHbIE COeIMHEHUS cepbl. CepHas KUCIOTa, CBOMCTBA, MOJYYEHHUE, COIU U
npuMmeHenne. Oneym U IBycepHasi KUCIIOTa.

40.00u1as xapakTepuCcTUKa CBOMCTB 3JIEMEHTOB TIJaBHOW mNOArpymmsl V
rpynmnsl. A3oT. A30T B mnpupoae. Pu3NUeCKHEe M XMMHUYECKHE CBOWCTBA a30Ta.
CoenuHeHus a3ota ¢ BOJOPOJAOM - aMMHUAK, TMAPA3WH, THAPOKCUIIAMUH.

41.0kcuapl azora. CBOMCTBA a30TUCTOM KHUCJIOTHL. HUTpUTHI, MX CBOMCTBA.
A30THas KHUCJIOTa, OJIy4Y€HHE, CBOMCTBA, COJIM U MPUMEHEHUE.

42.®ochop. Haxoxnaenue B mpupojie, MOJy4YCHHE, CBOMCTBA, MPUMEHEHUE.
Baxneitmue coequnenus gpocdopa. Docdopnas kucinora. Conut GochopHBIX KUCIOT.
®ocharel 1 ux npumenenue. dochopusie ynodbpenus. Kpyrosopor ¢ocdopa B
npupoze. [IpousBoacTBo ya1oOpeHuit.

43.00masi XxapaKTepUCTHKa CBOMCTB 3JIEMEHTOB TJIaBHOW moarpynmsl 1V
rpynmnsl. Yriepod. Yriepo B npupoje. AJIOTPOIHbIE BUJOU3MEHEHUS YIJIEpoaa
(amMma3, rpadur, kapOuUH) U UX CTpyKTypa. Pu3nueckre U XMMUYECKHUE CBOWCTBA,
npumeHeHne. OKcuabl yriiepojaa, MOJy4eHUE W CBOMCTBA. YTOJIbHAs KHCIIOTA,
kapOoHathl. [{lnaHoBOjOpOAHAS KUCTIOTA U €€ COJIH.

44 Kpemuuii. Haxoxaenue B npupoje. @u3ndeckue U XMMHUUYECKUE CBOMCTBA.
Oxkcup kpemuus. [lonyuenus u cBoiictBa. Kpemuuessie kuciotel. Cunnkartsl. CTEKIIO,
LEMEHT, KEpaMUKa.

45.9nemenTsl TiaBHoM noarpynnbsl VIII rpynmbl nmepruoandecKkoil CUCTEMBI.
[Tomoxxenue 3JIEMEHTOB B IEPUOAUMYECKON cucTeMe. HaxoxleHue ux B NPUPOJE.
CriocoObl X BBIJEICHUSA. DJIECKTPOHHBIE CTPYKTYPHI aTOMOB. DU3NUYECKHUE CBOMCTBA
mpocThixX BemecTB. O030p CoeTMHEHNI KCEHOHA U KPUTITOHA.

46.00mme cBoiicTBa MeTalioB. llookeHHe B MEPUOAMYECKON CHCTEME
AJIEMEHTOB, 00pa3yroNIUX MPOCThIE BEUIECTBA METANIMUECKOro xapakrepa. [Ipupona
MeTaJIMYecKoro coctossHus. CTpykTypa MeTayioB. THIBI  KPUCTAJUIMUECKUX
pemeTok. O6nme Gpu3ndecknue 1 XUMUISCKHE CBOMCTBA METAIIIOB.

47 .Metamnel kak BocctranoBuTenu. Padbotel H. bekeroBa. Baxkneliume cnocoObl
MoJIyyeHus MeTauioB u3 pya. Cruassel, ux cBoiicTBa. Tumsl ciiaBoB. Mcnonb3zoBanue
CIUIaBOB B HApOJIHOM XO3SIUCTBE CTpaHbl. buojoruueckass pojb METaIOB.
DJIEKTPOXUMUYECKHUIN Psii HAMPSHKEHUM METa/uioB. B3auMOJIENCTBHE METAIIOB C
BOJIOM, BOJIHBIMU PACTBOPAMH KHUCJIOT U COJICH.

