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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

IMeanb ocBOCHUS AUCHUILIMHBI:

- o0ecre4yuTh MOJTHOE YCBOCHHE TEOPETUYECKUX OCHOB OOIIEH U HEOPraHUYECKON XMUMHH, XUMUU
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;

- IpHOOpECTH HaBBIKK pabOThl B XMMHUYECKOM JabopaTtopuu, IpaBuiia OOpalIeHUs] ¢ XMMHUYECKUMHU
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

[ToctpexBusutel nucuumnunbl: b1./[.5.18 Opeanuueckas xumus, b1.J{.5.19 Xumuueckue ochoguvl
ouonocuyeckux npoyeccos, b1.J71.b.20 Ananumuueckas xumus, b1./[.5.21 Canumapus u eueuena numanus

3 TpeGoBanus k pe3yjabTaTaM 00yUeHUsl MO JUCIUIINHE

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

[Inanupyemsle pe3ynabTaThl
00y4eHuUs M0 TUCIUIUINHE,
Koxn u HaumeHoBaHue Koxn u HanMeHoBaHME HHAMKATOpA
(bopMUpYyEMbIX KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU XapAKTCPHIYIOTIE STarbt
(dbopMupoBaHUS
KOMIIETCHIIUI
OIIK-1 CnocobeH n3zyyarsb, OIIK-1-B-1 IlpumeHsieT OCHOBHbIE METO/IbI | 3HATB: TEOPETUUYECKUE
aHAJM3UPOBATh, UCIIOJIBb30BaTh |HW3YUEHUS, aHAIN3a OMOJIOTHYECKUX 0OBEKTOB | OCHOBBI HEOPTaHUYECKOM
Ouoornueckre 0ObEKThI U OCHOBBIBASICh Ha 3aKOHAX U XUMUU; TOHUMATh
IIPOLIECCHI, OCHOBBIBASICh HA 3aKOHOMEPHOCTSIX MaTEMaTHYECKUX, IIPUHLIMIIBI CTPOCHHUS
3aKOHAX M 3aKOHOMEPHOCTSAX  |(DU3MUECKUX, XUMUYECKUX U OMOJIOTMYECKUX |BELIecTBa U MPOTEKAHUS
MaTeMaTHYECKUX, (PU3NYECKUX, | HAYK XUMHUYECKUX TPOLIECCOB.
XUMHYECKHUX 1 OMOJIOTUYECKUX YMeTh: NpUMEHSAThH
HayK M X B3aHMOCBS3SX XUMHYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH, U
CIIPABOYHBIE JAHHBIE JUIS
aHayin3a OMOJIOTUYECKUX
00BEKTOB U MPOLIECCOB.




Kox n HaumenoBauue
bopMHUpPYyEMBIX KOMITETCHITHI

KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ybTaThl

00y4eHUs 10 AUCIUTUINHE,

XapaKTEPHU3YIOIIKE ITAIbI
dhopmMupoBaHHS
KOMIICTCHITUIN

BiiajieTb: METOIUKAMU H
METOAaMU, OCHOBAHHbIMHU
Ha XMMUYECKUX 3aKOHAX U
3aKOHOMEPHOCTSIX JIJISt
H3yYeHUs] OHOJOTHUECKUX
O0OBEKTOB....

OIIK-7 CriocobeH nmpoBOIUTh
IKCIIEPUMEHTAILHBIC
HCCIICIOBAHUS U UCIIBITAHUS T10
3aJJaHHON METOJNKE,
HaOIIOJICHUS U U3MEPEHUS,
o0pabaTeIBaTh U
WHTEPIPETUPOBATH
IKCIIEPUMEHTAIILHBIC JTaHHbIE,
MIPUMEHSISI MaTeMaTHYECKUe,
busnveckue, GU3NKO-
XUMHYECKHE, XUMHYECCKHE,
OnoJIoruyuecKue,
MHUKPOOHOJIOTHYECKHUE METO IbI

OIIK-7-B-1 [Ipumensier MmaTeMaTU4eCKHUE,
¢dusnueckue, pU3NKO-XUMUYECKHE,
XUMHUYECKHE, OMOJIOTHYECKHE,
MUKpPOOHOJIOTHYECKUE METO/IBI ITPU
MIPOBEJICHUH SKCIIEPUMEHTAIbHBIX
UCCIIE0BAHUI

OIIK-7-B-2 Bnageer MeTonukaMu
IIPOBEJICHUS HCCIIe0BaHNM, HAOIIOACHUS U
U3MEpEeHl OMOIOTUYECKUX 0OBEKTOB,
00pabOTKH MOJyUYEHHBIX
HKCIIEPUMEHTAJIbHBIX TaHHBIX, TPUMEHSS
MaTemMaTuyeckue, puznyeckue, pUu3nKo-
XUMHUYECKHEe, XUMUYECKUE, OMOIOTUYECKUE
METO/IbI

3HaTh: 6a30BBIC
XUMHYECKHUE METOBI,
MIpUMEHSIEMbIC B
OHMOTEXHOJIOTUU;

YMeTh: . NPOBOJIUTH
IKCIIEPUMEHTAIbHBIC
HCCIICIOBAHUS 110 3aJaHHOM
METOJIMKE B 00JIaCTH
OMOTCXHOJIOTUH,
00pabaThIBaTh U
WHTEPIPETUPOBATH
MOJTy9YCHHBIC TaHHBIC.
Biaanerb: MeToaukamMu
MPOBEJICHUS UCCIIEOBaHMUI,
HaOIIOJICHUS U U3MEPCHUM
OMOJOTrHYECKUX 00BEKTOB,
00paboTKH MOTYyUEHHBIX
AKCIIEPUMEHTAITLHBIX
JTAHHBIX, IPUMCHSIS
XUMUYCCKHE METOJIBI.

4 CTpyKTYpa U colepKaHHue TUCHUIINHBI

4.1 CTpyKTypa THCHUIJIMHBI

OO6mmas TpyA0eMKOCTh AUCHHUTUINHBI COCTaBIsAET 3 3aueTHbIe enuHuIlbl (108 akazeMuyecKkux 4acoB).

