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HOACHUTEJIBHAA 3AIIMCKA

Kypc o61ieit 1 HeOpraHmuecKo XMMUM SIBJISIETCSI OJJHUM U3 OCHOBHBIX KYPCOB B
CUCTEME XHUMHUYECKOro 0Opa3oBaHHs M HMeEET (yHAAMEHTAJIbHOE 3HAYEHUE B
CTaHOBJIEHUH CIIEUUAIUCTA MIKUPOKOTO Mpouis XUMUKA - UCCIAEAOBATEN U XUMUKA
- pernojaBarens (By3a, IIKOJIbI).

B cootBeTcTBUM ¢ DepepanbHbIM TOCYJAPCTBEHHBIMH TpPeOOBAaHUSAMHU 110
HayuyHol crneuuansHocTH 1.4.1. - Heopranuueckass xumusi. YpoBeHb NOJTOTOBKH —
Kaapel BbicHied kBanubukamuu (acnupantypa) Ksanudukanus —(CTErneHb)
BbIMyCKHUKAa - KaHauagaT XuMUYeCcKHX HayK) - OTOT KYpC OTKpbIBaeT
CUCTEMAaTHUYECKOEe XHMHYECKoe oOpa3oBaHue, a ee 0a30BbId 00bEM SBISETCS
collepKaHMEeM BCTYNMHUTEIBHOIO S5K3aMEHa, B TOM YHCIE CJEAYIOUIUME pa3felbl:
(yHlaMeHTaJIbHblE BOMPOCHl OOIIEH XUMHUHU, 3JIEMEHTbl TJIABHBIX M TMOOOYHBIX
HOJICPYIII.

HenssMmu  mpoBeAeHUS  BCTYNMUTENBHOTO  JK3aMEHa 10  CIEIHMAIbHOCTH
«Heopranuueckass XuMHs» SBISETCS OLEHKAa CIEAYIOIMX 3HAHUNA, YMEHHH W
HaBBIKOB Y JKENAoIUMX o0ydarcs: TEOpeTHMYeCKUX 3HaHuil B  00JacTu
HEOpPraHMYeCKOW XUMUU; HEOOXOJIMMBIX HABBIKOB JJIi HAYYHOTO HCCIEAOBAHHS MU
OpUMEHeHue ux B MpodeccuoHalbHON  cdepe;  ymMeHMH CaMOCTOSITETIbHO
IUIAaHUPOBAaTh M CTABUTh HECJOKHBIM XMMHUYECKHH SKCIIEPUMEHT; OOOCHOBBIBAThH
IPaBUIBHOCTb €r0 IPOBEIACHMUS.

1.0. OBIIME TPEBOBAHUA K YPOBHIO ITIOJATOTOBKMU,
HEOBXOJNMOMY JIs1 OCBOEHMUMA OITIOII BO (ACITMPAHTYPhI)

1.1. Jluma, ’kenarolmpe OCBOMTh OCHOBHYIO 00pa30BaTCILHYIO IPOrPaAMMY
MIOCJIEBY30BCKOTO TMPO(PECCHOHAIBHOTO 00pa30BaHus (acCHUpaHTypbl) IO JTAHHOU
CHEIUANTbHOCTH, JIOJDKHBI HMETh BbIclIee MpodecCHOHANbHOE 00pa3oBaHUE
(OakamaBpuaT WX CHEIHATUTET, MATUCTPATYpa).

1.2. Jluma, wMeromue BbIcmiee npodeccroHandbHOE — 00pa3oBaHHUE,
MIPUHUMAIOTCA B aCUPAHTYPY MO PE3ybTaTaM Cllauyd BCTYNMUTEIbHBIX 3K3aMEHOB, B
TOM YHUCJIE U CIEIHUAIBHOCTH, T.€. IO KypCY HEOPraHUYECKOW XUMHH, HA KOHKYPCHOM
ocHoBe. [lo pemieHuto 3K3aMeHAIMOHHON KOMUCCHH JIMLIAM, UMEIOIIUM JOCTHXKEHUS
B HAYYHO-UCCJIEJ0BATEIbCKON AEATEIbHOCTH, OTPAKEHHBIE B HAYUHBIX MyOIUKAIUAX
B 00JacTH HEOPraHWYECKOW XUMHUHU, MOXKET OBITh TPENOCTaBICHO TPaBO
MPEUMYIIECTBEHHOT 0 3a4MCIICHUS.

1.3. Tlopsimoxk mnpuema B aclUPaHTYpy M YCIOBHS KOHKYPCHOTO OTOOpa
onpenensatoTcs denepanbHbIM rOCY1apCTBEHHBIMU TPEOOBAHUAMM.

1.4. IlporpaMma BCTYNHTENBHBIX HUCIBITAHUNA B ACIUPAHTYPY IO HAYYHOU
cneuuansHoctu 1.4.1. - HeopraHuueckas XuMusl pazpadbotaHa kxadeapod XUMUH
JAI'TLY, peanusyromieid AaHHYIO OCHOBHYIO 0O0pa3oBaTelibHYIO0 MpOrpaMmy, B
COOTBeTCTBHHM C DeepayibHBIM TOCYIAPCTBCHHBIMU TpeOOBaHUSAMHU  (HaydHas
cneuuanbHocTh- 1.4.1. - Heopranumyeckass Xumusi) ypoBeHb MOJTOTOBKH — KaJIphbI



BbICIIEH KBanmudukanuu (acnupaHTypa); KBaiudukanus (CTENEeHb) BBITYCKHUKA -
KaHAUAaT XUMHUYECKUX HaYK.

2.0. TPEBOBAHUA K YPOBHIO ITIOAT'OTOBKMU 110 CIIEIIUAJIBHOCTW,
HEOBXOANUMOMY JJIsA OCBOEHMUMA OIIOII BO (ACIITMPAHTYPbI)

K Havamy ocBO€HHMsI aCHUPAHTCKOM MpPOrpaMmbl MO HAYYHOH CHENUalbHOCTH —
1.4.1.-Heoprannveckasi XMUMHUS MOCTYNAIOIUN JOJIKEH:

3HATh:

-OCHOBHBIE KJIACChl HEOPraHWYECKUX COEJIMHEHUW, MX CBOMCTBA M CIOCOOBI
HOJIy4YEHHUS;

- 00pa3oBaHNe XUMUYECKON CBA3U TEOPHUIO IEKTPOIUTUYECKOM THCCOLMAIINN;

- nepuoaundeckui 3akoH /1. 1. Menneneesa u cTpoeHue aroma,

-OKHUCIUTEIBHO - BOCCTAHOBUTENIbHBIE PEAKILIUU;

-pusnyeckue W XUMHUYECKHME  CBOMCTBAa HauOoyiee Ba)XKHBIX B HAYYHOM U
NPAKTUYECKOM TUIAHE MPOCTHIX M CJIOXHBIX COCIMHEHUMH, CIOCOObI UX IMONTY4YEHUSs,
CTPOEHUE, CBOMCTBA;

-IPUHIUIT XUMUYECKON aHaJOTUU - 3aKOHOMEPHOCTH B M3MEHEHUM COCTaBa,
CTPOEHUSI U CBOMCTB OJIHOTUITHBIX COCIMHEHUI B MEPUOIAX U TpyIIax.

yMeTh:

-IIPOU3BOJUTH OCHOBHBIE TEPMOJUHAMUYECKHE PACUETHI;

- O0BSICHUTB OOIIYI0 XapaKTEPUCTUKY JIEMEHTA UJIU IPYMIIbI 2JIEMEHTOB (MECTO
B IEPUOJUYECKON CHCTEME, CTPOCHHE aTOMa, PacIpOCTPAHEHHOCTb, W30TOIHBIN
cocTaB, (POpPMbI HAXOXKJEHUS B IIPUPOJE, OCHOBHBIE TUIIBI XMMUUYECKUX COEIUHEHUH,
rJIaBHbIE 00JIaCTH IPUMEHEHHUS);

-10JIpoOHO M3J1araTh OCOOCHHOCTH (U3UYECKUX U XUMHYECKUX XapaKTEPUCTHK
HEMETAJUVIOB M METAJUIOB B 3aBUCHMOCTH OT JJIEKTPOHHOTO CTPOEHHUSI aTOMOB,
pa3Mepa U 3apsiia HOHOB;

-[IPOBOJINTh ~ CPABHUTEJBHYIO  XapaKTEPUCTUKY CBOMCTB  3JEMEHTOB B
3aBUCUMOCTH OT UX HaXO0KJICHUS B IIEPUOJIE U TPYIIIIE;

-IPUMEHATh TEOPETUYECKUE 3HAHUSA O BJIEMEHTAaX K PEIICHHUIO MPAKTHYECKHX
3a/ay;

-[IPOBOJAUTDH FKCIIEPUMEHTHI, AaHAJIN3 U OLIEHKY JJa0OpaTOPHBIX HCCIEAOBAHUN.

BJIA/IeTh:

-OCHOBHBIMM  CIOCOOAMHM  MOJIY4EHUS] W aHAJIM3a OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COEIUHEHMI, OOIIETEOPETUYECKMMH OCHOBAMH COBPEMEHHOM
HEOPraHWYEeCKOM XUMHUU C TOYKM 3pEHHsI CBA3M KPHUCTAUIOXUMUYECKOIO U
XUMHYECKOT0 CTPOEHUS BEIIECTB ¢ XUMUYECKUMHU U (PU3NUECKUMU CBOMCTBAMU;

-KJIACCHYECKMMHU M COBPEMEHHBIMU METOJAMM aHAJIM3a BEIECTB, METOJHMKOU
AKCIIEPUMEHTA, aHAJIN3a U OLIEHKH JIA0OPAaTOPHBIX UCCIIETOBAaHUM.



