Muno6puayku Poccun

®enepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BbICIIIETO 00pa30BaHuUs
«OpenOyprckuii rocyaapcTBeHHblii yunBepcurer umeHu B.A. bonaapenko»

Kadenpa xumun

PABOYASA ITPOT'PAMMA
JIACLIUTUIMHBI

«b1./].b.17 Heopeanuueckas xumusy

YpoBeHb BhIcIIEro 00pa3zoBaHus
BAKAJIABPUAT

Hanpasnenue noarotroBku

19.03.02 [Ipoodykmul numanus U3 pacmumenbHo20 Cblpbsl
(KOZ[ U HAUMCHOBAHHEC HaHpaBHeHMH HOZ[FOTOBKI/I)

Texuonozus I’ZDOOVKI’}’IOG nUMAarUuA U3 pacmumeilibHo20 Cblpbi
(HaMeHOBaHHe HaIPaBJIEHHOCTH (IPOodIIIT) 00pa30BaTENILHOM POTPaMMBI)

Kanuduxarus
baxanaep

®opma 00yueHust
Qunasn

I'ox nabopa 2026

2254421



Paboyas mporpaMma JHCHHUIITHHBI «B1.J1.5.17 Heopeanuueckas Xxumus» paccMOTpeHa H

yTBEpIK/IEHA Ha 3acelaHuu Kaheapbl

Kademapa xumuu
y HauMeHoBaHue Kageopol
poToKoIT Ne é oT "éé L4 20¢6r.
3apeayromupii kadeapoi ;/f
Kadeapa xumMuu / E.B. CasibHUKOBA
HauMeHoBaHue Kageopol noONUCh pacuughposra noonucu
Henonnumenu:
CT. mpenojaBaTeib O.I1. Kymnapesa
0nACHOCHIL 7/ noonuce pacuugposka noonuc
Jlo1eHT Wﬂu. T.B. JleBenen
Q0/INCHOCHb noonuUCH pacuugposka noonucu
COI'JTACOBAHO:
[Ipencenarenn METOIHUECKON KOMUCCHH 110 HAIPaBJICHUIO-NOAYOTOBKI
19.03.02 ITpoayKThl HUTAHUSI U3 PACTUTEILHOTO ChIPb [1.B. MenBenes
Juunasfoonucs pacuugposra noonucu

KOO HauMeHosaHue

3aBe/IyIolMi 0TAeNI0OM HOPMUPOBAHHS doufig i HayuHOI 00 %WO%EK;TOB
N sl 3 rrececetp ol

pacuughposka noonuc

UNHAA NOONUCH

V110 THOMOYEHHBIH 110 KadecTBY (ak tera Xb®
/’ A.H. Cuzeniion

NUYHAA nO@M pacuuposra noonucu

Ne peructpanun 776569

© Kymmnapesa O.1L.,
Jleener T.B., 2026
© 0ry, 2026




1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

IMean ocBOeHUS UCHUILIMHBI:

- o0ecrneuuTs MOJHOE YCBOCHHE TEOPETHUYECKUX OCHOB OOIEH U HEOPraHM4eCKOW XUMHUU, XUMUHU
AJIEMEHTOB U MX COEIMHEHMI; ()OPMHUPOBAHUE y CTYICHTOB IMEPBOr0 Kypca HABBHIKOB CAMOCTOSATEIBHOTO
BBITIOJTHEHUS MPOCTEUIITNX XUMHUECKUX SKCIIEPUMEHTOB U 0000111eHUsI HAOII0JaeMbIX PE3YJIbTAaTOB.

3amaun:

- IOJIy4UTh Oa30BBIC MIPEJCTABICHUS 00 OCHOBHBIX pa3/iesiax TEOPETUUECKON U MPUKIIATHON XUMUH;

- UMETh IIPEJICTABICHHUE O POJIM O0IIEeH U HEOPTaHUYECKON XMMHUU B Pa3BUTUHU TPAJULIMOHHBIX U CO-
3JIaHUU HOBBIX OTpAacieil HAYKH U TEXHHUKH, MTOTYYCHUH XUMUYECKUX BEUIECTB U3 MPUPOIHBIX O0BEKTOB WU
MyTEeM CHHTE3a, pAallMOHAILHOM HCIIOJIb30BaHUH MTPUPOJHBIX OOraTCTB, OXpaHe OKPYIKAIOIIeH Cpebl;

- U3YYUTb OCHOBHbIE TIOHATHUS U pa3/iesbl 00LIei U HEOPraHUYECKON XUMUY;

- BJIaJIeTh HH(OPMAIIHEH O CTPOCHUU aTOMOB, MOJIEKYJI, O IPUHLUIIAX OMUCAHUS XUMUYECKOH CBSI3H;

- YCTaHABIIMBAaTh JIOTUYECKHUE CBSI3M MEXKAY IOJOKEHUEM 3JIeMEHTOB B llepnonnueckoii cucreme u
XUMHYECKUMH CBOMCTBAMH BEILIECTB;

- Ha OCHOBE TEOPETUYECKUX 3HAHUM OLIEHUBATh BO3MOKHOCTH IPOTEKAHUSI TEX WJIM UHBIX PEaKIUM;

- IpUOOpEeCTH HABBIKM pabOThl B XMMHMUYECKOH J1abopaTopuu, IpaBuia oOpalieHusi ¢ XUMHUYECKUMHU
peakTHUBaMu U NOCYJI0M;

- 000CHOBaHHO BHIOMPATh COOTBETCTBYIOLINI METO/] MCCICIOBAHUS IS PEIICHHSI IPAKTHYECKUX 3a-
nau;

- YMETh CAMOCTOSATEIBHO padoTaTh ¢ Y4eOHOM, HAYYHOW U CIPABOYHOM JMTEpaTypOl, BeCTH HHQPOP-
MalMOHHBIN TTOUCK.

2 MecTo JTUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucnunimHa oTHOcUTes K 0a30Boit yacTtu 010ka [l «lucuummuael (MOTy TN )»
[TpepekBU3UTHI JUCHUILTUHBL: Omcymcmsyom

[ToctpexBu3uThl aucuurinebl:  b1./{.B.19 Xumuueckue 0cCHO8bI OUONIO2UYECKUX NPOYECCOS,
b1.]]1.5.20 Ananumuueckas xumus, b1.J].B.2.2.1 Memoovl oyenKu c8oticma colpbs  NPOOYKMO8 NUMAHUS

3 TpeGoBanus k pe3yjabTaTaM 00yUeHUsl MO JUCIUIINHE

Hpouecc HU3YUYCHUA NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CICAYIOIUX PE3yJIbTATOB o6yquH;1

[Inanupyemblie pe3ynbTaThl

00y4eHUs 10 AUCIUIUINHE,

XapaKTEPU3YIOIINE TAIbI
(dbopMupoBaHUS
KOMITCTEHIUI

KO,Z[ 1 HAUMCHOBAHUC NHAUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMHN

Kon u HaumeHnoBanue
bopMHUpPYyEMBIX KOMITETCHITHI

OIIK-2-B-1 3HaeT 0CHOBHBIE 3aKOHBI U
METO/Ibl UCCIIEI0BAHUI €CTECTBEHHBIX HAYK
OIIK-2-B-2 Ymeer agantupoBaTh OCHOBHBIE

3HaTh:
— OCHOBHBIE 3aKOHBI HEOP-
raHUYEeCKON XMMHUH, CBOM-

OIIK-2 CiocobeH MpUMEeHSTh
OCHOBHBIC 3aKOHBI U METOJIbI
HUCCIIETOBAHUN €CTECTBEHHEBIX

HayK JJIs pelieHus 3a1a4
npo¢eCCuOHATBHON
NeSITeIbHOCTH

3aKOHBI M METOIbI UCCIIEIOBAHMNM
€CTECTBEHHBIX HAyK JIJIsl PEIIeHU 3a]a4
poecCHOHANTEHOM e TENNbHOCTH
OIIK-2-B-3 Bnaneer HaBBIKaMHU
KCITOIb30BaHUS OCHOBHBIX 3aKOHOB U
METOJIOB UCCIIEIOBAHUS €CTECTBEHHBIX HAYK
JUTSI pENIeHUs 3a/1a4 podeccuoHaIbHON
NeITeILHOCTH

CTBa KJIACCOB HEOpraHUye-
CKHUX BEIIECTB;

— OCHOBHBI€ ITPaBUIIA
6e30macHoi paboThI ¢
peaKTUBaMU, MOCYAO0H U
npubopaMu mpu
OCYILECTBIICHUH
HCCIEeNOBaHUN.