48.0011as xapakTepUCTHKA CBONCTB 3JIEMEHTOB TNIABHOM MOJArPYMIibl [ rpymimb.
Nx nonyuyenue, puznueckue U XuMuueckue cpoiicTBa. [lomyueHue u cBOMCTBA HX
TUJIPUJIOB, OKCHJIOB, THIPOKCHUIIOB. BakHeumuwe cosii. buosiormyeckoe 3HadeHUE.
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Kanuiineie ynoOpeHus.

49.00611as XxapakTepUCTHKa CBOMCTB 3J€MEHTOB IJ1aBHOM noarpymisl 11 rpynmsl.
Haxoxnenue B mpupoge. CrnocoObl mMOMyudeHHs, BaKHEWIIME CBOWCTBA M HX
npuMmeHenre. OKCUAbl U TUAPOKCU[IBI, MojlydyeHue U cBoiicTtBa. Conm. JKecTKoCTh
BOJIbI U CITIOCOOBI €€ YCTPaHEHHUS.

50.00mast xapakTepuCTHKa CBOWCTB 3JIEMEHTOB TIaBHOW mnoAarpymmbsl LI
rpynnbl. CTENEHW OKHUCIEHUS aTOMOB 3jeMeHTOB. bop. Haxoxnenuwe B mpupose.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOr0 BellecTBa. BomopoaHbie coeIMHEHUS
u ranorensl 6opa. Oxcup 6opa. bopuas kucnota. ITonubopusie kucinotsl. bypa.

S51.Anmromunuii. Haxoxnenne B npupoae. I[Ipou3BoACTBO — amtOMHUHUSL
OuU3NYECKUe W XUMUYECKHE CBOMCTBA. AmtomMuHOTepMUs. CrjiaBbl  aTlOMUHUSL.
Okcuag u  TUAPOKCHUH aTOMHUHUS, aM(pOTEPHOCTh W MX CBOMcTBa. [IpakTudeckoe
3HAYEHUE ATIOMUHUA U €r0 COCIMHEHHUI.

52.0c00eHHOCTH IEKTPOHHBIX CTPYKTYP aTOMOB 3jieMeHTOB (0- u f-cemeiicTs.
[lonoxenne B mnepuoguyeckod cucreme. OTIWYME CBOMCTB aTOMOB JJIEMEHTOB
TJIABHBIX W TOOOYHBIX TMOATPYII, MPOCTBHIX BEIIECTB W COCAWMHEHUN, a TaKKe
3aKOHOMEPHOCTEW WX M3MEHEHHMS MpU BO3pACTAHUU 3apsOB SAEp AaTOMOB.
MHuorooOpa3ue cTeneHeil OKUCIEHUs, TPOSBIIEMbIX aTOMaMH 3JIEMEHTOB MOOOYHBIX
HOATPYNII.

53.00mast xapakTepUCTUKa DJJIEMEHTOB IMMOOOYHOW moArpynmsl | rpymnmsl.
CreneHn OKHCIIEHHMS aTOMOB 3JeMEHTOB. (CBOICTBa MPOCTHIX BEUIECTB, OKCUIOB,
TUAPOKCUIIOB U cojieil Menu. cepedpa u 3010Ta. OU3HOIOTHYECKOE JIEWCTBUE NOHOB
cepeopa.

54.00mast xapakTepUCTUKa CBOMCTB »3JeMEHTOB M0O04YHOM moarpymnmsl I
rpynmnbl. CTENEHW OKHUCIEHUsT aTOMOB 3JIeMEHTOB. (CBOWCTBAa NPOCTHIX BEIIECTB,
OKCHUJIOB, TUIPOKCHJIOB U COJIEW IMHKA, KaAMUS U pTYTH. ODU3NOJIOTHYECKUE TCUCTBUSA
PTYTH.