3.0. COAEP KAHME PA3JAEJIOB IIPOI'PAMMBbI

Paznen 1. OBIIAS XUMMUS
1. ATOMHO-MOJIEKYJISIPHOE YY€HHUE

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

OCHOBHBIE 3aKOHBl XMMHH: aTOMHO-MOJIEKYJISIPHOE YYEHHE, 3aKOH BEYHOCTHU
MaTepuu W €€ JBWXKEHUs, nepuoamyeckunt 3akoH .M. MenneneeBa, teopus
XUMHUYECKOT0 CTPOEHMS BellecTBa A. byTiepoBa. 3HaueHHE 3aKOHOB XUMUMU.

2. CTtpoenue atoma

KoprnyckynsipHO-BOTHOBOM yalnu3M HW3JIyY€HHs YacTHUL, BOJIHBI e bpous.
KBanroBas teopus Ilnanka. Teopuss atoma Bomopona mno bopy m cmnektp aroma
Bojopoja. [Ipuniun Heonpeaenennoctu I 'eitzendepra.

KBanToBble uncia u ux ¢usnueckuii cMpicii. Atomubie opoutanu (AO). Bun
aTOMHBIX S-. p-, d- u f-opOurtaneii. OCHOBHOE M BO30YXKIECHHOE COCTOSHHE aToMa.
BbIpok/1€HHBIE COCTOSIHHUSL.

MHOr03JIEKTPOHHBIE aTOMBI. XapaKTEPUCTUUYECKUE PEHTIE€HOBCKHUE CIEKTPbI
aToMOB M 3akoH Mo3znu. fAapo atoma. Teopus J1.J1. UBanenko. 3apsiibl sjaep aTOMOB.
N3oronsl 1 u300apsl. Tpu MpUHIMIA 3aMOJIHEHUS aTOMHBIX OpOWTanei: MPUHIUI
HauMeHblel sHeprun, npuHuun [aynu, npasmwio ['ynaa. DnekTpoHHble (HOPMYIIBI U
CXEMBI. YPOBHH U NTOAYPOBHU, UX EMKOCTb.

Hekoropsle cBolicTBa aTOMOB. ATOMHBIE M YCIOBHBIE WOHHBIE PaJUyCBHI.
[loTeHnMaibl ~ MOHH3ALMUU. CponctBO K DIIEKTPOHY. OTtHOcHTENBHAS
NIEKTPOOTPULIATEILHOCT.  MarHuTHele  CBOWCTBA  aToMoOB. JlMamMarseTusMm.
[Tapamaraerusm.

3. llepunonuyeckuii 3axkoH /.. MeHaesieeBa U CTPOEHUE aTOMA

CoBpemenHass (GopMyIUpOBKA TEPHOJUYECKOTr0 3akoHa. llepuomgmueckas
CUCTEMA KaK BBIPAXKEHHUE TEPUOJUYECKOr0o 3akoHa. CTpyKTypa MNEpUOANYECKON
cucteMsbl. [lepronbl u rpymnmnbl. COOTHOLIEHHE MEXAY HOMEPAMU MEPUOa U TPYIIIbI
MIEPUOIUYECKON CUCTEMBI U 3JIEKTPOHHBIM CTPOCHUEM ATOMOB.

OcoOEHHOCTH DIIEKTPOHHBIX KOH(HUTypamuii aTOMOB 3JI€MEHTOB TJaBHBIX U
moO0YHBIX moATrpynn. M3MeHeHne aTOMHBIX PaJUyCOB, MOTEHIIMAIOB MOHU3ALUUA U
BEJINYMH CPOJCTBA K 3JIEKTPOHY B rpynnax u nepuoaax. CBs3b MOJ0KEHUS 3JIEMEHTA
B MEPUOIMUECKON CHCTEME CO CBOMCTBAMH €T0 aTOMOB M 00pa3yeMbIX UM MPOCTHIX U
cnoxHbIX BemecTB. OOmeHaydHoe W (Quiocopckoe 3HAYCHUE TEPUOTNIECCKOTO
3aKOHA.

4. XuMu4ecKas CBA3b

OCHOBHbBIE XapaKTEePUCTUKH XMMHUYECKOW CBSA3U, SHEPIrUsl CBS3U, BAJICHTHBIN
yroJi. OCHOBHBIE TUIIbI XUMUYECKOW CBSA3W: KOBAJIEHTHASI U MOHHASL.

OddexTuBHBIA 3apsia atoMa B Mosekyie. IlomsipHocTs cBsa3u. JIumonabHBIN
MOMEHT CBSI3U U MOJIEKYJIbI B LIEJIOM. DJIEKTPOOTPULIATEILHOCTD 3JIEMEHTOB B LIEJIOM.
CreneHp OKHCIICHUS. BaneHTHOCTP M KOBAJIEHTHOCTH atoma. KoopauHanuoHHOE
yucio. CtexuoMeTpruieckue GopMyiibl U CTPYKTypa coequHenuii. Mzomepusi.



KoBanentnast cBa3b. Meron BaneHTHbiX cBsizet (BC). duzuueckas wupes
MeTo/la: O00pa3oBaHUE JBYLEHTPOBBIX M JBYXJJIEKTPOHHBIX CBSI3€d MPUHLUII
MakcumanbHOro mnepekpoiBanus A.O. J[Ba mexaHu3ma oOpa3oBaHUsS KOBAJIEHTHOMN
CBSI3U.

KoBanentHoctn atomoB 35eMeHTOB 1-ro, 2-ro m 3-ro mepuonoB. Teopus
HaIlpaBJICHHBIX BaJ€HTHOCTEN. HacklliaeMoCTh, HalpaBIEHHOCTh U MOJISIPU3YEMOCTh
KoBaJieHTHOW cBsi3u. ['mOpuamzauus A.O. Tunsl ruOpuau3aliud U CTEPEOXUMHS
MOJIEKYH B cBeTe npescrabieHuit meroaa (BC) BaieHTHON CBS3H.

NonHas cBa3b. KaTHOHBI M aHMOHBI B MOJIEKYJIaX M TBEPABIX BELIECTBAX.
O6nactb TPUMEHUMOCTH HWOHHOW Mojenu. HeBO3MOXKHOCTh CyIIEeCTBOBaHUS B
MOJIEKYJIE MHOTO3apsiAHBIX OJJHOATOMHBIX MOHOB. CBOMCTBA COEIMHEHHI C NOHHOMN U
KOBAJICHTHOW CBS3BI0. MEXMOJIEKYISIpHBIE B3auMojeicTBUs. KOHIEHCHPOBaHHOE
COCTOSIHME BeIeCTBA. ATOMHBIE, MOJEKYJSPHBIE W HWOHHBIE KPUCTAJUIMYECKUE
PELIETKH.

5. DHepreTuka U HANPaBJIEHHOCTH XMMUYECKHX MPOLECCOB

TeroBbie  3@dekTsl  TepMOXUMHYECKHX peakuuid. TemoBbie  3(deKTb
oOpa3oBaHUd XUMHYECKUX coeAauHeHui. 3akoH ['ecca. M3Mmenenuss BHyTpeHHEH
HHEPIrUU CUCTEMbl. DHTANbNUA. DHTpomnud. M300apHO-U30TEpPMUUECKUI TOTEHIUA.
OneHka BO3MOKHOCTH MPOTEKAHUS XUMUUYECKON PEaklMK B 3aJaHHOM HAIPaBJICHUU.
Posib SHTaNnbNMHHOTO U SHTPONUITHOTO (PAKTOPOB B HAIIPABJIEHHOCTH MPOLIECCOB MPH
pa3IMYHBIX YyCIOBHAX. Mcmosb3oBaHME pAa3aMYHBIX 3HAYEHUM CTAaHIAPTHBIX
SHTAJBIUNHBIX U CTAHIAPTHBIX N300apHBIX MOTEHIMAIOB 00pa30BaHUs UCXOAHBIX U
I10JIy4a€MBbIX BELIECTB [l OLIEHKU BO3MOKHOCTH MPOTEKaHUS XUMUUECKON PEAKLIUM.

6. CxopocTh XMMHUYECKHUX peakuuil. XuMHU4ecKoe paBHOBecHe

HctuHHag u cpeaHsas CKOPOCTh XUMMHYECKHX peakiui. DakTophl, BIUSAIONIME
Ha CKOpPOCTh XMMHU4YECKOW peakiuu. [loHsTHe 00 aKTUBHBIX MOJIEKyJax. DHEprus
aktuBanuu. IloHsTne o memHbBIX peakinusx. PaGorel akagemmka H.H. Cemenosa.
3akoH paerctBus Macc. KoHcTtaHTta ckopocTtu peakuuil. BiusHue temmepaTypbl Ha
CKOPOCTh XUMHUYECKO# peakiuu. YpaBHenus Bant-I'odpda u Appenunyca.

['oMOreHHBIN, TEeTEPOreHHBI W MHUKPOreTepOoreHHbll Kartanui. [loHsTue o
MEXaHU3Me JEHCTBUS KaTaau3aTopoB. AxacopOmus. dusumdeckas U XUMHYECKas
aacopOmus. akTopsl, BIUSAIOMNE Ha afgcopoiuio. M3otepma ancopbuuu JleHrmiopa.
HNonoobmennas amcopoius. bruomorndeckoe 3HaueHHE M30UpaTEIbLHOMN aqcopOIIHH.

OOpatumMbie 1 HEOOpaTUMBIC PEAKIUH. Y CIIOBUS HACTYIUICHUS XUMHUYECKOTO
paBHOBecus. [Ipunnun Jle-1llarense u ero npuMeHeHue.