TpynoeMKOCTb,
Bun pabotsr aKaJIeMUYECKHX YaCOB
1 cemectp BCETO
Oo0uias Tpy10€MKOCTh 108 108
KonrakTHas padora: 53,25 53,25
Jlexuuu (JI) 18 18
Jlabopartopusie pabots (JIP) 34 34
Koncynpranuu 1 1
[IpoMexyTouHas aTTecTanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 54,75 54,75
- camono02omoska (npopabomka u no8mopeHue 1eKYuoHH020 Mamepuania u
Mamepuana y4eOHUK08 u y4eOHbIX nocooull;
- N10020MOBKA K 1a00pAMOPHLIM 3AHAMUAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOTIO U IK3AMEHY.
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3K3aMeH
3a4er)




Paznensl nucnunivbel, n3ydaembie B 1 cemectpe

KonnuecTBo yacoB
Ne HaumenoBanue pazzaenos ayAuTopras BHEay/I.
paznena BCETO abota
T 113 | Jip paborta
1 OCHOBHbBIE OHSTHS U 3aKOHBI XUMHUH 10 2 - 4 4
2 CTpoeHue aToMa U MePpUOJUYECKUN 3aKOH 7 1 - - 6
3 XMMHUYECKAs CBSI3b, CTPOEHUE U CBOMCTBA MOJIEKYJI 7 1 - - 6
4 OCHOBBI XUMHYECKON TEPMOAMHAMUKHI 7 1 - - 6
5 XUMHYECKasi KHHETHKA U XUMHYECKOE PAaBHOBECHUE 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 XUMUS 3JIEMEHTOB 34 6 - 16 14
Nroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Ne 1 OcHOBHBIC IOHATHS ¥ 3aKOHBI XHMHHU

MecTo XMMUHM B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbIE HAlpPaBICHUS PAa3BUTHS XMMHUYECKOM
HaykH. Xumuueckass Gopma IBrkeHUus Marepud. OCHOBHbIE XUMHUYECKHE TOHATHS: aTOM, MOJIEKyJia, Ipo-
CTO€ BEIIECTBO, XUMUYECKOE COCAMHEHUE. XUMUYECKUN dJ1eMeHT. AToOMHas Macca. MoileKyiisipHas macca.
Mouib, MOJIsIpHAs Macca, MOJISIpHAsl KOHLEHTpaLUs BEIECTBA.

OcCHOBHbBIE 3aKOHBI aTOMHO-MOJIEKYJIIPHOI'O Y4€HHS. 3aKOHbI: COXPAHEHHUs, KPaTHBIX OTHOILEHUH,
IIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOLICHUH. 3aKOH ABOrajpo. DKBUBAJIEHT U 3aKOH 3KBUBaJIeHTOB. [lo-
HATHE O XMMHMUYECKOH cucteme U criocobax e€ onucanus. da3a, KOMIOHEHT. | 'OMOreHHbIE U FE€TEPOTreHHbIE
cucreMbl. OyHKIIMU COCTOSHHUS U IApaMETPbl COCTOSHUS CUCTEMBI. ['a30Bble cucTeMBI. ['a30Bble 3aKOHBI.
Wneanbnsiii ra3. Ypasuenne MenneneeBa — Knaneiipona. [lapuuanbHoe naBieHue raza B CMECH, OTHOCH-
TeJbHAas INIOTHOCTh ra30B. JKUAKUE CHCTEMBI.

Ne 2 CTtpoeHue aToMa ¥ NePHOANYECKH I 3aKOH

DKclepUMeHTalbHbIE OCHOBBI COBPEMEHHOM TEOpUHU CTPOEHUS aToMa. SIApo U 3neKTpoHHas 000J10Y-
ka. JlyanusMm B MOBEIEHUH MUKPOYACTHLL. BOIHOBas MpUpOJa 3JI€MEHTAPHBIX YaCTHULl. Y paBHEHHE 1€ bpoii-
751, IPUHIMN HeompeneneHHocTH ['elizen6epra. Atom Bojopona. KBaHToBOMexaHMUecKash MOJENIb aToMa.
OnnoosnexktponHbIii atoM. BonHoBoe ypaBuenue lpeaunrepa. KBantoBeie uncia. CMBICT KBAHTOBBIX YH-
cell. ATOMHbIE OpOUTaIN. DHEPreTHUeCKUEe YPOBHH 3JEKTPOHA B OJIHOIIEKTPOHHOM aToMe. MHOrosjiek-
TpoHHbIN atoM. [Tpunuun [Taynu u eMkocTh 31eKTpoHHBIX 00o0siouek. [IpaBuno XyHaa 1 mopsaoK 3amoiiHe-
HUS aTOMHBIX opOuTtaineil. [Ipunuun Haumenseit snepruu. [Ipasuno Kneukosckoro. CTpoeHue 351eKTpoH-
HBIX 000J104YeK 371eMeHTOB. [lepnoanyHOCTh CTpOEHMSI ANEKTPOHHBIX 000siouek. [loTeHnnansl HOHU3auu U
CPOACTBO K JIEKTPOHY aTOMOB, paJNyChl aTOMOB U NOHOB B 3aBUCHUMOCTH OT ITOJIOXKEHHMSI DJIEMEHTA B IIEPH-
OJINYECKON cucTemMe. DIEeKTPOOTPULIATEIbHOCTh aTOMOB XUMUYECKUX JIEMEHTOB.

Cymnocts Ilepuonnyeckoro 3akoHa. CoBpeMenHas uHrepnperanus [lepmoandeckoro 3akoHa. Tu-
MUYEeCKUE AIeMEHThl. V3MeHeHne BakHEHIINX CBOWCTB 3JIEMEHTOB IO IpylaM U MepuojaM Mepuoanye-
ckoii cucteMsl. O0meHayuHoe u gpuiocodcekoe 3HaueHue [lepuoanyeckoro 3akona JI. . Menneneesa.