Ymerb:




KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

Kox n HaumenoBauue
bopMHUpPYyEMBIX KOMITETCHITHI

[Inanupyemblie pe3ybTaThl

00y4eHUs 10 AUCIUTUINHE,

XapaKTEPHU3YIOIIKE ITAIbI
dhopmMupoBaHHS
KOMIICTCHITUIN

- IPOBOJAUTH U3MEPEHUS U
HAOJIIOIEHUS, COCTABIIATE
OMKCAHUS TPOBOAUMBIX HUC-
CJIEOBAaHUI U aHAJIU3UPO-
BaTh MOJy4YEHHBIE PE3YIib-

TaTHI,

— peuiaTh TUIIOBBIE y4eO-
HBIC 33JIa4H 110 OCHOBHBIM
(6a30BBIM) XUMHUYECKUM

JUCHUIIIIMHAM.

Baajnersn:

- HaBbIKaMH padoThI 110
IpeIaraéMbIM METOIUKAM;
— HaBbIKaMH pabOTHI 1O
U3MEPEHUI0, HA0JII0ICHUIO
Y aHaJIU3y HOJYyYEHHBIX
Pe3yJIbTATOB UCCIIEOBAHUS

4 CTpyKTYpa U collepKaHue TUCUUIINHBI

4.1 CTpyKkTypa 1M CIHIIIHHBI

OO61as TpyA0EMKOCTh AUCLUHUILINHBI COCTaBISET 3 3aueTHbIe enuHuLlbl (108 akajgeMuyecKkux 4yacos).

TpynoemMKoCTb,
Bun pabotst aKaJeMHYeCKHX 4acoB
1 cemectp BCETO
Oo0mas Tpy10éMKOCTh 108 108
KonrakTHas pa6ora: 53,25 53,25
Jlexmum (JI) 18 18
JlaGopatopusbie pabotsl (JIP) 34 34
Koncynbranun 1 1
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 54,75 54,75
- camonoo2omosKa (npopabomxa u nOGMopeHuUe N1eKYUoOHHO020 Mamepuania u
mamepuana y4eOHuKo8 u y4eonvix nocoout;
- 10020MO8Ka K 1a00PAMOPHLIM 3AHAMUIM,
- N0020MOBKA K PYOEeNCHOMY KOHMPOJIO U IK3AMEHY.)
Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, TU( ¢ epeHNPOBAHHBIN JK3aMeH
3a4er)
Paznensl nucuumiveel, n3ydaembie B 1 cemectpe
KoanuecTBo yacos
Ne ayIUTOpHAas
pasena HaumenoBanue paszzaenos BCero AGota BHEAyI.
11113 | 1P paborta
1 OCHOBHbIE OHTHS U 3aKOHBI XUMHUH 10 2 - 4 4
2 CtpoeHue aToMa U epUuoIMYECKUI 3aKOH 7 1 - - 6




KoauuecTBo yacoB
Ne HaumenoBanwue pa3aenon ay/TOpHAA BHEay/I.
paznena BCETo abota
T 113 | Jip paborta
3 XMMHUYECKAs CBSI3b, CTPOEHUE U CBOMCTBA MOJIEKYJI 7 1 - - 6
4 OCHOBBI XUMUYECKOW TEPMOJIMHAMUKHU 7 1 - - 6
5 XuMHYeCKasi KHHETUKA U XUMUYECKOE PAaBHOBECHE 9 1 - 2 6
6 PactBOpbI 12 2 - 6 4
7 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI 10 2 - 2 6
8 OCHOBBI 2JIEKTPOXUMHUYECKUX ITPOLIECCOB 12 2 - 4 4
9 XHMHUS 3JIEMESHTOB 34 6 - 16 14
Hroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

Ne 1 OcHOBHBIC IOHATHS ¥ 3aKOHBI XHMHH

MecTo XMMUHM B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HAlpPaBICHUS PAa3BUTHS XMUMHUUYECKOM
HayKd. XuMHu4decKkas ¢opma aBrkeHus mMarepud. OCHOBHBIE XUMUYECKHE TIOHATHS: aTOM, MOJIEKYJia, MPo-
CTOE BEIECTBO, XUMHUECKOE COEMHEHNE. XUMHUUECKUH 3JIeMeHT. ATOMHas Macca. MoJieKyspHasi Macca.
Mouib, MOISIpHAst Macca, MOJISIpHAs KOHLEHTpalKs BELIECTBa.

OcCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIDHOIO YY€HHs. 3aKOHbBI: COXPAHEHHUs, KPAaTHBIX OTHOILEHUH,
IIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH. 3aKOH ABOrajpo. DKBUBAJIEHT U 3aKOH AKBHBaJeHTOB. Ilo-
HATHE O XMMHUYECKOH cucteme U crocobax e€ onucanus. daza, koMnoHeHT. [ OMOreHHbIE U reTepOreHHbIe
cucreMbl. OYHKIIUU COCTOSIHUS U IAapaMETPbl COCTOSHUS cUcTeMbl. ['a3oBbie cucTeMbl. ['a30Bble 3aKOHBI.
WneanbHblil ra3. YpaBHenue Menneneea — Knanelipona. [lapuuanbHoe naBieHue ra3a B CMeCH, OTHOCH-
TeJIbHAas! INIOTHOCTh ra30B. JKUAKUE CUCTEMBI.

Ne 2 CtpoeHue aToMa ¥ NePUOANYECKHI 3aKOH

DKcrepuMEeHTabHBIE OCHOBBI COBPEMEHHOM TEOPUHU CTPOCHUS aToMa. SIApo U 3IeKTpoHHast 000J10Y-
ka. Jlyasn3M B MOBEJACHUU MUKpoYacTull. BoiHOBas mpupoja 3JeMeHTapHbIX YacTull. YpaBHeHue e bpoii-
75, IpUHIMN HeonpezaeneHHocTu ['elizenOepra. Atom Bojopona. KBaHToBoMexaHMueckas MoOJI€Ib aroMma.
OpnnoanexkTpoHHbll aToM. BonHoBoe ypaBHeHue Illpenunrepa. KBanTossle uncia. CMBICI KBaHTOBBIX YH-
cell. ATOMHbIE OpOMTaIU. DHEPreTUUYeCKUe YPOBHU JIEKTPOHA B OJHO3JIEKTPOHHOM aroMe. MHOrosnek-
TpoHHBIN aToM. [Ipunuumn ITayau 1 eMKOCTb 31eKTpOoHHBIX o0onouek. [IpaBuno XyHaa u mopsaok 3amoHe-
HUS aTOMHBIX opOutaneil. [lpunuun Hanmensieit suepruu. [Ipasuno KneukoBckoro. CTpoeHue 31eKTpOH-
HBIX 000J104eK 371eMeHTOB. [IeproANYHOCTh CTPOEHUS IEKTPOHHBIX 000soueK. [oTeHansl HOHU3aMK U
CPOJICTBO K JIEKTPOHY aTOMOB, PaJMyChl aTOMOB U MOHOB B 3aBUCUMOCTH OT ITOJIOXKEHHMSI JIEMEHTa B ME€pH-
OJIMYECKON CUCTEME. DIIEKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKUX YJIEMEHTOB.