7. Bona. PacTtBopsl
Bona B mpupoge. IIpo6nema uuncrtoit Bogsl. CocTaB W CTpPOSHHUE MOJEKYJIIBI
BoAbl. IlonspHOCTh MoOnekys. XapakTepHCTHKA BOAOPOMHOUW cCBA3U. Dusnueckue
cBoicTBa Bo/bl. POk BOJbI B OMoOSIOrndyeckux npoieccax. [IpoMsliiieHHOe 3HaUeHUE
BO/IBI.
JucnepcHble cucteMbl U ux kiaccudukanua. Ydyenue J[. 1 Mengeneea o
pacTtBopax. MexaHu3M Tpoliecca pacTBopeHus BeiiecTB. TemioBod 3¢ dext
pacTBOpPEHUS U U3MEHEHUE 00beMa MPU PACTBOPECHUHU.
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PacTtBOpuMOCTB TBEPABIX BELIECTB B BOJIE. PACTBOPUMOCTD KUIAKOCTEN U ra30B
B Bojae. PacTBopbl HachlllleHHbIE U TmepechieHHble. CrnocoObl BBIPAKECHUS
KOHIIEHTPAIIUU PACTBOPOB.

CpolicTBa pa30aBleHHBIX pPAacTBOpPOB. SIBaeHue ocmoca. OcMoOTHUECKOE
nasienue. 3akoH Bant-I'odda. /laBrneHue HachllleHHOro Napa HaJa pacTBOpaMU U
€ro 3aBUCHUMOCTh OT KOHIEHTpAllMM U TemIieparypel. TemmepaTypa KUNEHUS U
3aMep3aHusl pacTBOpoB. 3akoHbl Paynsa. Kpuockonnueckue u 30yUIMOCKONIUYECKHE
KOHCTaHThl. OImpe/eiecHue OTHOCHUTENbHBIX MOJEKYJISIPHBIX MacC BEIIECTB B
pacTBopax.

Komnounusie pactBopbl. CTpoeHHe KOJUIOMAHBIX dYactull. ['enm u 301M.
OcCHOBHBIE CBOMCTBA KOJIUJIOMIHBIX CUCTEM. 3HAYEHUE KOJIJIOUOB B OMOJIOTHH.

8. DuekTpouTHYECKAS AUCCOUAIAS

OCHOBHBIE TTOJIOKEHUS] TEOPUU JECKTPOJIUTUYECKON Aucconnanuu AppeHuyca.
Pabotet WM.A. KabGnykoBa. MexaHu3Mm rujpaTaiiid HOHOB. M3oToHMYeCKuit
ko dunment Bant-T'obda. Crenenr aucconmanuu. CrnaOble U CHIbHBIC
anektposuthl. Koadduiment akruHOocTH. OOpaTUMOCTh Tporiecca IUCCOIUAIIHH.
[Ipumenenue 3akoHa MAEUCTBYIOIIMX MAacc K TMPOIECcCY AMCCOLHUALUUA CIa0bIX
ANEKTPOJIUTOB, KOHCTAHTA TUCCOLIMAIINY.

Kucnorel, oOCHOBaHHS, COJIM B CBET€ TEOPUU IJIEKTPOIUTHUECKON
aucconuanuu. AM@oTepHbie 3JeKTpoiauThl. Boma kak cialwiii snexrponut, pH -
cpenbl. Unnukaropel. bydepubie pactBopbl. buonornuyeckoe 3naueHue OydepHbIX
pacTBOPOB.

I'maponu3 coneii. CteneHb W KOHCTaHTa Tuaponu3a. [IpousBeneHue
pPacTBOPUMOCTH. Y CIOBUSI 00pa3oBaHUsl M PacTBOPEHHUs ocalkoB. HampaBieHHOCTH
XUMUYECKUX pEaKIui B pacTBOpax 3JIEKTpPoJUTOB. [IpOTOHHAs TEOpUs KHCIOT U
ocHoBanuii bpenctena. OObsicHeHne aM(OTEPHOCTH BJIEKTPOJIUTOB C TO3UIUU
MIPOTOHHOM T€OPUU KUCIOT U OCHOBAHHUM.

9. OCHOBHBIE KJIACChl HEOPTAaHNYECKUX COCAMHEHUN
Homenknatypa, knaccudukaiys, CBOMCTBA U TOTyUEHHUE.

10. KomniekcHbIe coeIMHEHN S

Peakiun komriekcoobpazoBanusi. OCHOBHBIE TOJOXKEHUS KOOPAMHAIITMOHHON
Teopun. POJIb pYCCKMX M COBETCKMX YYEHHBIX B Pa3BUTUHU XHMHUU KOMIUJIEKCHBIX
coenunennii. KommiekcoobpazoBatenb, Turanasl. BHYTpeHHssE u BHEIIH:S cepbl
komrmuiekca.  KoopaumnanumoHHoe — yucio — KOMILIeKcooOpaszoBaTens.  3apsif
KOMIIJIEKCHOT'O MOHA.

HoMenkiiatypa KOMIUIEKCHBIX CO€IMHEHHH. XapaKTep XMMHUYECKOW CBSI3U B
KOMIUIEKCHBIX COEIMHEHUSIX. OJEKTPOJIUTUYECKAsT JUCCOLMALNS KOMILIEKCHBIX
COCMHEHUN. YCTOWYMBOCTh KOMIUIEKCOB B pacTBOopax. lloHATHE O KOHCTaHTe
HECTOMKOCTH. MHOroodpasue KOMIUIEKCHBIX COCIMHEHUM, TIOHATHE 00 uX
KJaccupukanuu. 3HaAYeHUE KOMIUIEKCHBIX COEJMHEHHN B MPOU3BOJACTBE M KU3HU
MPUPOIBI.

11. OKuCIAUTETBHO-BOCCTAHOBUTE/IbHbIC PeaKIMU

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEaKUnH. Oxkucnurenu "



BoccranoButenu. Kiaccudukanus. Ponb cpeapl B ux mnpoTtexkanuu. [IpaBuia
paccTaHOBKHM Ko3(puuumeHtoB B HuUX. [IpaBuia paccTaHOBKH KO3()(PUIUEHTOB:
M oHHO-31€KTPOHHBIN METOJI U METO/1 3JIEKTPOHHOI0 OanaHca.

[NaneBaHMYECKHM DJIEMEHT. DIIEKTPOAHBIE MMOTEHIAAJIBI.
OnexkTpoXxuMuyeckuit  pan  HampsokeHud.  [lonstme 00  OKHMCIUTENBHO-
BOCCTaHOBUTEIILHOM IIOTEHIIMAJIE. Hanpasnennocts OKUCJIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX ITPOLIECCOB. DIEKTPOIU3. DIEKTPOINU3 B IPOMBIIIIECHHOCTH.
XapakTepucTUKa W  KiIacCUpUKalus IPOLECCOB KOPPO3UM  METAILIOB.
DNEeKTpOXUMHUYECKAsE KOPPO3Us METAIIOB. METObI 3a1IUThl METANIOB OT KOPPO3UH.

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

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

2. DuemMeHTHI 171aBHOM noArpynnsl VII rpynnsl nepuoaudeckoil CHCTEMbI

OO61ast xapaKTepuCTUKa CBOMCTB 31eMeHTOB TiaBHoM noarpynmsl VI rpynmns
HAa OCHOBaHMM UX TOJOXKEHHUS B MEPUOJUYECKOW CHCTEME U DIIEKTPOHHBIX
KoH(uUrypanuit atomoB. CTeNeHb OKUCICHUSI aTOMOB 3JIEMEHTOB.

Xnop. Haxoxnenue xmopa B mpupozge. llomyuenuwe xiopa. dusndeckue u
XUMHUYECKHE CBOWCTBA Xjopa. BzammoneiicTBue xijopa ¢ BOAOpPOAOM. MexaHu3M
nporekaHuss 3Tod peakuuu. ConsiHasg KUCIOTa, €€ CBOWCTBA W IOJIyYEHHE.
[IpuMeHeHune COJITHOM KUCIOTHI U ee coneil. Kucnopoacoaepskaiine KUCIOThI XJI0pa
U UX COJIU.

OO6mast xapakTepucTHKa CBOMCTB (Topa, Opoma, iloa. 3aBUCUMOCTh CBOWCTB
IPOCTHIX BELIECTB, BOJOPOIHBIX M KUCIOPOACOIECPKAIIUX COCTUHEHUN raJIOT€HOB OT
BEJIMYMHBI 3apsjia saep. bruomornueckoe 3Ha4€HHE TAIOT€HOB U UX COCIMHEHUI.

3. DuieMeHTHI I1aBHOM moArpynnsl VI rpynnel nepuoan4eckoi CucTeMbl

OO6m1ast XapaKTepucTUKa CBOMCTB 3JIEMEHTOB IIaBHOUW moarpymnmsl VI rpynmb.
Kucnopon. Haxoxzaenune B mpupone, MojaydeHue, CBOMCTBA, COeNUHEHHs. Bo3myx.
OObemMHBII W BECOBOM cocTaB Bo3nyxa. JKuakuii BO3AyX, €ro CBOWCTBA U
MPAKTUYECKOE UCIOIb30BaHUE. AJUIOTPONUS KUCIOPOAA.

Cepa. Haxoxnenune B mpupone. Ilonydenue. Duznyeckue U XUMHUUYECKHE
CBOWCTBA cepbl. BOAOpOIHBIE U KUCIOPOAHBIE COCTUHEHUS CEPBI.

CepHas kucioTa. DIEKTPOHHOE CTPOEHUE U TeoMeTpusi MosieKyJbl. CBOMCTBa
cepHOM KHCNOTHL. [lomydeHne cepol KHCIOThI B MPOMBIIIICHHOCTH. [IpuMeHeHune
CEpHOU KUCTIOTHI U ee colieid. OneyM U ABycepHas KUCIIOTA.

4. DJjieMeHTHI IVIaBHOI MOArpynnsl V rpynnbl NepUuoAHIeCKOil CHCTEMbI
OO6m1as xapakTepUCTUKa CBOMCTB 3JIEMEHTOB TJIaBHOW MOATPYMNIMbl V TPYIMIIBL.
CreneHn OKHUCIIEHMSI aTOMOB 3JIEMEHTOB. A30T. A30T B mnpupoae. Ousnyeckue u
XUMHUYECKHE CBOMCTBA a30Ta.
CoenuHeHnst a3ora C BOJAOPOJOM - aMMHUAK, TUAPA3UH, TUAPOKCHUIIAMUH.
DJIEKTPOHHOE CTPOCHHE U F€OMETPHUS MOJIEKYJIbl amMMuaka. CBOKWCTBAa BOJOPOJHBIX
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coeauHeHni azora. Conu aMMOHUS.