Ne 3 Xumuueckasi CBsi3b, CTPOEHHE H CBOHCTBA MOJIEKY.I

BsaumopeiictBue aromoB. [Ipnunnasl 00pazoBaHus XumMuyeckoil csizu. [Ipuposa xumudeckoi cBA3H.
Monekyna Bomopoaa U Meroasl ee onucaHus. Meron BaneHTHBIX cBszell (BC). IlepekpbiBaHue aTOMHBIX
opbutaneii, 6- U T-CBSI3U, MOPSAOK (KPAaTHOCTh) CBSI3U. XapaKTEPUCTHUKU XMUMHUYECKON CBSI3M — HHEPrus,
mnuHa, noisipHoctb. Meron BC u rubpuansanus opoburaneid. BanentHoe coctosinue aroma. KoBaneHTHas
CBA3b B MHOTOAaTOMHBIX MOJIEKyJax. JJOHOpHO-akenTopHoe B3auMoaelicTBue. HarpaBineHHOCTs M HAaChIIIa-
€MOCTb XMMUYECKON KOBaJIEHTHON CBsI3M. OCHOBHBIE MOJIOKEHHSI METOAA MOJIEKYJISpHBIX opoutaneir (MO)
B npubmmkennn JIKAO.



MexmMoreKyisipHble B3aumMoiecTBus. BogopoaHas cBsi3b ee npupoga W dHeprusd. BiusiHue BoJO-
pOAHBIX CBsi3eil Ha cBoiicTBa BemecTB. Cuibl Ban-nep-Baanbca. OpueHTanimioHHOE, HHAYKIIMOHHOE U JTUC-
MEPCUOHHOE MEKMOJIEKYJIIPHOE B3aUMOJECHUCTBUA. POJIb MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUN MPHU MPOSB-
TIeHUH (PU3UKO-XUMHUYECKUX CBOMCTB BEIIECTB, SBJICHHUI caMOCOOPKH OMOIIOTUYECKUX MOJIEKYI.

Tunel xumuyeckoi cBszu, Metoapl BC u MO, rubpuausanus 3JeKTPOHHBIX O0JIAKOB, HAIpaBIICH-
HOCTh KOBAJICHTHOM CBsI3H, (hOpMa MOJICKYI.

Ne 4 OcHOBBI XUMHY€ECKOH TEPMOAMHAMUKHA

DHepreTUYeCcKrue XapaKTepUCTUKU XUMUYecKux peakiuil. [lepBoe Hauano tepmomumnamuku. [lpe-
BpallleHUs SHEPruu U paboThl B XUMUYECKUX mpoueccax. Tepmoxumus. [lonsarue 06 sHTanbnuu. DHAO- U
AK30TepMHUUECKHUE peakiuu. 3akoH ['ecca. CTaHAapTHOE COCTOSIHUE U CTaHAAPTHAS SHTAJNBINS 00pa30BaHU
BemlecTBa. Pacuersl TemnoBbix 3P dexToB peakiuii. Bropoe Hauano tepmoauHamuku. [lonsarue sHTponuu.
OrneHka 3HaKa W3MEHEHUsS DHTPONHMH B XMMHYECKHUX peakuusx. JHeprus ['ubbOca. YMeHbIIEHUE dHEPTUu
'nb6ca kak TepMOAMHAMUYECKUN KPUTEPUN BO3MOKHOCTH CAMOIIPOM3BOJIBHOTO MPOTEKaHUsS Mpoliecca B
3aKpBITHIX cucTeMax. CTaHaapTHOE U3MEeHEeHHe dHepruu [ mo0ca B peaknuu. 3aBUCUMOCTh U3MEHEHUS SHEP-
run ['ub6ca oT Temmneparypsbl, JaBlI€HUS U KOHLUEHTPALUU pearupyromux BemecTB. Poib sHTaNbNUHHOTO U
SHTPONUIHOTO ()aKTOPOB B OMPECIICHUU HAPABICHHUSI IPOIIeCCa.

Ne 5 Xumuuyeckass KHHETHKA M XMMHYECKOe PAaBHOBeCHE

CKopoCTb XUMUYECKOU peakuu U (aKTOpPbI €€ ONpeAesIonie. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
KOHIICHTpanuu peareHToB. Knnernueckoe ypaBHenue peakiun. [lopsnok peakuuu, [Ipasuno Bant-I'odda.
KoHcTanTa ckopocTH peakiuu 1 ee 3aBUCUMOCTb OT TEMIEPATYPbl. DHEPIUs aKTUBALMHU. Y paBHEHUE Appe-
HUyca. DHepreTuyeckas auarpamma peakiuu. [lonarue o Mmexanuszme peakiuu. MoJeKyIsIpHOCTb peaKIuu.
Karanu3 u xatanuzaropsl. UTHTUOUTOPBI 1 KHTHOMPOBAHHE.

Xumudeckoe paBHoBecue. OOpaTuMbIe U HEOOpAaTUMbIE XUMUYeCcKHe peakiini. COCTOsSTHUE paBHOBE-
CHS ¥ IPUHITUI MUKPOCKOTTMYECKON 00paTUMOCTH peakiuu. Kunetnueckuit 1 TepMOIMHAMUYECKHH MOAX0-
JIbI K OTIMCAHUIO XUMUYECKOT0 paBHOBecHs. KOHCTaHTa XMMHYECKOTO PABHOBECHS U Pa3InIHbIC CIIOCOOKI ¢
BbIpakeHUs. CBsA3b KOHCTAHTBHI XMMHUECKOT'O PABHOBECHS CO CTaHAAPTHBIM M3MEHEeHHeM dHeprun ['udoca.
CwMmenieHre XMMUYECKOTro paBHOBecHs ITpu u3MeHeHuu ycioBuil. [Ipuniun Jle llarense.