55.00mast xapakTepucThKa CBOMCTB 3JIEMEHTOB MMOO0OYHON moarpynmnsl VI
rpynmnbl. CTENeHH OKHCIEHHUS aTOMOB 3JIeMEHTOB. XpoMm. HaxoxneHnue B mpupone,
noJiyueHue, (GU3NIECKue M XUMHUYECKHUE CBOWCTBA, COCAUHEHUS M UX NMPUMEHEHUE.
CmiaBel Xpoma.

56.006mas xapakTepuCTHKa CBOWCTB 3JEMEHTOB M0O04YHOM moarpymmbl VII
rpynnsl. Mapranen. Haxoxaenue B npupone, noirydeHue. Pu3nyecKkue 1 XMMHUYECKHE
cBoiicTBa, mpuMmeHeHune. CruiaBpl Maprasia. BakHeiliume coeJuHEHUs Maprasiia.
KucnoTHO-OCHOBHBIE CBOMCTBA THAPOKCUAOB. XAapaKTEPUCTHUKA OKHUCIHUTEIBHO-
BOCCTaHOBHUTEJBHBIX CBOWCTB COCIMHEHUN MapraHia.

57.001ast xapakTepUCTUKa CBOMCTB 3JIeMEHTOB MoOouHoi moarpynmnel VIII
rpynnsl. CTENEeHN OKUCIEHHS aTOMOB 3JIeMeHTOB. JKene3o. Haxoxnenue B mpupoze.
@u3nyYecKue M XUMHYECKHE CBOMCTBA. OKCHIBI, TUAPOKCHIBI W COJM XKejesa.
TexHuueckue crocoObl MOJIyYEHHUs Kejle3a U ero CIuiaBoB. JlernpoBaHue crajew.
Hcnonb3oBanue ux B HAPOJAHOM XO34MCTBE cTpaHbl. [[pOM3BOACTBO UyryHa U CTaM.
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5.0. BWIETHI BCTYIIUTEJIBHOI'O 9K3AMEHA
(o6paszerr)

MunucTepcTBO nNpocBelieHust Poccniickou gpeaepauuu
denepajbHOE TOCYIAPCTBEHHOE 0K0ZKeTHOE 00pa30BaTe/IbHOE YUPEKICHUE
BbICILIET0 00pa30BaHUs
«/larecTaHCKMH rocy1apCcTBEHHBIN NeAArorn4ecKuil yHUBEepCUTET

um. P. I'am3aToBa»

YTBEPXKIAIO:

[TpopekTop no Hay4HOH padoTe

U P POBU3AINY - HAYATBHUK
yIPaBJICHUS HAYYIHBIX UCCIICTOBAHHIA

CypxaeB M.A.
« » 2023 1.

3K3AMEHAIIMOHHBINA BAJIET Ne 1 _
BCTYIIMTEJIBHOT'O UCIIBITAHUAIIO HAYYHOU
CIIEHMAJIBHOCTHU

1.4.1 - Heopranuyeckas Xumus

1.CoBpemennas (opmMynupoBKa MEepUOANYECKOro 3akoHa. llepuomgmueckas
CUCTEMA KaK BBIPAXKEHUE TMEPUOJUYECKOr0o 3akoHa. CTpyKTypa MEepUOANYECKON
cucteMsbl. [leproasl u rpymnmbsl. COOTHOLIEHHE MEX1Y HOMEpAaMH MEepUOa U CPYIIIbI
MEPUOANYECKON CUCTEMBI U AIEKTPOHHBIM CTPOCHUEM aTOMOB.

2. Kpemunii. Haxoxnenue B npupojae. Ousndeckue 1 XUMUYECKHE CBOWCTBA.
Oxkcup kpemnust. [lonyuenus u cBoiictBa. Kpemuuesbie kuciotel. Cunnkatsl. CTEKIIO,
LIEMEHT, KEPaMHUKa.