Okcuapl azora. CBoiicTBa a30THCTOW KHUCIOTHL. HUTpHUTBI, WX CBOMCTBA.
A3oTHas Kuciaota. DJIEKTPOHHOE CTPOEHUE M TeoMeTpus MoJekyibl. CBoicTBa
AQ30THOM KHUCJIOTHI. B3anmonencrsue a30THOM KHUCIOTHI ¢ MetaimiaMmu. [lomyyenue
a30THOM KUCHOThl. ConM a30THOM KUCIIOThI, X CBOMCTBA. A30THBIE ynoOpeHus. Poib
a30Ta B Pa3BUTUU KHUBBIX OPraHU3MOB, KPYTOBOPOT B PUPOJIE.

®ocdop. Haxoxxnenue B mpupojie, MNOJYyYEHUE, CBOICTBA, NPUMEHEHUE.
Baxueitmue coenunenuss ¢ocdopa. Docdopnas kuciaora. Conu  ¢dochopHBIX
kucnoT. docharer u ux npumenenune. Dochopusie yaobdpenus. Kpyrosopor
docdopa B ipupojie. [Ipon3BoacTBo ya1oopeHui.

5. DuiemeHTHI r71aBHOM noArpynnsl IV rpynnsi nepuoanyeckoi CHCTEeMbI

OO61ast XxapakTepuCTHKa CBOMCTB 3JIEMEHTOB riaBHOM noarpynimsl |V rpynmsi.
CreneHn OKHUCJIEHUS aTOMOB DJJIEMEHTOB. YIuepoA. YTJIEpoa B IPHUPOJIE.
ANOTpOIIHBIE BUAOU3MEHEHUS yriepoa (anmas, rpadur, kKapOuH) U UX CTPYKTypa.
Pu3nYecKrue U XUMUUYECKHE CBOWCTBA, TPUMEHEHHUE.

Oxkcuapl yriepoga. DIEKTPOHHOE CTPOCHUE UM TE€OMETPHS MOJIEKYJbl OKCHIA
yraepoaa (II). DnekTpoHHOE CTpOEHHME W TeOMETPUS MOJIEKYJIbl OKCHA yriepoja
(IV). Tlonyyenue u cBoicTBa. YTOJIbHAsI KHCJIOTa, KapOoHatel. llmanoBomopoaHas
KHCJIOTa U €€ COJIH.

Kpemnnii. Haxoxnenue B mpupone. @PU3HUECKUE U XUMUYECKUE CBOMCTBA.
Okcun kpemuus. Ilomyuenuss m cBoiictBa. KpemHueBble KucIOThl. CHIMKATHI.
Crexno, IEeMEHT, KEpaMHKa.

6. DaemenTsl rnapuoil noarpynnsi VIII rpynnsl nepuoanyeckoi cucTeMbl
bnaroponnsie rassl. Ilonoxenue B nepuoandeckon cucreme. Haxoxaenue nx
B mnpupoje. CnocoObl UX BbIICIEHUS. OJIEKTPOHHBIE CTPYKTYphl aTOMOB.
duznyeckre CBOMCTBA MPOCTHIX BemiecTB. O030p COeAMHEHHU KCEHOHA U KPUTITOHA.
7. O01IHe CBOIICTBA METAJLJIOB

[TonoxeHne B MEPUOAUYECKON CHUCTEME DJIEMEHTOB, OOpPa3yIOIIMUX MPOCTHIC
BEIIECTBA METAJUIMYECKOro Xxapakrepa. [Ipupoma MeTaisimueckoro COCTOSHUS.
CtpykTypa MeTamioB. TuNbl KpuUCTaUTMYECKUX perieTok. OOmue dusndeckue
cBoiicTBa MeTauioB. OOmIas XapaKTepUCTUKAa XUMUYECKUX CBOMCTB METaJIOB.
XuMH4eckasi aKTUBHOCTh METaJUIOB. MeTainsl Kak BoccTaHoButenu. Paborer H.
bekerona.

Baxueiiimue crnocoObsl moiydeHus: MeTaiioB U3 pyd. CruiaBbl, UX CBOWCTBA.
Tunbel cnmaBoB. Vcmonp30BaHWE CIUIAaBOB B HApPOJHOM  XO3SIUCTBE CTPAHBL.
buonoruyeckast pojib METaUIOB. DIEKTPOXUMUUYECKUN PNl HAPSIKEHUU METaJUIOB.
B3anmopelicTBre METAIIOB ¢ BOJIOW, BOAHBIMU PACTBOPAMHU KHCIIOT U COJIEH.

8. DyiemeHTHI ri1aBHOI moArpynnel [ rpynnsl nepuoandecKoi cucTeMbl

OO6mias xapakTepUCTHUKA CBOWCTB 3JEMEHTOB IJIaBHOW MOATPpYyHIbl [ rpymnmsl.
CreneHu OKHUCIICHUSI aTOMOB 3JieMeHTOB. VX monydenue, puznueckue u XUuMHUECKUE
cBoricTBa. [loyuyenune n CBOMCTBA MX THJIPUZIOB, OKCHJIOB U COJiel. buomornueckoe
3HaYeHUE MOHOB HATpus U Kanus. KanuitHeie y1o0peHus.

9. JnemeHTHI ri1aBHOM rpynnsl 11 rpynnsl nepuoan4eckoi CucTeMbl
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OO01mast xapakTepUCTHKa CBOMCTB 3JIEMEHTOB INIaBHOW moarpynmsl I rpymnmsl.
CreneHb OKHCIEHUA aTOMOB 3JieMeHTOB. bepummii. Haxoxaenue B mpupone.
CnocoObl TOJyd4eHHMsI, BaXKHEHIIMEe CBOCTBA W UX MNpuMeHeHue. OKCuAbl U
TUAPOKCHUBL, TIOJyYEHHUE U CBOMCTBA.

[IleiouyHo3eMenbHbIe  MeTaiibl.  Haxoxnaenue B npupoxae. Ilomydenwue.
Pu3znuecKkue U XUMUYECKue cBoWcTBA. OKCHIBI, TUAPOKCUIBI U COJU. JKECTKOCTh
BOJbI U CIIOCOOBI ee ycTpanenus. [IpuMenenue.

10. DanemenTsI riaasHoi rpynnsl 111 rpynnsl nepuoanyeckoi cMCTEMbI

OO61ast xapakTepucTUKa CBOMCTB AJIEMEHTOB TMIaBHOM moAarpynmsl LI rpynms.
Crenenu okuciIeHUs aTOMOB 35ieMeHTOB. bop. Haxoxzaenue B npupone. duznueckue
U XMMHUYECKHE CBOMCTBA MPOCTOrO BElleCTBA. BomOpoIHbIE COETMHEHUS U TaJIOTE€HbI
6opa. Oxcup 6opa. bopuas kucnora. [lonmuGopusie kuciaotsl. bypa.

Amromununii. Haxoxaenue B npupoge. [IpouszBoactso antoMunus. Puzndeckue
U XUMUYecKue cBoMcTBa. AmomuHoTepMus. CraBsl  amomuHuss. Oxcup
TUAPOKCU]] aIFOMHUHUS, aM(pOTepHOCTh M UX cBoiicTBa. [IpakTHueckoe 3HaueHUe
AJTIOMHUHMS U €r0 COCTMHEHUM.

Paznen 3. JIEMEHTBI IOBOYHbBIX ITOATPYIIII
NEPUOJNYECKOM CUCTEMBI
OCOOCHHOCTH 3JICKTPOHHBIX CTPYKTYp aToMoB 3ieMeHTOB - u f-cemeiicTs.
[lonoxenne B mnepuogmyecko cucreme. OTIMYKME CBOWCTB aTOMOB 3JIEMEHTOB
[JIaBHBIX W TOOOYHBIX MOATPYMI, MPOCTHIX BEHIECTB M COEAUHEHUH, a TaKke
3aKOHOMEPHOCTEH HMX M3MEHEHUS MpH BO3PACTAHUM 3apsigoB sAIE€p aTOMOB.
MHuorooOpa3ue cTeneHeil OKHCIEHUs, TPOSBISIEMbIX aTOMAMH 3JIEMEHTOB MOOOYHBIX
HOATPYIII.
1. DnemeHnTHI MO00YHOM MoArpynnbI I rpynnei
OO0mast XxapakTepUCTUKA AJIEMEHTOB MoO04YHOM noArpymmsl I rpymnmel. CTtenenu
OKHUCJIEHUS aTOMOB 3J1€MEHTOB. CBOMCTBA MPOCTHIX BEUIECTB, OKCUIOB, THIPOKCUIOB
U coJieit meau. cepebpa u 3010Ta. DU3HOIOrHUECKOe ISHCTBUE HOHOB cepedpa.

2. DuemeHThI N000YHOM moarpynns! I1 rpynns
OO6mast xapakTepUCTUKa CBOMCTB 3JIEMEHTOB MO00UHOM noarpynmsl I rpymisr.
CreneHu OKHCIIEHHSI aTOMOB 3JeMEHTOB. (CBOICTBa MPOCTHIX BEUIECTB, OKCHUIOB,
TUJIPOKCHJIOB U COJIEN LIMHKA, KaAMUS U PpTYTH. OU3NOJIOTHYECKHUE JEUCTBUS PTYTH.