Cymnocts Ilepuonnueckoro 3akona. CoBpeMeHHas unrepnperanus [lepuoaudeckoro 3akoHa. Tu-
MIMYECKUE DJIEMEHTHI. V3MeHeHne BaKHEHIIMX CBOWMCTB 3JIEMEHTOB IO IpylIaM U MepuojaM Iepuoanye-
ckoil cucreMsl. O6meHayuHoe u punocodckoe 3HaueHue [lepuoanueckoro 3akona J[. . Menneneena.

Ne 3 Xumuueckas CBsi3b, CTPOEHHE U CBOHCTBA MOJIEKY.I

BzaumopeiictBue atomoB. [Ipuunasl 00pazoBaHus XuMH4YeCKO# cBsizu. [Ipupoaa XxuMudeckoi CBS3H.
Monekyna Bomopoaa U MeToabl ee onucanus. Meron BaieHTHBIX cBsizedt (BC). IlepekpbpiBaHne aTOMHBIX
opOuTanei, 6- U M-CBS3U, MOPAJOK (KPaTHOCTH) CBSI3U. XapaKTEPUCTUKU XMMUYECKOH CBSI3M — SHEpIrus,
mrHa, noJisipHocTh. Meton BC u rubpuauzanus opoutaneit. BanentHoe cocrosiuue aroma. KoBaieHTHast
CBA3b B MHOT'OaTOMHBIX MOJIEKYyJaX. JJOHOpHO-aKIeNnTOpHOE B3auMoaelicTBue. HarpaBieHHOCTh U HAChILIa-
€MOCTh XUMHUUYECKON KOBaJIEHTHOH CBsi3W. OCHOBHBIE MOJOKEHUSI METOAa MOJICKYJSIpHBIX opoutaneit (MO)
B npubnmxenuu JIKAO.

MexMoleKyJIIpHbIe B3anMOAEHCTBUA. Bonopoanas cBsa3bp ee mpupoaa W 3Heprus. BiausHue BoAo-
POIHBIX CBs3€M Ha cBoiicTBa BemecTB. Cuibl Ban-nep-Baanbca. OpueHTallnoHHOE, MTHAYKIIMOHHOE U JIHC-
IIEPCUOHHOE MEXMOJIEKYJIIPHOE B3aUMOJECUCTBUA. POIb MEKMONEKYISIPHBIX B3aUMOJECUCTBUM IIPU MPOSIB-
JeHUU (PU3NKO-XUMHUYECKUX CBOWCTB BEILLECTB, IBJICHUN CaMOCOOPKH OMOJIOTHYECKUX MOJIEKYII.



Tunel xumuyeckoit cBsizu, Metoapl BC u MO, rubpuausanus 3JeKTPOHHBIX O0JIAKOB, HANpaBIICH-
HOCTh KOBAJICHTHOM CBsA3H, (hopMa MOJIEKYJI.

Ne 4 OcHOBBI XUMHYECKOH TEPMOAMHAMMUKH

OHEepreTu4yecKue XapakTepUCTHKU XUMHUYECKMX peakuuil. IlepBoe Hauano tepmomuHamuku. [Ipe-
BpallleHUs SHEPruu U paboThl B XUMUYECKUX mpoueccax. Tepmoxumus. [lonsarue 06 sHTanbnuu. DHAO- U
9K30TepMHUECKUE peakuuu. 3akoH ['ecca. CTaHAapTHOE COCTOSHUE U CTaHJApTHAs SHTAJIbIINS 00pa30BaHUs
BemlecTBa. PacueTsl TemnoBbix 3QdexToB peakiuii. Bropoe Hauano tepmoauHamuku. [lonsarue sHTponuu.
OrneHka 3HaKa U3MEHEHHUS DHTPONHMHM B XUMHUYECKUX peaknusx. JDHeprus ['mb0ca. YMeHbIIeHHE SHEPTHH
['nO6ca kak TepMOAMHAMUYECKUN KPUTEPUN BO3MOKHOCTH CaMOIIPOHM3BOJILHOTO MPOTEKaHUsS Mpoliecca B
3aKpBITHIX cucTeMax. CtannapTHoe u3MeHeHue sHeprun [ md6ca B peakyn. 3aBUCUMOCTh U3MEHEHHUS YHEp-
run ['ub6ca oT Temmneparypsbl, JaBlI€HUS U KOHLUEHTPALUU pearupyromux BemecTB. Poib sSHTaNbNUHHOTO U
SHTPONUIHOTO (PaKTOPOB B ONPEACIICHUH HAIPABJICHUS IIpOIIecca.

Ne 5 Xumuyeckass KHHETHKA M XMMHYECKOE PAaBHOBeCHE

CKOPOCTh XUMHUECKOM peakinu U (HaKTOPHI €€ ONpeeNionue. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT
KOHIIEHTpauuu peareHtoB. Kunernueckoe ypaBHenue peakuuu. [lopsaok peakiuu, [Ipasuino Bant-I'oddoda.
KoHcTaHTa CKOpOCTH peakliuy U €€ 3aBUCUMOCTb OT TEMIEpATypbl. DHEPrUs aKTUBALUU. Y paBHEHHE Appe-
HUyca. DHepreTuyeckas auarpaMma peakuuu. [lonsTue o Mmexanusme peakumu. MoeKyJaspHOCTh PEAKIUH.
Karanu3 u xatanuzaropsl. UTHTUOUTOPBI 1 HHTUOMPOBAHHE.

Xummueckoe paBHoBecue. OOpaTumbie 1 He0OpaTUMBbIe XUMUYEcKHe peakiui. CocTosTHIE paBHOBE-
CHS ¥ IPUHITUI MUKPOCKOMYECKON 00paTUMOCTH peakiuu. Kunetnueckuit 1 TepMOIMHAMUYECKHH MOAX0-
Ib1 K ONTMCAaHMUIO XMMUYECKOTO paBHOBeCHS. KOHCTaHTa XUMHUYECKOTO PABHOBECHSI U PA3IIUYHBIE CIIOCOOBI ee
BbIpakeHUs. CBs3b KOHCTAHTBHI XMMHUECKOT'O PABHOBECHUS CO CTAaHAAPTHBIM M3MEHEeHHeM dHepruu ['udoca.
CMmenieHre XMMUYECKOTro paBHOBecHs ITpu u3MeHeHuu ycioBuil. [Ipuniun Jle llarense.

Ne 6 PacTtBopbl

Peakuuonnas cucrema, xumuueckas peakuus. [lonstue pactBopa. O61mue cBOMCTBA peaabHBIX pac-
TBOpOB. Buasl pactBopoB. CriocoObl BBIpaKEHUS KOHIIEHTpAIlMM PACcTBOPEHHOTO BEIIECTBA B PACTBOpE.
ConpBatanus u e€ Mmexanu3M. TemnoBoil 3¢ dekt pactBopenus. PactBopeHne ra3oB, KpUCTALTHYECKUX Be-
LIECTB, KUAKOCTEN B Bojie. HeHachlllieHHble, HACHIIIEHHBIE, IEPEChIICHHbIE pacTBOPHL. [IponsBeaenue pac-
TBOPUMOCTH. DJEKTPOJMUTHI M HENIEKTPOJIUTHL. DJIEKTPOJUTHYECKAs] AUCCOLMAIMS KHUCIOT, OCHOBAaHUM,
CPEIHHUX, KUCIBIX U OCHOBHBIX COJIEW C TOYKH 3PEHHS TEOPUH SJIEKTPOIUTUUECKONU qucconunanuu. Hampas-
JICHUS. peaknuii MOHHOTO oOMeHa. CraOble IJIEKTPOJIMTHI, KOHCTAHTA TUCCOLMAIMU. 3aKOH pa30aBICHUS
OctBasibyia. CuiibHBIE 1EKTPOINTHL. CTENeHb qucconuanui. AKTUBHOCTb HOHOB M MOHHAs CHIIA. DJIEKTPO-
JUTHYECKasl Auccouanys Boabl. Bogopoausiii nokaszarenb. KuciaoTHO-0OCHOBHBIE HHIUKATOPHI 1 MEXAHU3M
ux nerctus. 'maponns n Buasl ruaponaunsa. CTeneHb U KOHCTaHTa THAPOIIN3A.