Ne 6 PacTtBopbl

Peakumonnasi cucrema, xumuueckasi peakiusi. [lonstue pactBopa. O6mre cBOWCTBa pealbHBIX pac-
TBOpOB. Buasl pactBopoB. CriocoObl BBIpaKEHUS KOHIIEHTPAIlMM PACTBOPEHHOTO BEIIECTBA B PAcTBOpE.
ConpBaranus u e€ mexanusM. TermoBolr 3¢ ekt pacTBopeHus. PacTBopeHue ra3oB, KPUCTAIUIMYESCKHUX Be-
LIECTB, KUAKOCTEN B Bojie. HeHachlllieHHble, HACHIIIEHHBIE, IEPEChIIeHHbIE pacTBOPHL. [IponsBeaenue pac-
TBOPUMOCTH. DJIEKTPOIUTHI M HEIICKTPOIUTHI. DJIEKTPOJIUTHYECKAS] TUCCOIMAIUS KHUCIOT, OCHOBAaHUH,
CPEIHHUX, KUCIBIX U OCHOBHBIX COJIEW C TOYKH 3PEHMS TEOPUH DIEKTPOIUTUUECKONU qucconunanuu. Hampas-
JIEHUs peakiui MOHHOTO oOMeHa. Ciadble AIEKTPOJUTHI, KOHCTAHTA IUCCOIMAIMU. 3aKOH pa30aBIICHUs
OctBanpaa. CunbHbIe MEKTPOIUThL. CTeneHb Auccouranui. AKTUBHOCTh MOHOB U MOHHAs CHJIA. DJIEKTPO-
JUTUYECKast JUCCOLMAIIMS BOJIbI. Bogopoanbiii moka3arenb. KUCIOTHO-OCHOBHBIE HHAMKATOPHI U MEXaHU3M
ux aectBus. I'uaponus u Buabl ruaponnsa. CTeneHb 1 KOHCTAHTa THAPOIIN3a.

XapakTepucTuka KOOPJIUHAIIMOHHBIX COCIMHEHUM, X TMOJydeHue, kinaccudukamnus. KoMraekcooo-
pa3oBaTelb U JIUraHAbl. BHEIIHSS 1 BHYTpEHHSsT KOopauHaImoHHble chepsl. KoopaunaimonHnoe ncio, 3a-
BUCHMOCTh KOOPAMHALIMOHHOIO YUCJa OT 3apsjaa M pajuyca KoMIUlekcooOpas3oBarens. PaBHoBecus B pac-
TBOPaxX KOOPAMHAIIMOHHBIX coequHeHuid. OO0IIMe U CTyrneHyaTble KOHCTaHTHI ycToiunBocTH. HomeHkmaTypa
KOOPJMHAIIMOHHBIX COCMHEHUN. 3HAUCHUE U NMPUMEHEHUE PEaKIUi KOMIUIEKCOOOpa30BaHUs U KOOPAHHA-
[IMOHHBIX COEIMHEHUH B HAyKe, TEXHUKE U OMOJIOTHH.

Ne 7 OKHCIMTEIBHO-BOCCTAHOBUTEIbHbIE MTPOLECCHI

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU. THIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Metoasl nogdopa ko3dduirieHToB. OKUCIUTENN U BOCCTAHOBUTENH. DKBUBAJIEHTHI OKUCIUTENEH U BOCCTa-
HoBUTENEH. BnusiHue cpeapl M BHEIIHUX YCIOBUM Ha XapaKTEp OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEak-
LU,

Ne 8 OcHOBBI JICKTPOXMMHYECKHX NPOLIECCOB

MexaHu3M BO3HUKHOBEHUS AJIEKTPOTHOTO MOTEHIIMAA HA TPaHHIIE METalI - pacTBop. CTaHIapTHBIE
AJIEKTPOJIHbIE MOTEHIMAJbI, UX U3MEPEHUE C MOMOUILI0 BOJAOPOIHOIO 3JeKTpoaa. YpaBHeHue Hepuera. Psn
HamnpspDKeHUd MeTauioB. CTaHIApTHBIE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC MOTEHIIMAIBI, HAIPaBJICHUE
nporexkanus OBP.

["anbBaHMYECKHE JIEMEHTHI KaK MCTOYHUKH JICKTPUUECKOM DHEPTUU. DJIEKTPOJBIDKYIIAs CUia, €€
CBsI3b ¢ dHeprueit [ mb6o6ca. KoHneHTpalimoHHBIE AIEMEHThI. AKKYMYJISITOPBIL.



DJIEKTPOJIN3 pacTBOPOB M PaCIIaBOB BellecTB. HampsiokeHnue pasznoxkeHus U nepeHanpsbkenue. [lo-
PAIOK pa3psiIKK MOHOB Ha 3JIEKTpoAax. DJIEKTPOJIU3 C PACTBOPUMBIM aHOA0M. KonnuecTBeHHbIE 3aKOHO-
MEPHOCTH 3JIeKTpoiu3a (3akoHsl Papanes). [Ipumenenue snexkTponnsa.

Ne 9 Xumus 371eMeHTOB

Beeoenue ¢ neopzanuueckyro xumuio

PacnpocTpanenne XMMHYECKHX 3JIEMEHTOB B KOCMOCE M 3eMHOU Kope. PacripoctpaneHHble, peakue,
paccesiHHbIe, OJaropojHbIE, PaJlOaKTUBHbIE, UCKYCCTBEHHBIC 3JIeMeHTHI. [IpocThie BemiecTBa, mepuoany-
HOCTb B MU3MEHEHUU MX CBOWMCTB. B3aMMOJEWCTBHME MPOCTHIX BEIIECTB C KUCIOTAMH, LIEI0YAMHU U BOJIOU.
bunapusie coenquHeHus (OKCUABI, XaTbKOT€HUIbI, TUAPUIbI, HUTPUIBI), 3AKOHOMEPHOE U3MEHEHHE KHUCIIOT-
HO-OCHOBHBIX CBOWCTB OJHOTHUIIHBIX OMHApHBIX coeAuHEeHH. KHCIOTHO-OCHOBHBIE CBOMCTBa. Tpexaie-
MEHTHBIE€ COEIMHEHUS - THAPOKCUABI (KUCIOThI, OCHOBaHUA, aM(OJIUTHI, coiu). buonoruueckas poyib XuMu-
YECKUX HJIEMEHTOB.

Xumusn S — anemenmos

OO0mias xapakTepuCTUKa S-3JIEMEHTOB: AJIEKTPOHHOE CTPOEHUE aTOMOB, 3aKOHOMEPHOE M3MEHEHHE
CBOMCTB B NIOATpYyNIax.

DJIeMEHTHI epBo# rpynmnbl. Haxoxaenue B npupojie, mojayuyeHrue MPOCThIX BEIIECTB, UX OTHOILICHUE
K HEMeTaJulaM, Boje, kuciotaM. OKCUbl, NEPOKCHUIBI, TUAPOKCHUBI, conu. [loyuenue ruapokcuia HaTpust
Y KaJbLUMHUPOBAHHOM coAbl. [I[puMeHeHNE IEIOYHBIX METAIVIOB U UX BAXKHEUIINX COCIUHEHUN.