3. DueMeHTHI MO0O4HOI moArpynmnsl VI rpynnsi
OOmrast xapakTepUCTHKa CBOWCTB DJIEMEHTOB MO00YHOW moarpynmsel VI
rpynmnbl. CTENEHU OKUCIEHUS aTOMOB 3JeMeHTOB. XpoMm. HaxoxkzaeHue B npupoje,
noJiyueHre, (PU3N4YeCKue M XUMHUYECKHE CBOMCTBA, mMpuMeHeHue. CIuiaBbel Xpoma.
Baxuenmue coenuHeHus XxpoMma.

4. JnemeHTHI MO00YHOM moArpynnsbl VII rpynnsi
OOmasi xapakTepuCTHKAa CBOMCTB »3J€MEHTOB moOouHOM mnoarpynnsl  VII
rpynnbl. CTENEHW OKHUCICHUS aTOMOB 3JeMeHTOB. Mapranen. Haxoxnenue B
npupojie, nojaydyeHue. Ou3nyecknue U XMMUYECKHUE CBOMCTBA, mpuMeHeHue. CIiaBsl
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Maprasna. Baxxuenme coeJMHEHU Maprasia.
5. QuemenTtol mod6ouHoM nmoarpynnst VII rpynmnsi
OO01ast xapaKTepuCTUKa CBOMCTB 3JIEMEHTOB o00ouHOM noArpynnsl VIII rpymnmsrl.
Crenenn okucieHuss aTtoMoB dneMeHTOB. JKene3o. Haxoxnenwe B mpupone.
OuU3NYECKUe M XUMHYECKHE CBOWMCTBA. OKCHUIBI, THUAPOKCHIBI WU COJU XKeEje3a.
TexHuuyeckure crnocoObl MOJIyYeHHs Kele3a M ero ciuiaBoB. JlermpoBaHue crajiei.
Hcnonp3oBaHue ux B HAPOJHOM XO34MCTBE CTpaHbl. [[pOM3BOACTBO UyryHa U CTaJIH.

4.0. BOITPOCHI
BCTYHUTEJBHOI'O 9K3AMEHA

VpoBeHb 00pazoBanusi — [IoAroToBKa KaJApoB BbICHIeii KBAJIH(PUKAIMH
(acnmupanTypa)
Hayunas cniennanbHocTh- 1.4.1. - Heoprannueckasi Xumus.
Hccaenosareis. [IpenogaBaresib - uccaea0BaTelb
®opma o0ydyeHus - Ounasi, 3204HasA

1.Marepusi, ¢opmbl ee cymiecTBoBaHMs. BemectBo u mose. J[BrkeHue
MaTepuu. XuMuieckasi ¢opma ABUKEHUS MATEPHUH.

2.3HayeHHEe XMMHHM B HAapOJHOM XO3sCTBE. XUMHUSA U OXpaHA OKpPYKaromen
Cpenpbl.

3.OCHOBHBIE CTEXHOMETPUUYECKHE 3aKOHBI U UX OOBSICHEHHE C TOUYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

4.OCHOBHBIE XMMHUYECKUE TOHATHS: SJIEMEHT, aTOM, MOJIEKYyJia, MPOCThIE U
CJIOKHbIE BeniecTBa. Amnorponusi. OTHOCUTEIbHBIE ATOMHASI, MOJIEKYJISIpHAs MACCHI.
Monb, MoJsipHas Macca, MOJISIPHBIM 00BEM Tra3000pa3HBIX BEIIECTB. XHUMHUYCCKHE
dopmynel  u  ypaBHeHus. CTeneHb  OKUCJICHHS, 3JIEKTPOOTPHUIATEIBHOCTS.
BaneHTHOCTBh M KOBaJI€HTHOCT.

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

MaTEepUul W €€ JBWXKEHUs, nepuoandeckuii 3akoH J[.MI. MengeneeBa, teopus
XUMHUYECKOT0 CTpOeHUs BellecTBa A. byTiepoBa. 3HaueHHe 3aKOHOB XUMUHU.

6.KopnyCKyIsipHO-BOJTHOBOM JTyajii3M M3Jy4€HHUsI YacCTHIl, BOJHBI ¢ bpoins.
KBantoBasa teopus Ilnanka. Teopus atoma Bomopona mo bopy um cnektp aroma
Bojopona. [lpunnum Heonpeaenennoctu I efizenoepra.

7.KBaHTOBBIE YHMCa KaK MapaMeTpbl, ONMPEIECSAIONINE BOJHOBYIO (PYHKIIHUIO.
I'maBroe (m), opOoutampHoe (I), marmutHOe (M), KBaHTOBBIE uucia. Duzmveckuit
CMBICJI KBAHTOBBIX YHUCE.

8.Atomubie opoutaiu (AO). Bun atoMHBIX S-. p-, d- u f-opOurancii. OcHoBHOE
U BO30YXKJIEHHOE COCTOSIHME artoMa. BeIpoxaeHHble cocTosHUs. COOCTBEHHBIN

YIJIOBOM M MAarHUTHBI MOMEHTBI AJIEKTpOHA (CHUH) |, CHUHOBOE KBAaHTOBOE YHUCIIO

(m).
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9.MHOr03JIEKTPOHHBIE aTOMBI. XaPAKTEPUCTUUECKUE PEHTTEHOBCKUE CHEKTPbI
aTOMOB M 3aKOH Mo3zimu. flapo aroMa Kak AWHaMUYeCKas CUCTEMa IIPOTOHOB H
HeiTpoHoB. Teopus J1.J1. UBanenko. 3apsiabl siaep atomoB. M30Tomnbl 1 n1300apsl.

10.Tpu nmpuHIMIA 3aM0JTHEHHUS] aTOMHBIX OpOWTaNeil: MPUHLKI HauMEHbILIEH
sHepruu, npuHuun Ilaymu, mpaBwio ['yHpma. DnekTpoHHbIE (OPMYIBI U CXEMBI.
YPpOBHM U TOAYPOBHU, UX EMKOCTb.

11.HekoTopbie cBoiiCTBa aTOMOB. ATOMHBIE U YCIIOBHBIE MOHHBIE PaJUYCBhl.
[ToreHimansl MOHU3ALINH. Cpoactso K  DJIEKTPOHY. OtHOCUTENBHAS
3JIEKTPOOTPULIATENIBHOCT.  MarHuTHele  CBOWCTBA  aTOMOB.  J[Mamarnetusm.
ITapamarseTusm.

12.CoBpemeHHast (OpMyJIUPOBKA IMEpUOIUYECKOro 3akoHa. llepuoanueckas
CUCTEMA KaK BBIPAXKEHHUE TEPUOAUYECKOr0 3akoHa. CTpPyKTypa MNEpUOANYECKON
cuctemsl. [leproast u rpynmnbl. COOTHOILIEHUE MEKY HOMEpPAMU MEPUOIa U TPYIIIbI
NEPUONYECKON CUCTEMBI U 3JIEKTPOHHBIM CTPOCHHEM aTOMOB.

13.0co0eHHOCTH JEKTPOHHBIX KOHPUTYpAIUil aTOMOB 3JIEMEHTOB TJIaBHBIX U
MoOOYHBIX MOATPYyII. M3MeHeHrne aTOMHBIX PajuyCoOB, MOTCHIIMAJIOB MOHU3AIUUA U
BEJIMYMH CPOJCTBA K AJIEKTPOHY B Ipymmax v nepuojaax. Cs3b MOJOKEHUS JIEMEHTA
B MIEPUOJIMYECKON CUCTEME CO CBOMCTBAMHU €0 aTOMOB U 00Pa3yeMbIX UM MPOCTHIX U
cloxHBIX BemiecTB. OOmieHaydHoe M (Quiocopckoe 3HAYEHUE MEPUOANYECKOTrO
3aKOHA.

14.0OcHOBHBIE  XapaKTEPUCTUKKW XHMHUYECKOM  CBSI3M, DHEPrUs  CBS3H,
BaJICHTHbIA yroy. OCHOBHBIE THIbl XMMHUYECKOW CBA3U: KOBAJEHTHAs U WOHHAs.
Metoast BC 1 MMO. Mexanu3mbl 00pa3oBaHusl KOBAJICHTHOM CBSI3W U €€ CBOMCTBA.

15.9ddexTuBHBIN 3apsan atoMa B Mosiekye. [lomsipHOCTh CBsA3U. [IUMONbHBIN
MOMEHT CBSI3U U MOJIEKYJIbI B LIEJIOM. DJIEKTPOOTPULIATEIBHOCTD 3JIEMEHTOB B LIEJIOM.
Crenenp oxuciieHHs. BajleHTHOCTh M KOBaJEHTHOCTh aTtoMma. KoopaumHanuoHHOE
guciio. Crexuomerpudeckue GopMyIbl U CTPYKTypa coenHeHui. M3omepus.

16.MonHas cBsi3b. KaTHOHBI M aHMOHBI B MOJIEKYJaX M TBEPIBIX BEIIECTBAX.
O6mactb TPUMEHUMOCTH HWOHHOW Mojenu. HeBO3MOXKHOCTh CyIIECTBOBaHUS B
MOJIEKYJIE MHOTO3apsIAHBIX OTHOATOMHBIX HOHOB. CBOMCTBAa COCTUHEHU C MOHHOW U
KOBAJIEHTHOW CBSI3bI0. MEXMOJEKYISIpHbIE B3anMOAEUCTBUA. KOHIEHCUPOBAaHHOE
COCTOSIHME BEIIECTBA. ATOMHBIC, MOJIEKYJSIDHBIE W HOHHBIE KPHUCTAJUIMYECKHUE
PELIETKU.

17. TemnoBble 3(QPeKTbl TEPMOXMMHUUECKUX peakuuid U  oOpa3oBaHUs
XUMHYECKHX coenHEeHUU. 3aKkoH ['ecca. I3MeHeHns BHYTpEHHEN YHEPIUU CUCTEMBI.
Ouranbnus. DuTponus. M300apHO-U30TEPMUYECKUM MOTEHIUA.