XapakTepHucTUKa KOOPAWHAIIMOHHBIX COEAMHEHUH, UX MoiydyeHue, knaccupukanus. Kommaekcooo-
pasoBarenb U JIMraH/bl. BHENIHAS 1 BHYTPEHHSs KOOpAMHAIMOHHBIE cepbl. KoopauHannoHHoe 4ucio, 3a-
BUCHMOCTh KOOPAMHALIMOHHOIO YUCIa OT 3apsjAa M pajuyca KoMIulekcooOpa3oBarens. PaBHoBecus B pac-
TBOpPaxX KOOPAMHAIIMOHHBIX coelnHeHn. OO1Ie U CTyneHuaTble KOHCTaHThl ycToiunBocTH. HoMeHknatypa
KOOPJMHAIIMOHHBIX COETUHEHHH. 3HaueHne U MPUMEHEHUE peakluii KOMIUIEKCOOOpa3oBaHus U KOOpAHHA-
IIUOHHBIX COEIMHEHU B HayKe, TEXHUKE U OMOJIOTHH.

Ne 7 OKHCIMTETIBHO-BOCCTAHOBUTEIbHbIE MTPOLECCHI

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUHU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.
Metoasl nogdopa ko3pduirieHToB. OKUCIUTENN U BOCCTAHOBUTENHN. DKBUBAJIEHTHI OKUCIUTENEH U BOCCTa-
HOBUTENIEH. BinsiHue cpenbl M BHEIIHUX YCIOBHM Ha XapaKTep OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEak-
1107078

Ne 8 OcHOBBI JICKTPOXMMHYECKHX NPOLIECCOB

MexaHn3M BO3HUKHOBEHHS 3JIEKTPOJIHOTO MOTEHIMANIa Ha TpaHulle MeTalll - pactBop. CTaH1apTHBIE
ANIEKTPOHBIE OTEHIUANBI, UX U3MEPEHUE C MIOMOILBIO BOJOPOAHOIO 3eKTpoaa. Y paBHenue Hepuera. Psn
HanpspkeHud MetaiuioB. CTaHAapTHBIE OKHCIIUTENIbHO-BOCCTAHOBUTENBHbBIE IOTEHIMAIbI, HalpaBlieHUE
nporexkanus OBP.

["anpBaHMYECKUE AIIEMEHTHI KaK UCTOYHHKHU AJIEKTPUUYECKOW PHEPruu. DIIEKTPOJBIKYILAs CUja, ee
cBs3b ¢ aHepruen [ n66ca. KoHleHTpallnoHHbIE 3JIeMEHTbI. AKKYMYJISTOPBI.

DNEeKTpOIN3 PacTBOPOB M pacIulaBoB BelecTB. Hampsbkenue pasznokeHus u nepeHanpsikenue. [lo-
PAIOK paspsiIKM MOHOB Ha IEKTPOAAX. DJIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KonmdecTBeHHbIE 3aKOHO-
MEpPHOCTH 3JIeKTposun3a (3akoHbl Papanes). [Ipumenenue snexkTponnsa.

Ne 9 Xumus 371eMEeHTOB



Beeoenue ¢ neopzanuueckyro xumuio

PacripocTpaneHne XMMHUYECKUX AJIEMEHTOB B KOCMOCE U 3€éMHOM Kope. PacnpocTpaHeHHbIe, peakue,
paccesiHHbIe, OJaropojHbIe, PaJlOaKTUBHbIE, UCKYCCTBEHHBIE JIeMeHTHI. [IpocThie BemiecTBa, mepuoany-
HOCTb B MU3MEHEHUM MX CBOWMCTB. B3aMMOJEHCTBHE MPOCTHIX BELIECTB C KUCIOTAMH, LIEIO0YAMHU U BOJIOU.
bunapusie coenquHeHus (OKCUABI, XaIbKOT€HUIbI, TUIAPUIbI, HUTPUIBI), 3aKOHOMEPHOE U3MEHEHHE KHCIIOT-
HO-OCHOBHBIX CBOMCTB OJHOTUITHBIX OWMHApHBIX coenuHeHHU. KucioTHo-ocHOBHBIE cBoiicTBa. Tpexae-
MEHTHBIE€ COEIMHEHUS - THAPOKCUABI (KUCIOThI, OCHOBaHUA, aM(OJIUTHI, coiu). buonoruueckas poyib XumMu-
YECKUX AJIEMEHTOB.

Xumua S — snemenmoe

OO01as xapakTepUCTUKa S-3JIEMEHTOB: 3JIEKTPOHHOE CTPOEHHE aTOMOB, 3aKOHOMEPHOE MU3MEHEHHE
CBOMCTB B IOATpYyNIax.

DJIeMEHTHI nepBo# rpynmnbl. Haxoxaenue B npupojie, MojayuyeHrue MPOCThIX BEIIECTB, UX OTHOILIECHUE
K HEMeTaJulaM, Boje, kuciotaM. OKCUbl, NEPOKCHUIBI, TUAPOKCHUBI, conr. [loyuenue ruapokcuna HaTpust
Y KaJbUMHUPOBAHHOM coAbl. [I[puMeHeHNE MIEIOYHBIX METAIVIOB U UX BAXKHEUIINX COCIUHEHUMN.

DJIeMEHTHI BTOpo rpynnel. HaxoxaeHue B npupoe, NoaydeHHe IPOCThIX BEIIECTB, UX B3aUMOJIEH-
CTBHE C HEMETAJUIaMH, BOJOM, KACIOTaMHU U 1ienoyaMu. Heramenas u ramenas usBectb. JKeCTKOCTh IpU-
POIIHBIX BOJI, METO/IBI YCTpaHEHUs >kecTKOCTH. [IprMenenne 6epuiius, MarHus U IeJI0YHO3EMENIbHBIX Me-
TAJUIOB U UX BAXXHEUIINX COEAUHEHHIN

Xumus p-anemenmos

Boznopoa. OcoGeHHOoCTH BOIOPO/Ia M €T0 MECTO B MEPUOANYECKOM crcTemMe. PacpocTpaHeHHOCTh Ha
3emiie U B KOCMUYECKOM IpoctpaHcTBe. M30Tonbl Bonopoaa. CTpoeHue, CBOMCTBA U MOJYyYEHHUE MPOCTOrO
BemiecTBa. CoequHEeHNsT BOAOPOAA - TUAPUABI, X Kiaccudukanus u coiicta. [Ipumenenune Bogopoaa u
TUAPUJIOB.