DJIeMEHTHI BTOpOo rpynnbl. HaxoxaeHue B mpupoe, NoaydeHue IpOCThIX BEIIECTB, UX B3aUMOJIEH-
CTBHE C HEMETAJUIaMH, BOJOM, KUCIOTaMH M 1ienodaMu. Heramenas u ramieHas u3BecTb. JKeCTKOCTh MpU-
POJIHBIX BOJI, METO/BI YCTPaHEHUs >KeCTKOCTH. [IprMeHeHne 6epuiius, MarHus U IeJI0YHO3EMENIbHBIX Me-
TAJJIOB U UX BOXKHEHUIINX COEAUHEHHI

Xumus p-anemenmos

Boznopoa. OcoGeHHOCTH BOIOpO/Ia ¥ €T0 MECTO B MEPUOANYECKON crcTemMe. PacpocTpaHeHHOCTh Ha
3emiie U B KOCMUYECKOM IpoctpaHcTBe. M30Tonbl Bonopoaa. CTpoeHue, CBOMCTBA U MOJYyYEHHUE MPOCTOrO
BemectBa. CoeIMHEHUsT BOJIOPOJA - TUIAPHIIBI, MX Kiaccudukamus U cBoicTBa. [IpuMeHeHrne BOgopoaa u
TUAPUJIOB.

[ayorensr. O0MIas XapaKTepUCTUKA IEeMEHTOB. DTOp, ero ocoboe MecTo cpeau ramoreHoB. CBOW-
cTBa TOpa, MPUUYNHBI €r0 BHICOKOU peakimoHHON criocobHocTH. Coennnenus ¢gropa - GTopoBoaopo, mia-
BHUKOBasi KUCJIOTa, GTOpUIBI - UX cBoiicTBa. [lomydyeHne u npuMeHeHue (ropa u ero coenuHeHui. Xiop,
OpoM, MOJI - DIIEKTPOHHOE CTPOCHHE aTOMOB M CBOMCTBA 3JeMeHTOB. Haxoxnenue B mpupojae. CTpoeHue u
CBOMCTBA MPOCTHIX BEIIECTB, N3MEHEHHE OKUCIUTEIHLHON U BOCCTAHOBUTEIIBHOW CIIOCOOHOCTH, JUCIPOIIOP-
[IMOHMPOBAHKE B BOJE M Iesovax. B3aumoielicTBUE raloreHoB ¢ BOAOPOIOM, CBOMCTBA Tra3000pa3HbIX Ta-
JIOT€HOBOZIOPOIOB. ['alOreHOBOIOPOIHBIE KUCIIOTHI, UX CHJIa M OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIE CBOM-
cTBa. ['ajoreHuapl: 3aKOHOMEPHOCTH M3MEHEHMSI UX CBOMCTB IO MEpHOJaM, IPYIIaM U CEMEHCTBaM 3Jie-
MeHTOB. COEIMHEHHS B TIOJIOKUTEIBHBIX CTEICHSIX OKHUCICHUS (OKCHIbI, KUCIOTHl U COJH), U TEPMOINHA-
MHUYECKAs] yCTOMYUBOCTh, OCHOBHO-KUCJIOTHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [loyuenue
U IpUMEHEHHUE XJopa, OpoMa, oJ1a 1 X BaXKHEUIINX COETMHEHUH.

p-OnemenTsl VI rpynnel. Kucaopoa v XaabKOT€HbI.

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

Kucnopon. Crpoenne aroma u mosaekyssl O2. PacnipocTpaHeHHOCTh, IPUPOJIHbIE COEAMHEHMUS], T10-
JTy4eHUe, OKUCIUTENbHAs aKTUBHOCTD, IPUMEHEeHHE Kucnopoaa. O30H: 00pa3oBaHUE U CTPOCHHE MOJIEKYJIIbI
¢ no3unmii Mmeroga BC, momyuenue, OKHCIUTENbHAs aKTUBHOCTb, mpuMmeHeHue. [Ipobrembr “O30HOBOTO
cios” B JKM3HEAEATEIBbHOCTH uenoBeka. [lepokcua Bogopoaa: CTpoeHUE MOJIEKYJIbI, CBOMCTBA, MOJyUYEHHE,
npuMeHenue. [lepokcupl, HaanEepOKCHABI, 030HUABL. [IprumMeHeHue.

Cepa, cenen, Temnyp, nojsonui. Ilpuponnsie coenqunenus. CoctaB U CTPOEHUE MPOCTHIX BEIIECTB.
Asmotponusi cepbl. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA MPOCTHIX BEIIECTB, B3aUMOJACHCTBHUE C
BOJIOM, KUCJIOTaMU U LIenoYaMu. B3aumopaeiicTBue cepbl, celeHa U TeJulypa ¢ BOAOPOJIOM, COMOCTABICHHE
CTPOSHHUS U CBOWCTB XaJIbKOTeHHU10B. Cylnb(Quapl METAIIIOB: KJIACCH(PUKAIIHS 110 OTHOIICHUIO K KHCIOTaM U
BOJIE, TU]IPOJIU3.

CoenuHeHus cepsl, celeHa U TeJulypa B MOJIOKUTEIbHBIX CTemneHsx okucienus. Oxcun cepsl (IV):
MOJIyYEHUE, CTPOEHUE MOJIEKYJIbI, pACTBOPUMOCTh B BojJie. CepHucTas Kuciora u ee coiu. OKHCIUTEIbHO-
BOCCTaHOBHUTENbHBIE cBOMcTBa. ComocraBieHue cBocTB coenuHeHuil cepol (IV), cenena (IV), monmonus
(IV). Oxkcun cepsi (IV), ero crpoenue B ra3000pa3HOM, KUAKOM U TBEPAOM COCTOSHUSX, OTy4YeHUE, B3au-
MozeicTBre ¢ Bojod. CepHasi KHCIIOTa: TIOJy4YeHHE, BOJJOOTHUMAIOIINE M OKHCIUTENbHBIE cBocTBa. Conn
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cepHoil kucioThl. CorocTaBiieHne CBOMCTB COeMMHEHHUH cephl (+6), cenena (+6), Temrypa (+6). CoctaB u
HamOoJee XapaKTepHbIE CBOMCTBA IMOJIMCEPHBIX KUCTOT (“‘oiieyM’), THOCEPHON KHCIOTHI U THOCYJIh(HATOB,
HaJICEPHOU, PTOP- U XITOPCYIb(HOHOBOM KUCIOT. [IpumMeHeHune cepsl, ceneHa, TeuTypa U UX BaKHEHUIIIUX CO-
EIMHCHUM.

p-DJIEMEHTHI HSATON TPYIIIbI.