18.01eHKa BO3MOXHOCTH MPOTEKAaHHWS XHUMHUYECKOM pPEAKIUMd B 33aJaHHOM
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HarnpaJieHUH. Posib SHTaNBMUUHOTO U SHTPONUINHOTO (PAKTOPOB B HAIPaBICHHOCTHU
MPOLECCOB TMPU PA3JIUYHBIX YCIOBUSX. VCMONBb30BAHME pa3IMYHBIX 3HAYCHUM
CTaHJAPTHBIX SHTATBIUNHBIX U CTAHAAPTHBIX U300apHBIX MOTEHIIMAIIOB 00pa30BaAHUS
WCXOAHBIX M TIOJYyYa€MbIX BEIIECTB [UJIS OLIEHKM BO3MOXXHOCTU NPOTECKAHUS
XUMHUYECKOU pEAKLIHHU.

19.UctuHHass u cpegHsAsd CKOPOCTh XMMHMYECKUX peakiui. dakTopsl,
BIIUAIONINE HA CKOPOCTh XUMHUYECKOU peakiuu. [IoHsTHE 00 aKTUBHBIX MOJIEKYJIaX.
OHeprus aktuBanuu. [loHsiTHe O UENHBIX peakiusx. Pabotel akagemuka H.H.
CemenoBa. 3akoH pneiictBus Macc. KoHcTraHTa CcKOpocTHM peakuuid. Biusaue
TEMIIEpaTypbl Ha CKOPOCTh XMMHYECKOW peakiuu. YpaBHenuss Bant-I'opda wu
Appenuyca.

20.I'oMOreHHBIi, TeTepOreHHbI U MUKPOTreTepOoreHHbld KaTanu3. [lonsatue o
MEXaHU3Me JCHCTBUSI KaTaau3aTopoB. AjcopOuwms. dusznyueckas W XUMHUUYECKas
aacop6mus. @akTopsl, BIUsAOMUE Ha afacopoiuto. M3orepma agcopOuuun Jlenrmiopa.
HNonoobmenHas ancop6uusi. buonorndeckoe 3naueHne u30MpaTeabHOM a1cOpOLIUU.

21.06patumble ¥ HEOOpaTHMBbIE  peakIuu.  YCJIOBUS  HACTYIUICHUS
xuMuueckoro pasHosecus. [Ipunuun Jle-1llatense u ero npumenenue.

22.Boga B npupoae. [Ipodrnema ynctoir Bojbl. COCTaB U CTPOCHHE MOJIEKYJIbI
BoAbl. [lomspHOCTE MoOJIEKys. XapakTepUCTUKA BOAOPOAHOU CBA3U. Dusnueckue
cBoiicTBa Bo/bI. Poiib BOJbI B OMONOrHYeCKUX mporeccax. [I[pomblieHHoe 3HaUeHHE
BO/IBI.

23.lucriepcHble cucTeMbl U ux kinaccudukarus. Yuenue [[. I Menneneesa o
pacTtBopax. MexaHu3M TIpollecca pacTBOpeHHs BemecTB. TemioBodr 3ddekT
pPacTBOPEHHUsS M UI3MEHEHHE 00beMa MPU PACTBOPEHUHU.

24.PacTBOpUMOCTb TBEPJIbIX BEIIECTB B BOjE. PacTBOPUMOCTH KMAKOCTEH W
ra3oB B Boje. PacTBopwl HackllmeHHbIe W TiepechiieHHble. CrocoObl BhIpaKEHUS
KOHIIEHTPAILIUU PACTBOPOB.

25.CBoiicTBa pa30aBieHHBIX pPacTBOPOB. SBineHue ocmoca. OCMOTHYECKOE
nasienue. 3akoH Bant-I'odda. [laBreHue HaChIEHHOTO Tapa HaJa PacTBOPAMU U
€ro 3aBUCHMOCTb OT KOHIEHTpallMM M TemIeparypel. Temmeparypa KHNEHUS U
3amep3aHusi pacTBOpoB. 3akoHbl Payns. Kpuockonuueckue v 30yUIMOCKONTMYECKUE
KOHCTaHThl. OnpeneneHrue OTHOCUTENbHBIX MOJEKYISPHBIX MacC BEUIECTB B
pacTBopax.

26.Konnouaneie pactBopbl. CTpoeHHE KOJIOMAHBIX YacTull. ['enm u 30iH.
OcHOBHbIE CBOMCTBA KOJUJIOMIHBIX CUCTEM. 3HAUEHHE KOJIJIOUJOB B OMOJIOTHH.

27.OCHOBHBIE  TOJIOKEHHUSI TEOPHUHM  DJIEKTPOJUTHUYECKOW  JUCCOLMALUN
Appenuyca. Paborer WM.A. KabOnykoBa. MexaHu3m rujpaTaliid  HOHOB.
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N3otonnueckuit ko3puuuent Baut-I'odpda. Crenenp auccoumanuu. Cnadble u
cuibHble 3JeKTpoauThl. Koapduument axrtuBHoctu. OOpaTUMOCTh Mpolecca
auccounanuu. IlpuMeHeHne 3akoHa JEHCTBYIOLIMX MAacc K MPOILECCY ITUCCOLMALUU
c1a0bIX MEKTPOJIUTOB, KOHCTAHTA TUCCOLUALIUU.

28.KucnoTel, OCHOBaHHsA, COJIM B CBETE€ TEOPUHM DJIEKTPOJIUTHYECKOU
nucconanu. AmMdoTepHbIe 2JIeKTpoauThl. Bojga kak cnabwiif snexkrponut, pH -
cpenbl. Metonsl onpenenenuss pH - cpenbl. Mnnukatopel. BydepHbie pacTBOpHI.
buonoruyeckoe 3nauenue 0yhepHbIX pacTBOPOB.

29.I'mpponu3 coneit. CreneHb W KOHCTaHTa ruaponusza. I[IpousBeneHue
pPacTBOPUMOCTH. YcCIIOBUSI 00pa30BaHus M pacTBOpeHMs ocaakoB. HampaBineHHOCTh
XUMHYECKUX PEaklUil B pacTBOpax 3JEKTPOJUTOB. [IpoToHHas Teopusi KHUCIOT U
ocHoBanuii bpenctena. OObsicHeHHe aM(OTEPHOCTHU BJIEKTPOJUTOB C MO3ULHUU
NPOTOHHOW TEOPUH KUCIOT U OCHOBAHUH.

30.0cHOBHBIE  KJAcChl HEOPraHWYECKUX coeauHeHun. HoMmeHkiarypa,
KJaccuuKaIus, CBOMCTBA U MOJyUYeHHUE.

31. Kommnekcubie COEJIMHEHUS, ux CTpOCHHUE. Peakiuun
KoMIUIeKcooOpa3oBaHus. (OCHOBHBIE TOJIOKEHHMS KOOPIMHAIMOHHOM TEOpHH.
PaGoTel pycCKHMX YYEHHBIX B pa3BUTUH XUMUU KOMIUIEKCHBIX COEIUHEHUH.
Homenkiatypa, auccouuanusi KOMILIEKCHBIX COEIMHEHUH U KiacCU(UKALUS
KOMIUIEKCHBIX COEIMHEHHUIA.

32.0OKUCAUTENBHO-BOCCTAHOBUTEIIbHbBIE pPEaKLnH. Oxkucnurenu 51
BocctaHoBUTeNU. Kilaccugukanus OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX pEaKLuil.
Ponb cpenpl B IpOTEKaHUM OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX IIpoLeccoB. oHHO-

AJICKTPOHHBIN METO M METOJI SJIEKTPOHHOTO OaiaHca.

33.I'anpbBaHnYEeCKU DJIEMEHT. DJIEKTPOAHBIE MOTEHIAAJIEL.
DONEeKTPOXUMUYECKUN  PSAJ  HANpSOKEHUWA.  DJEKTPOJu3.  ODNEeKTPoJIn3 B
MIPOMBIIIJIEHHOCTH.

34. XapakTepucTuka # KiIacCU(UKAIUS TPOIECCOB KOPPO3UU METAILIOB.
DNEKTPOXUMUYECKas: KOPPO3Us METAINIOB. METO/IbI 3aIIUThl METAJIJIOB OT KOPPO3HH.

35.Bogopon. Ilomoxxenue B mnepuoaudeckoil cucreme. CTpoeHwe aToma.
N3otonbl.  XapakTepucThka JBYXaTOMHOM Moiiekysbl. CrnocoObl  MOJy4eHUs
BOJIOPOJia M CBOMCTBA BOJAOPOAa. BolopoaHbIe COETMHEHNSI METAIUIOB U HEMETAIIJIOB,
WX CBOMCTBA.

36.00mas xapakTepuCTHKa CBOMCTB 3JEMEHTOB riaBHOM mnoarpynnsl VI
IPYIIbl HA OCHOBAaHUHU UX TOJIOXKEHHUS B MEPUOJUYECKON CUCTEME U DJIEKTPOHHBIX
KOHQuUrypauuii atomMoB. XJOp B MHOpUpoJe, MoiaydeHue, cBoiictBa. CossiHas
KHCJIOTa, €€ CBOMCTBa, nojyuyeHue u conu. Kuciopoacoaepkaiyue KUCIOTHI XJIopa
U UX COJIU.
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37.00mas xapakTepucTuka CBOMCTB ¢Topa, Opoma, iona. 3aBUCHMOCTH
CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX M KHCIOPOJACOJEPKAIIUX COCAUHEHUN
raJIOr€HOB OT BEJIIMYMHBI 3apsja sanep. buonormueckoe 3HayeHUE rajoreHoOB U HMX
COCMHECHUM.

38.00mast xapakTepuCTHKa CBOMCTB 3JEMEHTOB TIjaBHOM mnoAarpynmnsl VI
rpynmnsl.  Kucnopoa, amiorponusi, CTpoeHHE, IOJYyYEHHE M CBOWcTBa. Bosgyx.
Bonoponnbie coenuHeHuss Kuciaopoaa. kuciopoga. O30H, ero ¢usnueckue u
XUMHUYECKHUE CBOMCTBA.