3aB. xadeapoit XuMuu / / PacynoB A.W., kaHa. XUM. HayK, JTOIICHT
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6.0. CHIMCOK PEKOMEHJIYEMOM JIUTEPATYPBI

6.1. ocHOBHas1 JInTepaTypa:

1. Obmas u Heopranuueckas xumus: yuyeonoe nocodue / Ilox pen. Jlenucona
B.B., Tanmanosa B.M.. - Pa/]I: ®ennkc, 2018. - 144 c.

2. Amukuna, W.b. OOmas u HeopraHuueckas XUMHs. Ja0OpPaTOPHBIN
MpakTUKyM.: YueOHoe mocobue ans By30B / M.b. Anukuna, C.C. babkuna, JI.H.
benosa u np. - JIro6episi: FOpaiit, 2016. - 477 C.

3. AxmetoB, H.C. OOmas u Heopranudeckass xumusa / H.C. AxmetoB. - M.:
Bricmas mkomna, 2009. - 743 c.

4. Axmetos, H.C. OOmas u Heoprannueckas xumus: Yueonuk / H.C. AxmeTos.
- CII0.: Jlans, 2014. - 752 c.

5. babkuna, C.C. OOmas u Heopranuyeckas xumus. JlaGopaTopHbIit
npakTUKyM: YueOHoe rnocobue aisa 6akanaBpos u cnernuanuctos / C.C. babkuna, P.1.
Pocun, JI.JI. Tomuna. - M.: FOpaiit, 2012. - 481 c.

6. babkoB, A.B. O0mas, Heopranuueckass U OpraHuyeckas Xumus: YueOHoe
nocobue / A.B. babkos. - EpeBan: MUA, 2015. - 568 c.

7. babkoB, A.B. OOmiasi, Heopranuveckas W opraHudeckas xumus / A.B.
baokos. - M.: MHUA, 2016. - 568 c.

8. bapary3una, B.B. O6mas u Heopranuueckast xumusi: YueOHoe mocooue / B.B.
baparysuna, 11.B. boromosnosa, E.B. ®enopenxo. - M.: 1] PUOP, 2013. - 272 c.

9. beprunu, W. buonoruueckas HeopraHuveckass XUMHUS: CTPYKTypa u
peakimonHas crmocooHocTs. B 2 T. / W. beptunu. - M.: bunom, 2014. - 1079 c.

10. boromonora, M.B. Heopranmdeckas xumus: YueOHoe mocooume / M.B.
boromornogsa. - M.: Ansda-M, HUIL Uadpa-M, 2013. - 336 c.

11. Boromonosa, N.B. Heopranuueckas xumwus: Yuyebnoe mocodbue / N.B.
Bboromornosa. - M.: Anbda-M, 2014. - 32 c.

12. BonkoB, A. Xumusi: oOmias, HeopraHudeckas U opraHudeckas. [lomHbIi
Kypc moarotoBku K EI'D: 2150 tectoBeix 3amanuii ¢ pemenusmu / A. Bonkos. - M.:
Owmera-JI, 2018. - 448 c.

13. BonkoB, A. Xumusi: obuiasi, Heopranuieckass u opranuyeckas. [lomHbiit
Kypc noarotoBku K EI'D: 2150 tecToBsix 3amanuii ¢ pemenusmu / A. Bonkos. - M.:
Owmera-JI, 2017. - 304 c.

14. Tapmmn, A, I1 O6mas u HeopraHuyeckass XMMHS B CXeMaX, PUCYHKax,
TaOIUIaX, XUMUYSCKUX peaknusax: YdueoHoe mocooue / All INapmmn. - CII6.: ITutep,
2018. - 128 c.

15. MankeBuy, H. Heoprannueckast xumusi. Bech mkobHBIN Kypc B TabIUIIAx /
H. MankeBwuu. - M.: Ky3bma, [Ipuntoyk, 2018. - 416 C.