DJEKTPOHHOE CTPOCHHUE aTOMOB U 00II[asi XapaKTEPUCTUKA CBOUCTB.

A3ot. Haxoxzaenue B npupoje, NoJyuyeHHe U CBOMCTBA MPOCTOTO BellecTBa. TepMOAMHAMUKA U KU-
HETHKa B3aUMOJCHCTBHS a30Ta ¢ BogopoaoM. CTpoeHUe MOJICKYJbI aMMHAKa, €r0 CBOMCTBA B JKUJKOM, Ta-
3000pa3HOM M PAaCTBOPEHHOM COCTOSIHMSIX. ['MIIpOKCHIT aMMOHHMSI M COJIM aMMOHUS. AMUHOKUCIOTHL. Hut-
PUABL, aMHJIBI U UMUBL. [ UApa3HH U THIPOKCHIAMHUH: COCTaB M CTPOCHUE MOJIEKYJI, CBOMCTBA.

Oxkcufipl a30Ta: COCTaB U CTPOCHUE MOJIEKYJ, TOJyUYeHUE U CBOMCTBA. A30THCTasi KUCIOTA U €€ COJH
HUTPHUTHI, UX MMOTYYCHHUE U CBOMCTBA, OKUCIIUTEILHO-BOCCTAHOBUTEIbHAS IBOUCTBEHHOCTb.

A30THasi KUCJIOTA: MOJy4YeHHUE, OKUCIUTENbHbIE CBOICTBA, B3aUMOJACHCTBHE C METalllaMd U HeMe-
tamiamu. “Tlapckas Boaka”. Hurpatsl, ux KaaccuUKaIus Mo TpoayKTaM TEPMOIH3a.

A30TUCTOBOJIOPO/IHASL KUCIIOTA U ee conn (a3uabl). [IpuMenenue a3ora u ero BaXXHEUIIUX COeTUHE-
HUN. A30THBIE YI00pEHHUS.

®ochop. Haxoxnenue B mpupone. [lonyuenue, amioTponHsie MOIU(UKALIUKA U CBOMCTBA MPOCTOTO
BemiectBa. DocduH, ero moayueHue u cBorictsa, audochun, Gochuast Mmetamio. Oxcuasl pocdopa: moiy-
YeHHe, COCTaB MOJEKyJ, oTHolieHue K Bojae. docdopuoBatucras, docdopucras u GhocPopHble KUCIOTHI
(cocTaB M CTpOEHUE MOJICKYJI, MOJIy9YCHUE, TUCCOIHUAINS, OKHCIUTEIILHO ~-BOCCTAHOBUTEILHBIC CBOWCTBA) H
ux comu. Coemunenue ¢ocdopa ¢ ramorenamu. [Ipumenenne dochopa U ero BaKHEHIIMX COETUHEHUIL.
dochopHble y10OpeHuUs.

Mpiibsik, cyppMa, BucMyT. Haxoxaenue B npupoze. [lomyuenue, cBoiicTBa nmpocThiX BemiecTB. Bo-
JOPOJIHBIC COSTMHCHUS, UX CPAaBHEHUE C BOJIOPOJIHBIMU COCTUHEHUSAMH a30Ta U pochopa. OKCHUIBI, THAPOK-
cUbI (KHCIOTHl M OCHOBAHUS) M COJIM MBILIbSKA, CYpbMbl M BUCMYTA B C.0. +3,+5. 3aKOHOMEPHOCTH H3Me-
HEHUS UX OCHOBHO-KUCJIOTHBIX M OKHUCITHTEILHO-BOCCTAHOBUTEIBHBIX CBOHCTB.

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

p-DJEMEHThI YETBEPTON IPYIIBI.

DNEKTPOHHOE CTPOCHHE aTOMOB, O0IIAsi XapaKTEPUCTUKA JIEMEHTOB, 3aKOHOMEPHOCTH H3MCHCHHS
CBOWCTB.

VYraepon. Haxoxxaenue B mpupoe, aluioTponus IpoCTOro BemecTsa (anmas, rpadur, kapouH, ¢yi-
JIepeH), uX cTpoeHue u cBoiictBa. Kapounel meramios. Okcun yriepona (1), monyduenue, crpoeHue MoieKky-
nel, cBoiicTBa. KapOGonwmnsl MeramioB. Okcun yriepoaa (IV), momyyenue, cTpoeHHe MOJIEKYJIIbI, CBOMCTBA.
YronpHas KHCIOTa U ee cou. [lnaHncToBoiopoaHast, IIMaHOBasA, POJAaHUCTOBOIOPOIHAS KUCIOTHI U UX CO-
mu. CoeTuHEHUS yIIepoJia ¢ cepoi U rajoreHamu. [I[puMeHeHre yriaepoaa U ero BaKHEHITUX COSTMHECHUH.

Kpemuuii. HaxoxaeHue B mpupoje, MOJydyeHHE U CBOMCTBA MPOCTOTO BemiecTBa. OKCHII KPEeMHHUS
(IV), ero amnoTpoIHbIe MOAN(PUKAIINN, B3aUMOJICHCTBHE C KUCIOTaMU | Ieio4amMu. KpeMHHUeBbIe KUCIOTHI,
cunukarenb. [IpocTeie cunmkatel, cTekna. CIoKHbIE MPUPOAHBIE CUIUKATHI, aTFOMOCUIUKATHL. [[eomuThI.
CoenuHeHus KpeMHHUS C BOJIOPOJOM (CUIIaHbl), ¢ META/NIaMU (CHIIMIIHJIB), C YIJIEpOJAOM (KapOopyHn), ¢ Ta-
noreHamiu. [I[pumMeHeHe KPEeMHHUS U €r0 BaXKHEUIITNX COSTUHEHUI.