39.Cepa, npupoaHbIE COEIUHEHHUSA, MOJYYECHHE, CBOMCTBa. Bomopoaneie u
KHUCJIOPOJIHBIE COE€MHEHUS cepbl. CepHasi KUCIO0Ta, CBOMCTBA, MOJYYEHHUE, COIU U
npumeHeHue. OneyM U IByCepHasi KUCIIOTa.

40.00u1as xapakTepuCcTUKa CBOMCTB 3JIEMEHTOB TIJaBHOM mnoArpymmsl V
rpynmnsl. A3oT. A30T B mnpupone. Pusnyeckrne M XMMUYECKHE CBOKCTBA a30Ta.
CoenuHeHus a3oTa ¢ BOJOPOJOM - aMMHaK, THJIPa3UH, THAPOKCUIIAMUH.

41.0kcuapl azora. CBOMCTBA a30TUCTOM KHUCJIOTBHI. HUTPpUTHI, MX CBOMCTBA.
A3OTHAas KHCIIOTa, MOJyYeHUe, CBOMCTBA, COJIM U IPUMEHEHHE.

42.®ochop. Haxoxnenue B mpupoje, MOIydyeHUE, CBOMCTBA, NMPUMEHEHHE.
Baxneitmue coenunenuss ¢ocdopa. Dochopnas xkucimora. Comu  dochHopHBIX
kucnor. docdarel m ux mnpumenenue. Docdopubie ynodbpenus. KpyrosopoT
docdopa B mpupose. [IponzBoacTBo yaoopeHuit.

43.00masi XxapaKTepuCTHKa CBOMCTB 2JIEMEHTOB TJIaBHOW moxarpynmsl 1V
rpynmnsl. Yriepod. Yriepon B npupoje. AJIOTPOIHbIE BUAOU3MEHEHUS YIJIEpoaa
(amMma3, rpadur, kapOuH) U UX CTpyKTypa. Pu3nuecKkre U XMMUYECKHUE CBOWCTBA,
npumMeHeHre. OKcHAbl yriiepojaa, MOJy4EHUE W CBOMCTBA. YTOJIbHAS KHCIIOTA,
kapOoHathl. [{luaHoBojOpOAHAS KUCTIOTA U €€ COJIH.

44 Kpemuuii. Haxoxaenue B npupoje. @u3ndeckue U XMMHUUYECKHUE CBOMCTBA.
Okcun kpemuus. Ilonyuenuss m cBoiictBa. KpemHueBble KuCIOTBHL. CHIMKATHI.
Crexio, IEeMEHT, KEpaMHKa.

45.9nementsl rnaBHou noarpymnmnsl VIII rpynmnel nepuoguyeckoi CHUCTEMBI.
[TonoxeHue 37I€MEHTOB B mepuoAuyeckor cucreme. HaxoxaeHwe ux B mpupoze.
CriocoObl X BBIJEICHUSA. DJIECKTPOHHBIE CTPYKTYPHI aTOMOB. DU3NUYECKHUE CBOMCTBA
mpocThixX BemecTB. O030p CoeTMHEHNI KCEHOHA U KPUTITOHA.

46.00mme cpoiicTBa MeTa/I0B. lloil0kKeHME B MEPUOIMYECKON CUCTEME
AJIEMEHTOB, 00pa3yIOIIMX MPOCThIE BEIIECTBA METAINIMYECKOro xapaktepa. [Ipupona
MeTaJUIMYecKoro coctossHusi. CTpykTypa MeTaioB. THIBI  KPUCTAJUIMUECKUX
pemeTok. O0ue puznueckue 1 XUMUYECKHE CBONCTBA METAILIOB.

47 Metamnel kak BocctaHoButenud. Pabotrer H. bekeroBa. Baxkneiimue
crnocoObl MoJiydeHus: MeTauioB w3 pyA. CruiaBel, ux cBoicTBa. TUIBI CIJIAaBOB.
Hcnonb3oBaHne CruiaBOB B HAapOJHOM XO3SIMCTBE CTpaHbl. buosiormueckas poJjib
METAJUIOB. JJNEKTPOXMMHUYECKUN psJ HANPSHKEHUHM MeTauioB. B3aumopernctBue
METAJIOB C BOJOM, BOJHBIMU PACTBOPAMU KUCJIOT U COJIEH.
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48.00m1as xapakTepUCTUKa CBOMCTB 3JIEMEHTOB TIJaBHOM mnoarpymmbsl |
rpynnel. X mnonydenue, (usmyeckue M XuUMHUecKue cBoicTBa. llomydenue u
CBOMCTBA MX T'HJPUIIOB, OKCUIIOB, TUAPOKCUIOB. BaxkHenmue conu. buonornyeckoe
3HaueHue. Kanuiineie ynoOpeHus.

49.00mas  XxapakTepUCTHKa CBONCTB JJIEMEHTOB TJIaBHOW moarpymnmsl 11
rpynnsl. Haxoxnenue B nmpupoje. CriocoObl MOy4eHMs!, Ba)KHEUIINE CBOWCTBA U UX
npuMeHeHre. OKCuIbl U THAPOKCHBI, MoiaydeHne u cBoictBa. Comu. JKecTkocThb
BOJIbI U CITIOCOOBI €€ YCTPaHEHHUS.

50.00mast xapakTepuCTHKa CBOWMCTB 3JIEMEHTOB TIJaBHOM mnonarpymnmsl [
rpynnbl. CTENEHW OKHUCJIEHUS aTOMOB 3jeMeHTOB. bop. Haxoxnenuwe B mpupoje.
@u3znueckne W XMMHUYECKHE CBOMCTBA MPOCTOrO BewecTtsa. BomoponaHsie
coenuHeHus U rainoreHsl Oopa. Oxcup Oopa. bopnas xucnora. IlomuGopHbie
KUCIOTHI. bypa.

51.Amtomunuii. Haxoxnenne B mnpupone. IIpou3BOACTBO — adrOMUHUA.
@usnueckue U XUMHYECKHE CBOMCTBA. AuomuHoTepMusd. CruiaBbl — aJtOMHUHUSL.
Okcul W THAPOKCUJ aTOMUHUSA, aM(POTEpPHOCTh W UX CBoMcTBaA. [IpakTHueckoe
3HAYECHUE ATFOMHUHUS U €r0 COCIMHEHUI.

52.0c00eHHOCTH IEKTPOHHBIX CTPYKTYpP aTOMOB 37eMeHTOB (0- u f-cemeiicTs.
[lonoxenne B mnepuoguyeckoi cucreme. OTIWYME CBOMCTB aTOMOB JJIEMEHTOB
[JIaBHBIX W TOOOYHBIX MOATPYMI, MPOCTHIX BEHIECTB M COEAUHEHUH, a TaKke
3aKOHOMEPHOCTEH HMX M3MEHEHUS MNpPH BO3PACTAHUM 3apsgoB fAIE€p aTOMOB.
MmuorooOpa3ue cTeneHel OKUCIEeHUs, POSBISIEMbIX aTOMAMH 3JI€MEHTOB MOOOYHBIX
HOATPYIII.

53.00mast xapakTepHCTUKA DJJIEMEHTOB IMMOOOYHOW moArpynmsl [ rpymmsl.
CreneHu OKHCIIEHHSI aTOMOB 3JIeMEHTOB. (CBOICTBa MPOCTBIX BEUIECTB, OKCHUIOB,
THAPOKCHUIOB M COJIEH Menu. cepedpa u 30510Ta. OPU3HOIOTHIECKOe JeHCTBHE HOHOB
cepebpa.

54.00mast xapakTepUCTUKa CBOMCTB 3JIEMEHTOB M0O04YHOM moarpymnmsl I
rpynnel. CTENEHH OKHUCIEHUS aTOMOB 3JIEMEHTOB. CBOMCTBa NPOCTBIX BEUIECTB,
OKCHJIOB, THUIPOKCHUIOB M COJIEM LMHKA, Kaamusa U prytd. Dusmonormueckue
JNEUCTBUS PTYTH.

55.006m1as xapakTepUCTUKAa CBOWMCTB 3JIEMEHTOB MMOOOYHON moarpynmsl VI
rpynnsl. CTENeHN OKUCIIEHHsI aTOMOB 3JeMeHTOB. XpoM. Haxoxnenue B mpupoe,
MOJIy4eHHe, (PU3NUYECKUE U XUMHUYECKUE CBOMCTBA, COEJUHEHUS M UX NPUMEHEHUE.
CmuaBel Xpoma.

56.006m1as xapakTepuCTHKa CBOWCTB 3JIEMEHTOB MOOO0YHOM moarpymmsl VII
rpynnel. Mapranen. Haxoxnenue B mpupoae, mnonydyeHue. Dusnueckne u
XUMHUYECKHE CBOMCTBA, NMpuMeHeHue. CruiaBel Maprania. BakHeninne coeauHeHUus
Mapraiia. KHUCIOTHO-OCHOBHBIE  CBOMCTBAa  THAPOKCUIOB.  XapaKTEPHUCTHKA
OKHCJIMTEIBHO-BOCCTAHOBUTENIBHBIX CBOMCTB COEMHEHNN MapraHIa.

57.001ast xapakTepUCTUKa CBOMCTB 3JIeMEHTOB MoOouHoi moarpynmnel VIII
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rpynmsl. CTENEHN OKUCIEHHsI aTOMOB 3JIeMeHTOB. JKene3o. Haxoxnenue B mpupoze.
OuU3NYeCKue M XUMHUYECKHE CBOMCTBA. OKCHIBI, TUAPOKCHIBI W COJU XKEJe3a.
TexHuuyeckue crnocoObl MOJIyYeHHs >Kejle3a M ero ciuiaBoB. JlernpoBaHue crajnei.
Hcnonp3oBaHue uxX B HAPOJHOM XO34MCTBE CTpaHbl. [IpOM3BOACTBO UyryHa U CTaJIU.