[ayorensr. O0mIas XxapaKTepUCTUKA IEeMEHTOB. DTOp, ero ocoboe MecTo cpeau ramoreHoB. CBOM-
cTBa ¢TOpa, MPUUNHBI €r0 BHICOKOW peakimoHHON criocobHocTH. Coenunenus ¢propa - GTopoBoaopo, mia-
BUKOBasl KHUCJIOTa, PTOpUIBI - UX cBOWcCTBa. [lomydyenue m mpuMeHeHne (ropa U €ro coequHEeHui. XIop,
OpoM, MOJI - DIIEKTPOHHOE CTPOCHHUE aTOMOB M CBOMCTBA 3j1eMeHTOB. Haxoxaenue B mpupone. CTpoeHue u
CBOMCTBA IIPOCTBIX BELIECTB, N3MEHEHUE OKHCIUTEIBHON U BOCCTAHOBUTEIBHOM CIIOCOOHOCTH, AUCIIPOIIOP-
[IMOHMPOBAHKE B BOJE M Iesovax. B3aumoielicTBUE raloreHoB ¢ BOAOPOIOM, CBOMCTBA Tra3000pa3HbIX ra-
JIOTEHOBOJOPO/I0B. ['alloreHoBOIOPOHbIE KUCIOThI, UX CHUJa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOM-
cTBa. ['ajoreHupl: 3aKOHOMEPHOCTH M3MEHEHMSI UX CBOMCTB IO IEpHOJaM, IPyIIaM U CEMEHCTBaM 3Jie-
MeHTOB. COEIMHEHUS B TTOJIOKUTEIBHBIX CTEIECHAX OKUCICHUS (OKCHIIbI, KUCIOTHl U COJH), U TEPMOIUHA-
MHUYECKAsl yCTOMYUBOCTh, OCHOBHO-KUCJIOTHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [loyuenue
U IpUMEHEHHUE XJiopa, OpoMa, oJ1a 1 X BaXKHEUIINX COETMHEHUH.

p-OnemenTsl VI rpynnel. Kucaopoa v XaabKOTeHbI.

OO0m1as xapakTepPUCTHKA SJIEMEHTOB. DJIEKTPOHHOE CTPOCHHUE aTOMOB, SJIEMEHTHI TUITUYECKHUE U TOJI-
HBIE JIEKTPOHHBIE AHAJIOTH. 3AKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopon. Crpoenne aroma u mosaekyssl O2. PacnpocTpaHeHHOCT, IPUPOJIHbIE COEAMHEHMUS], T10-
JTy4eHUe, OKUCIUTENbHAS aKTUBHOCTD, IPUMEHEeHHE Kucnopoaa. O30H: 00pa3oBaHUE U CTPOCHHE MOJIEKYJIIbI
¢ no3unuii Meroga BC, momyuenue, OKHCIUTENbHAs aKTUBHOCTH, mpumeHeHue. [Ipobiembr “O30HOBOTO
cios” B JKM3HEAEATEIBbHOCTH uenoBeka. [lepokcua Bogopoaa: CTpoOeHUE MOJIEKYJIbI, CBOMCTBA, MOJMy4YEeHHE,
npuMeHenue. [lepokcupl, HaanEepOKCHAbI, 030HUABL. [IprMeHeHue.

Cepa, cenen, temnyp, nojsonuil. Ilpuponnsie coequnenus. CocTaB U CTPOEHUE MPOCTHIX BELIECTB.
Annotponust cepbl. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE CBOMCTBA MPOCTHIX BEIIECTB, B3aMMOJCIHCTBHUE C
BOJIOM, KUCIIOTaMU U 1LIenoyaMu. B3auMopeiicTBue cepbl, celeHa U Tejulypa ¢ BOAOPOIOM, COMOCTABICHHE
CTPOEHHS U CBOMCTB XaJIbKOreHH10B. Cynb(Quabl METAIJIOB: KJIAaCCU(PUKALUS 110 OTHOUIEHUIO K KUCIOTaM U
BOJIE, THJIPOJIU3.

CoenuHeHus cepsl, celeHa U TeJulypa B MOJIOKUTEIbHBIX CTeneHsx okucieHus. Oxcun cepsl (IV):
MOJIyYEHUE, CTPOEHUE MOJIEKYJIbI, pACTBOPUMOCTh B BoJie. CepHucTas Kuciora u ee colu. OKHCIUTEIbHO-
BOCCTaHOBUTENbHBIE cBOMcTBa. ComocraBieHue cBoicTB coenuHeHuil cepol (IV), cenena (IV), monmonus
(IV). Oxkcun cepsi (IV), ero crpoenue B ra3000pa3HOM, KUAKOM U TBEPAOM COCTOSHUAX, OTyYeHUE, B3au-
MozelcTBre ¢ Bojoi. CepHasi KMCIIOTA: MOJIy4eHHE, BOJJOOTHUMAIOLINE U OKUCIIUTENbHBIE cBoWcTBa. Conun
cepHoOil kucnoTel. ComocTaBieHUe CBOMCTB coeluHEHul cepbl (+6), cenena (+6), Temnypa (+6). CoctaB u
HauboJsee XapaKkTepHbIE CBOMCTBA IMOJIUCEPHBIX KUCIOT (“‘oyieyM’), THOCEPHON KHMCIOTHI U THOCYJb(HaTOB,
HaJCepHOU, PTOp- U XIopCcynb(HoHOBOW KUCIOT. [IpruMeHeHue ceprl, celieHa, TeTypa U UX BaKHEHIINX CO-
€IMHECHUM.




pP-OAEMEHTHI MATOW TPYIIIHL.

DIEKTPOHHOE CTPOCHUE aTOMOB M 00111asi XapaKTePUCTHKA CBOWCTB.

A3o0t. Haxoxenue B npupojie, MoJydYeHne U CBOMCTBA MPOCTOr0 BellecTBa. TepMoaMHAMUKA U KHU-
HETHKa B3aUMOJEHUCTBUS a30Ta ¢ BoAOpoaoM. CTpoeHHe MOJIEKYIbl aMMHAaKa, €r0 CBOMCTBA B JKHMJIKOM, ra-
3000pa3HOM M PAaCTBOPEHHOM COCTOSIHMSIX. ['MIIpOKCHIT aMMOHHMSI M COJIM aMMOHUS. AMUHOKHUCIOTHL. Hut-
PHUIBL, aMUJIBI K UMUIBL. [ UIpa3uH U THAPOKCUIIAMUH: COCTaB U CTPOCHUE MOJIEKYJI, CBOMCTBA.

Oxkcufpl a30Ta: COCTaB U CTPOCHUE MOJIEKYJ, IOJyUYeHUE U CBOMCTBA. A30THCTasi KUCIOTA U €€ COJH
HUTPUTHI, UX MOJYYEHHE U CBOMCTBA, OKUCIUTEIbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.

A30OTHasi KUCJIOTA: MOJy4YeHHUEe, OKHCIUTENbHbIE CBOMCTBA, B3aUMOJACHCTBHE C METalllaMUd U HeMe-
tamtamu. “Tlapckas Boaka”. Hurpatsl, ux KaaccuUKaIus Mo IpoayKTaM TEPMOIH3a.

A30TUCTOBOJIOPO/IHASL KUCIIOTA U ee conn (a3uabl). [IpuMenenune a3ora u ero BaXXHEUIIUX COeUHE-
HUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenue B mpupone. [lonyuenue, amioTponHsie MOIU(UKALIUA U CBOMCTBA MPOCTOTO
BemiectBa. DocduH, ero moayueHue u cBorictsa, audochun, Gochuast Mmetamio. Oxkcuasl pocdopa: moiy-
YeHHe, COCTaB MOJIEKyJ, oTHolleHue K Bojae. docdopHoBatucras, docdopucras u GhocPopHble KUCIOTHI
(cocTaB U CTpOEHHE MOJIEKYJI, [TOJIyYE€HUE, TUCCOLMALUS, OKUCIUTEIBHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux conu. Coenunenue ¢ocdopa ¢ ranorenamu. [Ipumenenue (ochopa U ero BaKHEHIIMX COETUHEHUI.
docdopHbie yaoOpeHHs.