6.2. MOMOIHUTEJILHAS JIUTepaTypa:

16. Xwprom JIx. Heopranmdeckass Xumusi: CTpOCHUE BEIIECTBA U PEAKIIMOHHAS
cnocoOHOCTh. M.: Xumus, 1987
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17. Huxepcon P., I'peit I'., Xeiir J[x. OcHoBHBIE 3aKOHBI XuMuu. M.: Mup,

1982. T. 1, 2.

18. HekpacoB b.B. OcHoBbl 001mieit xumuu. M.: Xumus, 1972-1973. T. 1,2.

19. Kapaneresanu M. X., [Ipakun C.W. O0wmas u Heoprannyeckas XuMus. 3-€
n3a. M.: Xumus, 1994

20. VYrait SI.A. Ob6wmas u Heopranuyeckas xumusi. M.: Beiciias mkomna, 1997

21. Typosa H.Sl. Heopranmueckas xumus B Tabmuumax. M.: Beicui. xum.
komaemx PAH, 1997

22. Baxuneitmue xmaccel xumuueckux coenunenuit /Ilom pen. VY.I.

MaromenbexoBa. Maxaukana: UITL AT'Y, 2007

23. Tamm ML.E., TpetbsikoB FO.J[. Heopranuueckas xumus /Ilox pen. FO. /1.
TpetbsakoBa T.1: @U3NKO-XMMHUUYECKUE OCHOBBI HEOPTaHUYECKON XuMuu. M.: Xumus,
2001

24, TperwsikoB F0./1., Mapteinenko JI.U., I'puropseB A.H., [uBanze A.IO.
Heopranuyeckas xumusi. Xumus siaemeHToB /B 2-x Tomax. M. : Xumus, 2001.

25. AxmetoB H.C. O6mmas u Heopranuyeckas xumusa. M.: Beicur. mk., 2000

26. Counpia B.W., Mapteinenko JI.M. Heopranmueckas xumus. M.: U3n-Bo
Mock. yH-Ta, 1994. 4. 1; 2.

217. Kotton @., Yunkuacon [[xx. CoBpeMeHHass Heopranndeckass Xumusi. M.:

Mup, 1969. Y.1-3
28. CysopoB A.B., Hukonbckuii A.b. O6mas xumusa. Yue6. mis BY3os.
CII0: Xumus, 1997

29. INonb6paiix 3.E., Macnos .. COopHUK 337124 U YIIPAKHEHHUH 110 XUMHH.
M.: Bricmag mkoia, 1997

30. [TpakTrkym no Heopranuveckoi xumuu. /Ilox pexa. B.I1. 3momanosa. M.:
N3a-Bo Mock. yH-Ta, 1993

30. AxmertoB, Haune Cur6aroBuu JlabopaTopHble U CEMUHAPCKHUE 3aHSATHS

1o o011el 1 HeopraHuvyeckol xumun Y4eb. nocodue. Pexk. MO PO M.  Beicm.
mk.— 2003 367 c.

31. Heopranmueckas xumus ydeOHuK : norn. MO P® B 3 1. — mox pen. FO./1.
TpetbsikoBa™ Texct— M. Axamemus— 2004 240c.

32. TlpakTUKyM MO HEOPTAaHUYECKON XUMHH VY4eb. mocobue s BY3O0B.
Pex. MO P®—Iloa pen. FO.JI. TpetpsikoBa M.  Axkagemus— 2004 384 c.

33. VYraii, AlkoB Anexkcanaposud OO11as U HeopraHU4ecKass XUMHs Y 9eOHUK
1151 By30B. Pex. MO PO M. Beicml. mik.— 2004 527 c.

6.3. nporpaMmMHoe odecneueHue U UHTepHeT-pecypchI
1. xuMuK. ru,

2. students.chemport.ru,

3. chemistry-chemists.com,
4. anchem.ru,

5. http://chemport.ru,

6. forum.xumuk.ru.
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