5.0. BUWJIETHI BCTYIIUTEJIbBHOI'O 9K3AMEHA
(oOpaszen)

MunucrepcTBo npocseuenusi Poccuiickou penepauun
DenepanbHOe rOCYyAapCTBEHHOE 0I0IZKeTHOE 00pa3oBaTe/ibHOE YUpe:KIeHne
BbICIIIET0 00pa30BaHUA
«JlarecTaHCKUI rocy1apCTBEHHBIN MeIaroru4eCKud yHMBEpPCUTeT

um. P. I'am3aToBa»

YTBEPXIAIO:
[TpopekTop mo Hay4HOU paboTe
U UG poBor TpaHCHOPMATTHH

CypxaeB M.A.
« » 2023 r.

3K3AMEHALIMOHHBIN BUJIET Ne 1
BCTYINUTEJBHOI'O UCIIBITAHUAIIO HAYUHOM
CIIEHUAJIBHOCTH

1.4.1 - Heopranuueckasi Xumusi
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1.CoBpeMeHHasi (OpPMYIUPOBKA IMEPUOAMUYECKOro 3akoHa. [lepumomudeckas

CUCTEMa KaK BBIPAKEHHE MEPUOJUYECKOro 3akoHa. CTpyKTypa NEpHOIUYECKOU

cucteMsbl. [leproapl u rpymnmsl. COOTHOIIEHHE MEXK1Y HOMEPAMH MEPUOAA U TPYIIIIbI

HCpHOI[H‘ICCKOﬁ CHUCTCMBI U 3JICKTPOHHLIM CTPOCHHUCM aTOMOB.

2. Kpemunii. Haxoxnenue B npupozae. @usndeckue U XUMUYECKHE CBOWCTBA.

Okcun kpemuus. Ilomyuenuss u cBoiicTBa. KpemHueBbie KuCIOThL. CHIMKATBHI.
Crexio, IEMEHT, KEpaMHUKa.

W. o. 3aB. xadenpoit xumuu / / PacynoB A.W., kaHa. XUM. HayK, IOLEHT

6.0. CHIMCOK PEKOMEHJIYEMOM JINTEPATYPBI

6.1. ocHOBHAas1 IUTEpaTypa:

ApnamaukoBa E.M., Mazo ['.H.,, Tamm M. E. COopHuk 3amad 110
Heoprannueckoit xumuu / [Tox pen. 0. [. TperbsikoBa. M.: «Akanemus», 2007.
Bompocsl, ynpakHeHHWs, 3aJadyd M TECTOBBIE 3aJlaHUsl 10 HEOPraHWYECKOU
xumuu / [lox pen. Maromen6ekora Y.I'. Maxaukana: UIIL[ AT'Y, 2007
[TpakTrkyM mo Heopranndeckor xumuu / Anemud B.A., Jlynaea K.M. Xupos
A.W. u ap.; Ilox pexa. FO.J. Tperbsikoa. M.: Axanemus, 2004.
[IporpamMma mpakTUKyMa MO HEOPTaHMYECKOW XUMHUM M KOHTPOJBHBIC 3aaHUs
U1 caMocTosATeNbHOM paboThl cryaeHToB /Ilox pex. Y.I'. Maromenbekosa.
Maxaukana: UIIL ATY, 2007
Heopraanueckas xumust YueOouuk. JJorn. MO P® B 3 1.~ nox pen. 1O. /1.
TpeTbsikoBa™ M. Akanemuss— 2007 352 c.
Heopranmueckas xumust YueOHuk. on. MO P® B 3 t1.— Ilox pen. FO.J.
TperbsikoBa— M. Axagemusi— 2007. 400 c.
ApnamnukoBa, Enena Hocudosaa COOpHUK 33724 110 HEOPTaHUIECKON XUMUH.
VY4eb. mocobue mist By3oB Jom. YMO — Ilox pen. FO.[l. TperpsikoBa M.

Axagemus— 2008 208 c.

9. AxmeroB, Hannp Cur6atoBrny OOmias 1 HeOpraHudecKas XuMus yaeO. I By30B,

10.

pek. MO P® M. Bsicur mk.— 2008 743 c.

OOmas u HeopraHuvIecKasi XUMUs nporpamMma, METOJ. YKa3aHHs, IPUMEPHI
pellleHusl 3ajJad W KOHTPOJbHBIC 3aJaHUS JUJIS CTYI. -3a0Y. XHUMHUKO-TEXHOJIT.
By30B— Endumos B.U., bepexnoit A.W. u np. M. Beicmi. mk.— 2006 286
C.

11. AppamnukoBa, Enena MocudoBHa COopHUK 3a7a4 1O HEOPraHUYEeCKOU

XuMuu yueb. nmocobue ansa By30B: gon. YMO PO~ nox pen. F0.J1. TpetpsikoBa
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M. Axamemus— 2010 208 c.

12. Tenspman, Mapk Mocudouu Heoprannyeckas xumus yueOHOe mocoOue: pek.

13.

14

15.

16.

17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

Cubupckum pernonaibHeiM Y ML BITO CII6. Jlanp— 2009 528 c.

Cy66otuna, Hemma AnekcanapoBHa JIeMOHCTpalMOHHBIE ONBITHL  TIO

HEOPraHWYECKON XUMUU - yueOHoe 1mocoOue AJis CTyA. BbICII. y4eO. 3aBe/IeHUA:
non. YMO— nox pen. FO. /1. TpetpsakoBa. M. U3n-Bo "Akagemus'— 2008, 288

. Heoprannueckast xumust — coct. H.B. [llupmmnHa DnEKTpOHHBIA pecypc™
Bonrorpax Yuutens WWW. uchitel-izd.ru = 2009

6.2. MOMOJIHUTEILHAS JJUTepaTypa:

Xbton JIx. Heopranuueckass XuMusi: CTPOCHUE BEUIECTBA U PEAKIIMOHHAS
CNocoOHOCTh. M.: Xumus, 1987

Hukepcon P., I'peit I'., Xeit [>)x. OcHOBHBIE 3aKOHBI XUMuu. M.: Mup, 1982.
T. 1, 2.

Hekpacor b.B. OcHoBbl 00mieit xumun. M.: Xumus, 1972-1973. T. 1,2.

Kapaneresnn M. X., Ipakun C.M. OOmias u HeopraHudeckas XUMHs. 3-e u3/I.
M.: Xumus, 1994

VYrait SI.A. O6mas u Heopranndeckas xumusi. M.: Beiciias mkona, 1997

Typoa H.fl. Heopranudeckas xumus B Tabauiiax. M.: BeICII. XUM. KOJUTEK
PAH, 1997

Baxneitmue  kmaccel xumudeckux — coeguHenuun  /Ilom  pen.  VY.I.
Maromen6ekoBa. Maxaukana: UITL AI'Y, 2007

Tamm M.E., TperbsaxoB 1O.JI. Heopranmueckas xumus /Ilox pen. HO.JI.
TpetbsikoBa T.1: ®U3NKO-XUMHUYECKHE OCHOBBI HEOPraHUYECKOW XUMHUU. M.:
Xumus, 2001

TperbsikoB [O0.J1., Mapteinenko JIL.U., I'puropeeB A.H., HuBamze A.IO.
Heopranmdeckas xumusi. Xumus sineMmeHToB /B 2-x Tomax. M. : Xumws,
2001.

AxmeTtoB H.C. O6mias u Heoprannueckas xumus. M.: Beicmi. mk., 2000

Crounpia B M., Mapteinenko JI.W. Heopranuyeckast xumus. M.: U3n-Bo Mock.
yH-Ta, 1994. Y. 1; 2.

Korron ®., Yunkuncon /. CoBpeMeHHast Heopranudeckast xumusi. M.: Mup,
1969. 4.1-3

CysopoB A.B., Hukonbsckuit A.b. O0mas xumus. Yue6. ans BY3os. CIIO6:
Xumus, 1997

[Nonms6paiix 3.E., Macnos ['.\1. CoopHUK 33724 ¥ yIpaKHEHUN TI0 XUMHUHA. M.:
Bricmas mkoma, 1997

[Tpaktukym o Heopranmueckoit xumuu. /Ilox pen. B.I1. 3momanosa. M.: Uzn-
BO Mock. yH-Ta, 1993
AxwmertoB, Haunp CurbatoBuu JlaGopaTtopHble U CeMHHApCKUE 3aHITHUSL 1O
o011el 1 HeopraHndeckor xumuu ~ Yue0. mocodue. Pex. MO PO M.

Beicm. mk.— 2003 367 c.

Heoprannueckas xumusi yueOnuk : gon. MO P® B 3 1. — mox pen. HO./I.

TperpsxoBa—™  Texct—~ M. Axamemus— 2004 240c.
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32.

33.

34.

35.

[IpakTuKyM 10 HEOPraHUYECKOU XUMUHU VY4eb. mocobue nans By30B. Pek.

~NOoO oIk wWwN—

MO PO~ Ilog pen. FO. 1. TperpsaxoBa M. Axanemus— 2004 384 c.

VYrai, AxkoB AnekcanapoBuu OO11as U HEOpraHUUecKas XUMuUsl YUeOHUK NS
By30B. Pex. MO P® M. Beicu. mk.— 2004 527 c.

JInpuH, PocTtucnaB AnekcaHIpoBu4 3anauun o oO1eit "
HEOPTraHUYECKON XUMUU VYue6. mocobue misi ByzoB— Ilom pen. P.A.
Juguna M. BJIAJIOC— 2004 383 c.

Heoprannyeckas xumus Yueonuk. Jon. MO P® B 3 1.~ mox pexn. FO.JL.
TperbsaxkoBa—M. Axanemusa— 2004 . 368 c.

6.3. nporpammHoe obecnieyeHue u UHTEepHeET-pecypcehl

. XUMHK. I'U,

. students.chemport.ru,

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

. http://chemport.ru,

. forum.xumuk.ru.

. dgpu. ru
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