['epmanwmii, ooBo, cBuHeN. HaxoxaeHne B pupoie, MOTydeHUE MPOCTHIX BEHIECTB. AJUIOTPOITHBIC
Moaudukanuu onoBa. BzaumoelcTBUE MPOCTHIX BEIIECTB C KUCIOTaMU | IienodyaMu. OKCHUIBI, THIPOKCH-
IIbI, UX COJIU: TIOJyYeHHE, OCHOBHO-KUCIIOTHBIC CBOMCTBA, THIPOJIH3, OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
cBoiicTBa. CoeMHEHHs ¢ BOJOPOJIOM, rajoreHamu. [I[pumeHeHne repManus, 0JI0Ba, CBUHIIA M MX Ba)KHE-
[IUX COCANHEHHI.

p-DJIeMEHTBI TPEThEH TPYIIIbL.

DONEeKTPOHHOE CTPOCHHE aTOMOB, OOIIas XapaKTEepPHUCTHUKA 3JEMEHTOB, 3aKOHOMEPHOE H3MEHEHHE
CBOWCTB.

bop. [lonyuenue, cTpoeHre U CBOMCTBA IPOCTOTO BEUIECTBA. B3anmonelcTBre ¢ KHCIOTAMHU, LIEJI0-
YaMH ¥ aKTUBHBIMU MeTaamMu. CoeIMHEeHUs ¢ BOJIOpoAoM (OopaHbl): UX MONydeHHe U cBoWcTBa. bopuabl.
Oxkcun 6opa, 6opHbIe KUCTOTHI, OopaThl. CoenuHeHns 0opa ¢ rajJioreHamu, cepoi, a3otoMm. bopoopranuye-
ckue coequHenus. [IpumeHenne 6opa 1 ero BaKHEHIIINX COSIMHEHHIA.

Amomuauii. PacipocTpaHeHHOCTh B TIPHUPOE, MOJydYeHUE, CBOWMCTBA. B3amMmopeicTBue ¢ BOIOM,
KucnoTaMd U menodamu. OKCUA M TUIAPOKCU] ATIOMHHFS, alFOMHUHATBI, CONM amoMuHus. [Ipumenenue
ATIOMUHUS U €r0 BAKHEHIITNX COCTMHEHUN.




lanmmii, uaamii, Taumil. Haxoxzaenue B nmpupojie, MoJy4eHue U CBOMCTBA MPOCThIX BemiecTB. Co-
€IMHEHHUS B C.0. +3: OKcHubl, ruApOoKcuabl, coau. CoeMHEHNs OAHOBAJIEHTHOrO Tajuus. [Ipumenenue rain-
JIMS, MHIMS U UX BaKHEHIITNX COCIUHCHUI.

Xumus d - memannog

O6mas xapakrepuctuka d-anemeHToB. [lonokeHne B IEpUOJUUECKON CUCTEME, NEKTPOHHOE CTpoe-
HUE aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB: paJilyC aTOMOB, SHEPIrUi MOHU3ALNUU, CTETIEHEH OKHC-
JICHUS, UX COIIOCTABJIEHHUE CO CBOMCTBAMU P-JIEMEHTOB. [IpupoaHble cCOeqUHEHMs], KIIACCUYECKUE U COBpE-
MEHHBIE CIIOCO0BI uX 00padboTku. CrocoObl ux paduHupoBaHus. PUIUKO-XMMUYECKHE CBOMCTBA MPOCTHIX
BELICCTB: OTHOIICHNE K HEMETAJUIAM, BOZE, KUCJIOTaM M ILIE€JI04YaM, TI0JI0KEHUE B PSAY HAIIPSHKCHUH, TEMIIe-
parypsl 1iasienus, TBEprocTh. Knaccudukanus meramioB. O0mue 3aKOHOMEPHOCTH M3MEHEHUSI OCHOBHO-
KHUCJIOTHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHUN d-3JIEMEHTOB.

[Moarpynna ckanaus. Oco0oe MONOKEHNUE CKaHAMA M €ro aHajuoroB cpeau d-amemeHToB. Penkose-
MelbHbIE 1eMeHThl. Haxoxxaenue B npupoze, Nory4eHne, CBOMCTBA IPOCTHIX BenecTB. CBONCTBA OKCUIOB
u ruipokcu1oB. CoctaB U cBoiicTBa coiiel. [I[puMenenue MeTasuios.

IToarpynna Tutana. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOJKHBIE CTEIIEHN OKuciIeHus. Haxox-
JICHHWE B MPHUPOJIE U IMOJMyYeHHE TUTaHa, UUPKOHUS, TadHus. [lonepeynoe ceueHne TEIUIOBBIX HEHTPOHOB.
ITpobnema pasnenenuss LMpKoHUs U radHus, crnocoOsl e€ pemeHus. CBOMCTBA MPOCTHIX BEILIECTB, MOJIOXKE-
HUE B PSAY HapsOKEHHsI, MUPO(OPHOCTH, B3aUMOJICHCTBHE ¢ KUCIOTaMU U 1mienodamMu. CoeTuHEeHUs: OKCHU-
b1, TUAPOKCU/IBI, COJIU, TAJIOT€HU/IbI, KapOuIbl, KOMIUIEKCHBIE COEIMHEHUS, UX CBOICTBA.

[Toarpynna BaHaius. DIEKTPOHHOE CTPOECHUE aTOMOB, U UX BO3MOXHbIE CTEIIEHU OKUCJIEHUS U KO-
Op/AMHALMOHHbIE Yyncia. HaxoxaeHue B pupo/e U MoslydeHue BaHausl, HuoOus u tantana. CBoiicTBa npo-
CTBIX BELLECTB, IOJIOKEHUE B Psily HANPSIKEHUs, OTHOLIEHHE K KUCIOpOay, LiesodyaM U kuciortam. Coenu-
HEeHMsI: (OKCHUbI, TUAPOKCU[IBI, COJH, KapOH/ibl, KOMIUIEKCHBIE COEIMHEHUS), 3aKOHOMEPHOCTH W3MEHEHUS
UX CBOMCTB MO MOJTPYIIIIE ¥ C YBEIMYCHUEM CTETICHH OKUCIIeHHsI aTroMa d-anemeHTa. [IpumeHenne Banaaus,
HMOOHS, TAHTAJIA.