Mpibsik, cyppMa, BucMyT. Haxoxaenue B npupoze. [lomyuenue, cBoiicTBa MpocThIX BemiecTB. Bo-
TOPOAHBIE COSTMHEHHS, UX CPABHEHUE C BOJAOPOJAHBIMH COCTUHEHUAMH a30Ta M Gocopa. OKCHIBI, TUIPOK-
cUbl (KHCIOTHl M OCHOBAHUS) M COJIM MBILIbSKA, CYpbMbl M BUCMYTa B C.0. +3,+5. 3aKOHOMEPHOCTH H3Me-
HEHUSI UX OCHOBHO-KHUCJIOTHBIX U OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX CBOUCTB.

Coenunenus c¢ cepoil u rajmoreHamu. [IpuMeHeHne MBINIbAKA, CYpbMbl, BUCMyTa U UX BaKHEUIIUX
COCIMHECHU.

p-DJEMEHThI YETBEPTOMN IPYNIBI.

DNEKTPOHHOE CTPOEHHE aTOMOB, OOIIAsi XapaKTEPUCTUKA 3JIEMEHTOB, 3aKOHOMEPHOCTU HU3MEHEHMS
CBOMCTB.

VYraepon. Haxoxxaenue B mpupoe, alsioTponus IpoCTOro BemecTsa (ainmas, rpadur, kapouH, ¢yi-
JIepeH), uX cTpoeHue u cpoiicta. Kapounel meramioB. Okcup yriepona (1), monyuyenue, crpoeHue Moieky-
nel, cBoiicTBa. KapO6onwmisl MeramioB. Okcun yriepoaa (IV), momydenue, cTpoeHHe MOJIEKYJIbI, CBOMCTBA.
VYronpHas KUCIOTa U ee conu. [lnaHncToBo1opoaHast, IIMaHOBAasA, POJAHUCTOBOIOPOIHAS KUCIOTHI U UX CO-
mu. CoequHEHMS yriiepoja ¢ cepoi u rajoreHamu. [Ipumenenue yriaeposaa u ero BaXXHEHIIUX COEIUHEHUH.

Kpemunii. HaxoxaeHnue B npupoje, NOJy4eHHE U CBOMCTBA MPOCTOro BemiecTBa. OKCUA KpPEMHHS
(IV), ero amnorporHbie MOAM(PHUKALINY, B3aUMOIEHCTBUE C KUCIOTaMU U 1ieraoyamu. KpeMH1eBble KUCIOTHI,
cunukarenb. [IpocTeie cunmkatel, cTekna. CIoKHbIE MPUPOAHBIE CUIUKATHI, aTFOMOCUIUKATHL. [[eomuThI.
CoenuHeHus KpeMHHUS C BOJIOPOJOM (CUIIaHbl), ¢ METa/NIaMU (CHIIMIIUJIB), C YIJIEpoaoM (KapOopyHn), ¢ Ta-
noreHami. [I[pumMeHeHe KPEeMHHUS U €r0 BaXKHEUIITNX COSTUHEHUI.

['epmanmuii, onoBo, ceuHel. HaxoxneHue B mpupojie, NOJydyeHUE MPOCTHIX BELIECTB. AJIOTPOIHBIE
Moaudukanuu onoBa. BzaumoelcTBUE MPOCTHIX BEIIECTB C KUCIOTaMU | IienodyaMu. OKCHUIBI, THIPOKCH-
IIbl, UX COJIM: IOJIyYE€HUE, OCHOBHO-KHCIIOTHBIE CBOICTBA, THIPOJIN3, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
cBoiicTBa. CoeMHEHHs ¢ BOJOPOJIOM, rajoreHamu. [I[pumMeHeHne repManus, 0JI0Ba, CBUHIIA M MX Ba)KHE-
WX COEANHEHHUI.

p-DJIeMEeHTBI TPEThEW TPYIIIbI.

DNEKTPOHHOE CTPOCHHWE aTOMOB, OOIIas XapaKTEpPUCTUKA 3JIEMEHTOB, 3aKOHOMEPHOE H3MEHEHHE
CBOWCTB.

bop. [lonyuenue, cTpoeHre U CBOMCTBA IPOCTOIO BEUIECTBA. B3anmoielcTBre ¢ KUCIOTAMHU, LIEJI0-
YaMH ¥ aKTUBHBIMU MeTaimiamMu. CoeIMHEeHUs ¢ BOJIOpoAoM (OopaHbl): UX MONydeHHe U cBoWcTBa. bopuabl.
Oxkcuna 6opa, 6opHbIe KUCTOTHI, O0paThl. CoenuHeHns 0opa ¢ rajJioreHamu, cepoi, a3otoMm. bopoopranuye-
ckue coequHenus. [IpumeHenne 6opa 1 ero BaKHEHIIINX COSIMHEHHIA.

AmomuHuii. PacipocTpaHeHHOCTh B TIPHUPOE, MOJydYeHUE, CBOWMCTBA. B3amMmopeicTBue ¢ BOIOM,
KucnoTaMd U menodamu. OKCUA U TUIAPOKCU] ATIOMHHHS, alFOMUHATBI, CONU amoMuHus. [Ipumenenue
ATIOMUHUS U €r0 BAKHEHIIINX COCTMHEHUM.

[Nannmii, naaui, Tamuid. HaxoxkaeHue B mpupoje, MOJy4eHUEe U CBOMCTBA MpOCThIX BemecTB. Co-
€IMHEHHU B €.0. +3: OKkcuipl, ruApoKcubl, conu. CoeMHEeHNs OAHOBaJIEHTHOrO Taius. [Ipumenenue ran-
TUSl, MHIIUS U UX BXXHEHUIIINX COSTMHEHUN.

Xumusn d - memannos




O6mmas xapakrepuctrka d-anemMeHToB. [lookeHne B NEpHOIUIECKON CUCTEME, SJIEKTPOHHOE CTPOe-
HUE aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB: paJilyC aTOMOB, SHEPIrUi MOHU3ALUU, CTETIEHEH OKHC-
JICHUS, UX COIIOCTABJICHUE CO CBOMCTBAMU P-2JIEMEHTOB. [IpupoaHble COeqUHEHMs, KIIACCUYECKUE U COBpE-
MEHHBIE CIIOCO0BI uX 00paboTku. CrocoObl ux paduHupoBaHU. PUIUKO-XMMUYECKHE CBOMCTBA MPOCTHIX
BELICCTB: OTHOIICHNE K HEMETAJUIAM, BOZE, KUCJIOTaM M I1Ie€JI04YaM, TI0JI0KEHUE B PSAY HAIIPSHKEHUH, TEMIIe-
parypsl 1iasienus, TBEpaocTh. Kinaccudukanus meramioB. O0mue 3aKOHOMEPHOCTH U3MEHEHUSI OCHOBHO-
KHUCJIOTHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHUN d-3JIEMEHTOB.

[Moarpynna ckanaus. Oco0oe MONOKEHNWE CKaHAMA M ero aHajuoroB cpeau d-amemeHtoB. Penkose-
MelbHbIE 21eMeHThl. Haxoxxaenue B npupoze, nony4eHne, CBOMCTBA IPOCTHIX BeniecTB. CBONCTBA OKCUIOB
u ruipokcu1oB. CoctaB U cBoicTBa coiiel. [I[puMenenue MeTasuios.

IToarpynna Tutana. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOJKHBIE CTEIIEHN OKucieHus. Haxox-
JICHHE B MPHUPOJIE U IMOMyYeHHE TUTaHa, HUPKOHUS, TadHus. [lonepeynoe ceueHne TEIUIOBBIX HEHTPOHOB.
ITpobnema pasnenenus LMpKoHUs U radHus, crnocoOsl e€ pemeHus. CBOMCTBA MPOCTHIX BELIECTB, MOJIOXKE-
HUE B pSAY HapsDKEHHsI, MUPO(OPHOCTH, B3aUMOJICHCTBHE ¢ KUCIOTaMU U 1mienodamMu. CoeTuHeHns: OKCHU-
b1, TUAPOKCU/IBI, COJIU, TAJIOT€HU/IbI, KapOuIbl, KOMIUIEKCHBIE COEIMHEHUS, UX CBOICTBA.

[Toarpynna BaHaaus. DJIEKTPOHHOE CTPOEHUE aTOMOB, U UX BO3MOXHBIE CTEIIEHH OKUCJIEHUS U KO-
OpAMHaLMOHHbIE Yyncna. HaxoxxaeHne B mpupoje U nosydeHue BaHausl, HuoOus u tantana. CBoiicTBa npo-
CTBIX BELLECTB, ITOJIOKEHUE B PsIly HANPSIKEHUS, OTHOLUIEHHE K KHCIOpOay, LiesnodyaM U kucioram. Coenu-
HEeHMsI: (OKCHUbI, TUAPOKCUIIBI, COJH, KapOH/ibl, KOMIUIEKCHBIE COEIMHEHUS), 3aKOHOMEPHOCTH M3MEHEHUS
UX CBOMCTB MO MOJTPYIIIIE ¥ C YBEIMYCHUEM CTETICHH OKUCIIeHHsI aTroMa d-anemeHTa. [Ipumenenne Banaaus,
HMOOHS, TAHTAJIA.

[Toarpynna xpoMa. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOXKHBIE CTEIIEHU OKHUCIEHHUS U KOOp-
JMHALMOHHBIE YUCa B coeAuHeHusaX. Haxoxenue B mpupojie u MnojiyueHue Xpoma, MojaubieHa, Boiab(pa-
Ma. CoennHeHus: (OKCH/IbI, TUAPOKCUBI, COJIM), 3aKOHOMEPHOCTH U3MEHEHHUS UX CBOMCTB IO MOATPYIIE U C
YBEJIIMUEHUEM CTEIIEHU OKHUCIIEHHs aToMa. XpOMaThl U JUXPOMATHI, UX B3aUMHBIE IIEPEXObl, OKUCINTENb-
HbIe cBoMcTBa. KommekcHble coequnenus. [lpumenenne xpoma, MoinuOaeHa, BOIb(GpaMa U X BaKHEHIINX
COETUHEHUH.

[Toarpynna maprasia. 3J1€KTPOHHOE CTPOCHHUE aTOMOB, U MX BO3MOYHBIE CTEIIEHU OKUCIIEHUS U KO-
OpAMHALIMOHHBIE YKCIa B coelnHeHusAX. Haxoxnenue B npupoJe U Noiny4eHue Mapraiua, TEXHEeus, peHus.
CaoiicTBa npocThIX BeuecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA coeauHeHUd. Kuciaorel map-
raHua ¥ peHusi, U ux conu. OKUCIUTENIbHBIE CBOMCTBAa epMaHraHaToB. KapOoHMIIbI, XUMUYECKasi CBA3b B
kapOoHunax ¢ nosuuuu metona BC. [Ipumenenne mapraiia U peHusl 1 UX Ba)KHEHIINX COETUHEHUI.

CeMelicTBO XKele3a. JNEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOXKHBIE CTENIEHU OKUCIIEHHS U KOOp-
JVHAIIMOHHBIE YHclia B coennHeHusax. Haxoxnenue B npupojae. JJoMeHHbIN U BHEAOMEHHBINH CIIOCOOBI MO-
nydeHus sxenesa. [Iupo- u ruppoMeTasuryprudyeckuii crnocoObl moiaydeHus kobanbTa W Hukens. CBoiicTBa
IIPOCTHIX BEIIECTB: MOJIOKEHUE B PSAAY HANPSLKEHUM, B3aMMOJICHCTBUE ¢ HEMeTAJIaMu, Kuciaoramu. Koppo-
3ud kene3a 1 0opr6a ¢ Heil. OKCUABI M THAPOKCHIBI, 3aKOHOMEPHOCTH U3MEHEHUS MX CBOWCTB B CEMENCTBE.
Conu, UX OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U ruaponu3. KommuiekcHble coennHenus. GeppuThl
u pepparel. KapOonussl. [IpiMeHeHe METaIoB ¥ UX BaKHEHIIUX COCMHEHU.

[InaTvHOBBIE METaIbl. DJIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHU OKHCIIEHHS U KOOPJIMHAIMOHHBIE
yuciia B coequHenusax. Haxoxaenue B npupoze u nonydenue. CBolcTBa MpocThIX BemiecTs. CocTa U CBOM-
CTBa HEKOTOPBIX Haubosiee U3yyeHHBIX coequHEeHHH. [IpuMeHeHunil IaTHHOBBIX METAIJIOB M X COEAMHE-
HUMH.

[oarpynna Meau. DIEKTPOHHOE CTPOCHHUE aTOMOB, CTETICHH OKUCJICHUSI U KOOPAUHAIMOHHBIC YHCIIa
B coequHeHuaX. Haxoxaenue B npupone u noiayudenue. CBOMCTBA MPOCTHIX BenlecTB. OKCUIBI, THAPOKCHIBI
Y COJIM MU, UX YCTOWYUBOCTh U OKUCITUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKCHUI, TUIPOKCU U COJTH
cepebpa. CBeTOUYBCTBUTEIHHOCTh TaIOTEHUIOB, UX PACTBOPHUMOCTH B BOJIE U KOMIUIEKCOOOPA3YIOUIUX pe-
aktuBax. CoeqMHEHUH 30JI0Ta: OKCHJIBI, THAPOKCHIBI U KOMILJIEKCHBIE coeuHeHus. [Ipumenenue menu, ce-
pebpa, 30710Ta U UX BOKHEHIIIUX COSTMHEHUN.

[Moarpynna muaka. Ocoboe Mo0KeHNE IMHKA M €T0 aHaJloToB cpean d-anmemenToB. Haxoxmenue B
npupoje u noinyderue. CpoiicTBa mpocThiX BemecTB. CoeAMHEHUs LIMHKA U KaJIMUSI: OKCUJIbI, TUIPOKCHU/IBI,
conu. CoequHEeHNI PTYTH, UX CBOMCTBA. [I[puMeHeHne METaIOB U UX COCTMHEHUN.




4.3 JlabopaTtopHbie padoThI
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CEpHOI KUCIIOTON
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9 8 Koppo3us Metaiios 2

10 9 CBolicTBa S — 3JIEMEHTOB 8

11 9 CBolicTBa p — 2JIEMEHTOB 8

Wroro: 34

5 Y4yeOHO-MeTOAMYECKOE 00ecTedyeHue TUCIUIIINHDI
5.1 OcHoBHas uTEpaTypa

1.  T'munaka, H. JI. O6mas xumus [Tekct] : yue6. mocooue mist By3o / H. JI. ['uuka; mox pex. A.
N. Epmaxkosa.- 30-e u3z., ucnp. - M. : Unarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : ui. -
[Ipun.: c. 699-703. - bubnuorp.: c. 704-705. - IIpenm. ykas.: c. 706-727. - ISBN 5-89602-017-1.