[Toarpynna xpoma. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOKHBIE CTEIIEHU OKHUCIEHHUS U KOOp-
JMHALMOHHBIE YUCa B coeAMHeHusaX. Haxoxenue B npupojie u MnojiyueHue Xpoma, MojubieHa, Boiab(pa-
Ma. CoennHeHus: (OKCH/IbI, TUAPOKCUIBI, COJIM), 3aKOHOMEPHOCTH U3MEHEHHUS UX CBOMCTB IO MOATPYIIE U C
YBEJIIMUEHUEM CTEIIEHU OKHUCIIEHHS aToMa. XpOMaThl U JUXPOMATHI, UX B3aUMHBIE IIEPEXObl, OKUCINTENb-
HbIe cBoMicTBa. KommekcHrple coenunenus. [lpumenenne xpoma, MoinuOaeHa, BOIb(GpaMa U UX BaKHEHIINX
COETUHEHUH.

[Toarpynna maprasia. JJ1€KTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOXHBIE CTEIIEHU OKUCIIEHUS U KO-
OpAVHALIMOHHBIE YKCIIa B coenHeHusAX. HaxoxkneHne B IpupoJe U MoIMy4eHHe Mapraiia, TEXHEUs, peHU.
CaoiicTBa mpocThIX BemecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa coeauHeHUH. KuciaoTel Map-
raHua ¥ peHus, U ux conu. OKUCIUTENbHbBIE CBOMCTBAa MepMaHraHaToB. KapOoHMIIbI, XUMUYECKasi CBSA3b B
kapOoHuiax ¢ nosuuuu Metona BC. [Ipumenenne maprasia 1 peHusl 1 UX BaXKHEHIINX COETUHEHUI.

CeMelicTBO XKele3a. JNEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOXKHBIE CTENIEHU OKUCIIEHHS U KOOp-
JVHAIIMOHHBIE YKclia B coennHeHusax. Haxoxnenue B npupojae. JJoMeHHbI U BHEAOMEHHBINH CIIOCOOBI MO-
ny4eHus sxenesa. [Iupo- u ruppoMeTasyprudyeckuii crnocoObl moiaydeHus kobanbTa W Hukens. CBoiicTBa
IIPOCTHIX BEIIECTB: MOJIOKEHUE B PSAAY HANPSLKEHUM, B3aMMOJICUCTBUE ¢ HEMeTAJIaMu, Kuciaoramu. Koppo-
3ud kene3a 1 00pp6a ¢ Heil. OKCUABI M THAPOKCUIBI, 3aKOHOMEPHOCTH U3MEHEHUS MX CBOWCTB B CEMENCTBE.
Conu, UX OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U ruaponn3. KommuiekcHble coennHenus. GeppuThl
u pepparel. KapOonussl. [IpiMeHeHre METaIoB ¥ UX BaKHEHITUX COCMHEHUI.

[InaTvHOBBIE METaIbl. DIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHU OKUCIIEHHS U KOOPJIMHAIMOHHBIE
yucia B coequHenusax. Haxoxaenue B npupoze u nonydenue. CBolcTBa MpocThIX BemiecTs. CocTaB U CBOM-
CTBa HEKOTOPBIX Haubosiee U3yyeHHBIX coequHeHHH. [IpuMeHeHnil IaTHHOBBIX METAIJIOB M UX COEAMHE-
HUH.

[Moarpynna Menu. DIEKTPOHHOE CTPOCHHUE aTOMOB, CTETICHH OKHCJICHUS U KOOPAUHAIMOHHBIC YHCIIa
B coequHeHusaXx. Haxoxaenue B npupoje u noiayuenue. CBOMCTBA MPOCTHIX BenlecTB. OKCHUbI, THAPOKCHIBI
Y COJIM MU, UX YCTOWYUBOCTh U OKUCITUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKCHUI, TUIPOKCU U COTH
cepebpa. CBeTOUYyBCTBUTEIHHOCTh TaIOTEHUIOB, UX PACTBOPHUMOCTH B BOJIE U KOMIUIEKCOOOPA3YIOUINX pe-
aktuBax. CoeMHEHUH 30JI0Ta: OKCHJIBI, TUAPOKCHIBI U KOMILJIEKCHBIE coeuHeHus. [IpumeHenue menu, ce-
pedpa, 30710Ta U UX BOKHEHIIIUX COSAMHEHUN.

[oarpynna muakKa. Ocoboe Mo0KeHNE IMHKA M €T0 aHaloToB cpean d-anemenToB. Haxoxmenue B
npupoje u noiyuerue. CpoiicTBa MpocThiX BemecTB. CoeAMHEHUs LIMHKA U KaJIMUSI: OKCUJIbI, TUIPOKCHU/IBI,
conu. CoequHeHNN PTYTH, UX CBOWCTBA. [I[puMeHEHNE METAIIIOB U UX COSIUHEHUH.




4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HaunmeHnoBanue 1abopaTopHbIX paboT Kos-o
pazzena 4acoB

1 1 Texnuka 6e30macHOCTH. 3HAKOMCTBO C JIaOOpaTOPHBIM )
o0opyoBaHEM

) 1 OnpenueneHHe M(lnﬂpHoﬁ Macchl SKBUBAJIEHTa MarHus B PEaKINU C )
CEpHOI KUCIIOTON

3 5 XuMuyecKasi KHHETUKa. PaBHOBeCcHEe XUMUYECKUX pEeaKIUi 2

4 6 PacTBOpBI 27EKTPOIUTOB 2

5 6 [IpuroToBneHue pacTBOpa CEpPHOM KUCIOTHI U YCTAaHOBIIEHUE €€ )
KOHIICHTPALIUU

6 6 Bonopoansiil mokazarens. ['uaponus coneil. 2

7 7 OKHMCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH 2

8 8 ["anpBaHUYECKUH 3JIEMEHT. DJIEKTPOIIU3 2

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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http://www.chem.msu.su/rus/handbook/ivtan/welcome.html
http://www.chem.msu.su/rus/handbook/redox/welcome.html
http://www.webqc.org/balancedchemicalequations-070603-1.html
http://www.chem.msu.su/rus/elibrary/welcome.html
https://yandex.ru/
http://garant.net.osu.ru/
http://aist.osu.ru/