2. bonneipesa, O. V. XumMus [ DIeKTPOHHBIN pecypc] : 3a1auul ¥ yIpaKHEHUs: yueOHoe mocodue
JUISL CTYZI€HTOB, 00yYaroIIMXCcsl [0 IporpaMMaM BbICIIEr0 0Opa30BaHMsI 10 HEXUMUYECKUM HaIpaBJIECHUSAM
6akanaBpuata / O. U. bonasipesa, O. I1. Kymmnapesa, I1. A. TlonomapeBa; M-Bo 00pa3oBaHMs U HayKu
Poc. ®enepaunn, @enep. roc. 6r0aKeT. 00pa3oBar. yupexaeHue Beicil. oOpa3oBanus "OpeHOypr. roc. yH-
T". - DnexkTpoH. TekcToBble AaH. (1 daitn: 2.35 M6). - Openbypr : OI'Y, 2016. - 140 c. - 3aria. ¢ TUT. 3Kpa-
Ha. - Adobe Acrobat Reader 6.0. - Pexum JOCTYTIA:
http://artlib.osu.ru/web/books/metod_all/32101 20161114.pdf - ISBN 978-5-7410-1583-4.

3.  CubwupueBa, 1. A. Heopranuueckass xumus : yueOHoe mocooue / M. A. Cubupuena, A. B.
HNmenko. — Jonenk : JlonHYOT umenn Tyran-bapanosckoro, 2025. — 260 c. — Tekcr : 35IeKTpOH-
HbIi1 // Jlansb : anexTpoHHo-6nbanoTeuHas cuctema. — URL: https://e.lanbook.com/book/481874 (nata 00-
pamenus: 20.04.2026). — Pexxum nocTyna: 1Jig aBTOpU3. MOJIb30BATENEH.

5.2 lonoinuTebHAS JIMTEPATypa

1. I'muuaka H.JI. 3agaun n ynpaxkaenus no oouieit xumuu. — JI.: Marerpan-Ilpece, 2005, - 240c.

2. Xumus [OneKkTpoHHBIH pecypc] : Mmeroanyeckue ykazanusi: coct. O. I1. Kymmnapesa; - OpenOypr
: 0OI'Y, 2022. - 53 c. - Pesxxum nmoctyma: http://artlib.osu.ru/web/books/metod all/174351 20220705.pdf

5.3 llepuoanyeckue U31aHUA

1. XKypHan HeopraHu4eckoi XUMuH : xypHail. — M.: APCMU.
2. Xumus n xu3Hb — X XI Bek: xxypHan. — M.: ArenrcrBo "Pocnevars".
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5.4 UnTepHeT-pecypchl

1. http://www.biblioclub.ru - caiit ObC «YHuBepcuterckas 6ubiamnoreka onliney;
2. http://e.lanbook.com/ - caiit DbC ««Jlaub»»;
3. http://rucont.ru/ - caiit 36C «PYKOHT»;

4. Baza JTAHHBIX TEPMOJIUHAMHYCCKUX BEJIMYMH «HBTanTepMOX:
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
5. Basa JTAHHBIX OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX MMOTEHIIAAJIOB:

http://www.chem.msu.su/rus/handbook/redox/welcome.html

6. CocTaBlicHHE U YpaBHUBAaHHE XUMHUUYECKHUX peakiuid: http://www.webqc.org...s-070603-1.html

7. http://www.chem.msu.su/rus/elibrary/welcome.html. DnexTponnas O6ubnmoreka y4yeOHBIX MaTe-
pHAJIOB 10 XHUMHH.

5.5 IlporpammHoe obOecnedeHue, npodeccHoHaJbHbIe 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH()OPMAIIMOHHBIX TEXHOJIOT Uil

1. Onepanmonnas cucrema PEJ OC.

2. INaker oducHbix npunoxenuit «MoitOduc ObpazoBanue»

3. It pabotsl ¢ pecypcamu MHTEpHET - BeO-Opay3ep Anaekc https://vandex.ru/..

4. TAPAHT Ilnardopma F1 [DnexTpoHHBIN pecypc]|: cripaBOYHO-TIpaBoBas cucreMa. / PaszpaboTumk
OOO HIIIT «I’APAHT-Cepsuc», 119992, Mocksa, BopooseBsl ropsl, MI'Y, [1990-2026]. — Pexxum gocty-
na B cetu OI'Y http://garant.net.osu.ru

5. ABTOMaTH3MpOBaHHAs MHTEpaKTUBHas cuctema cereBoro TectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbcTBO O TIOCYIapCTBEHHOM perucrpaunuu nporpammsl st OBM
Ne2011610456, npaBooOnanarens — OpeHOYyprckuil roCyJapCTBEHHBIN YHHBEPCUTET), PEXHUM JOCTyma -
http://aist.osu.ru.

6 MaTepI/IaJIbHO-TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIMHBI

VYueOHbIe ayaUTOpUU JUIsl TPOBEICHUS 3aHATHUN JICKIIMOHHOTO THUIA, CEMHHAPCKOTO THIIA, IS
MPOBEACHUS TPYINIOBBIX U HMHAMBUAYAJbHBIX KOHCYJbTAlMW, TEKYLIEro KOHTPOJSI M MPOMEKYTOUYHOMN
aTTecTaluu.

AyauTopuH OCHAIICHBI KOMIUJIEKTAMU YYeHUYEeCKOW MeOe, TEXHUYECKUMU CPeICTBaMU O00yUYeHUS,
CITy>KalllUMU JJIsl IpeJICTaBIeHNs yueOHOU nHpopMaluu O0JIbIION ayJUTOPHH.

Jns npoBeneHus 1a00paTOPHBIX 3aHATHI HCIONB3YIOTCS CHEIHATU3UPOBAHHBIE JabopaTopun Ka-
denppl XUMHUH, OCHAIllEHHbIE HEOOXOAMMBIM JIaOOpPAaTOPHBIM 000pYI0BaHUEM (J1aODOpaTOPHBIE CTOJIBI, BbI-
TsOKHBIE KaQbl, MIKa(bl CYMIMIBHBIE, BECHl aHATUTUYECKHE, OaHU TabopaTopHbIE, TUCTHIUIATOP); XUMHUYe-
CKOM MOCYZ0M U TpeaMeTaMu JIabopaTopHOro oouxosa ( CIUPTOBKH, TUTEIbHBIE IIUIIIBI, aCOECTOBBIE CET-
KW, IITaTUBBI, MPEMETHBIE CTEKIIA, TPOOUPKH, MUTIETKH, MPOOKH, CTEKIIIHHBIE MaJ0YKU, TPOOHPKOAEepKa-
TEJH, IIMATeNH, CKaJIbIEIN, SKCUKATOPhI, OIOKCHI, SJIEKTPUUECKHUE TUIMTKH, XUMUYECKUE BOPOHKH, THTJIH,
XUMUYECKUE CTaKaHbl ¢ HOCUKOM €MKOCThIO 200-300 mMa u 100 mu, mepasbie muumHapsl Ha 10 M1, 50 u 100
MJI, CTYTIKU C TIECTHKaMH, Or0peTkH Ha 25 mui, nunetku Mopa Ha 5, 10, 20 u 100 mu1, rpagyupoBaHHbBIE MEp-
Hble nuneTku Ha 1, 2, 5 u 10 mi, mepHbie konobl Ha 100, 250 u 1000 M1 ¢ mpoOkamMu, KOHUYECKHE KOJIOBI Ha
100 1 250 M1, KaneabHUILIBL, TPYIIN); XUMHUYECKUMHU PEaKTHBAMHU.

[Tomerenue 11t caMOCTOATENEHON PabOThl O0OYYArOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM,
noakiIoueHHo K cetu "UHTepHeTr", M oOecrmeueHHWEM JOCTyMa B JJIEKTPOHHYIO HWH(POPMAIMOHHO-
oOpazoBarenbHyto cpeay OI'Y.
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