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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Iesnb OCBOEHUS TUCHMITIMHBL: 00ECIEUUTh IOJHOE YCBOCHHE TEOPETHUECKUX OCHOB 0OIIed U He-
OpPraHUYeCKON XMMHHU, XUMHH JJIEMEHTOB M UX COCTUHEHUN; (POPMHUPOBAHUE Y CTYIEHTOB IIEPBOTO Kypca
HaBBIKOB CaMOCTOSITEJILHOTO BBIMOJIHEHUS MPOCTEHIINX XUMHUYECKUX HKCIEPUMEHTOB M 000OLIeHHs Ha-
OII0aeMBIX PE3yJIbTaTOB.

3agaun:

- IOJTYYUTh Oa30BbIE MPEICTABICHHUS 00 OCHOBHBIX pa3zeiax TeOPETUIECKON U MPUKIIaIHOW XUMUH,

- IMETb MPE/ICTaBIECHUE O POJIM OOLIEH U HEOPraHNYECKOM XUMHUU B Pa3BUTHH TPAJIULIMOHHBIX U CO3-
JTaHWW HOBBIX OTPACIel HAyKH M TEXHHUKH, TOTYYEHUN XUMUYECKUX BEIIECTB U3 MPUPOIHBIX O0BEKTOB WIIH
IIyTE€M CHHTE3a, PallMOHAJILHOM HCII0JIb30BAaHUH ITPUPOJHBIX OOraTCTB, OXpaHE OKPY’KaroIIel cpebl;

- U3Y4YUTh OCHOBHBIE TIOHATHUS U pa3/ieibl OOUIEN 1 HEOPraHUYECKON XUMUWY;

- BJIaJIeTh UH(OpMAIMEH O CTPOCHUU aTOMOB, MOJIEKYJI, O IPUHLUIIAX ONUCAHUSA XUMUYECKOH CBA3H;

- YCTaHaBJIMBATh JIOTUYECKUE CBS3M MEXKIY IOJIOKEHUEM 3JeMeHTOB B Ilepuoauueckoil cucteme u
XMMHYECKUMH CBOMCTBAMH BEILECTB;

- Ha OCHOBE TEOPETUYECKUX 3HAHUM OLIEHMBATh BO3MOYKHOCTH IIPOTEKAHUS TEX WM UHBIX PEAKIIHIA;

- npuoOpecTy HaBbIKM pabOThl B XMMUYECKOH JabopaTopuu, npaBuiia 0OpalieHusl ¢ XUMUYECKUMU
peaKkTUBaMU U NOCYIOM;

- 000CHOBaHHO BbIOMPATh COOTBETCTBYIOLIUI METOJ UCCIEA0BaHMSI ISl pEIICHUS IPAKTUYECKUX 3a-
nad;

- YMETb CaMOCTOSITENIbHO paboTaTh ¢ yueOHOH, HAyYHOM M CIPaBOYHOMN JIMTEPATypOl, BECTH UHPOP-
MAaIlMOHHEBIN ITOUCK.

2 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucnuminza otHocuTes K 6a30Boit yactu 0o0ka 1 «lucuuniausel (MOLyIn)»
[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[ToctpexBusuthl aucuuminunsl: b.1.5.14 Opeanuveckas xumus, b.1.5.15 Xumuueckue ocHogul
ouonoeuueckux npoyeccos, b.1.5.16 Anarumuvecrkas xumus, b.1.5.23 Tenno- u xnadomexnuka, b.1.5.24
Tuwesas muxpodbuonocus, b.1.5.25 TNMuwesas xumus, b.1.5.26 Texnonozusi npooykyuu 00wWecmeenHoco
numanus, b.1.B.O/[.1 besonacnocms npo0o6onbcmeennozo coipbsi U npodykmos numanus, b.1.B.O/.2
buonoeuuecku axmusnvie u nuwesvie odooasku, b.1.B.O/.5 Texnoxumuyeckuii KOHMPOIb NPOOYKMOS
cneyuanvrHoeo HasHavenus, b.1.B.OJ[.7 Opeanuzayus mexHOXUMUYECKO20 KOHMPOAS 6 pecmopaHax,
b.1.BJ[B.1.1 [lapamempuueckuti cuHmes MEXHOAO2UU U OP2AHUAYUU CHEYUATbHLIX U008 NUMAHUS,
b.1.B.J]B. 1.2 [lapamempuyeckuii cunme3 mexHoai02Uu Op2aHu3ayuu pecmopanHozo oeid

3 TpeGoBaHus Kk pe3yjabTaTaMm 00yUYeHUs MO TUCIUIINHE

HpOLICCC HU3YyYCHUA JUCHUIIJIMHBI HAITPABJICH HaA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PC3YJIbTATOB 06y‘-IeHI/I}I

HnaHpreMme PE3YIbTAThI 06y‘{CHI/I$I MO0 JUCHUIINIMHEC, XapaKTCPHU3YIOIHEC

. dopmupyemble KOMIETEHIINH
sTans!l GOPMUPOBAHMS KOMITETEHIUI

3HATD: OK-7 crtocoOHOCTEIO K
... OCHOBHBIC HaHpaBJ’IeHI/Iﬂ U BO3MOXHBIC HepCHeKTI/IBI)I CaMOOpFaHI/ISB- CaMOOpFaHI/I?)aHI/H/I u
UM U CaMOOOPa30BaHMUS, caMo00pa30BaHHIO

- MIO/IX0/IbI, CITIOCOOCTBYIOIINE TPUOOPETEHHIO HEOOXOAMMOTIO OIbITA MO/~
TOTOBKH K M3YYEHHIO Pa3IMYHOro yyeOHOro MaTepuaa.

YMmerb:

- 000011aTh, aHAIM3UPOBATH M OLICHUBATh UH(OPMAIIMIO: TEOPUH, KOH-
LENINHU, PaKThI C HEJIbI0 IPOBEPKH I'MIIOTE3 U UHTEPIPETALMHU JTaHHBIX
Pa3NUYHBIX UCTOYHUKOB

- UCTOJIb30BATh JINTEPATYPy U HH(POPMALIMOHHbIE CPEICTBA JUIs HOATO-




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIre
sTanbl OPMUPOBAHUSI KOMITETEHITUI

DopmMuUpyeEMbIE KOMIIETEHLIMU

TOBKH K 3aHATHSIM, CAMOCTOATEIbHO aHATM3UPOBATh M 0000111aTh HH(OP-
Manuro.

Baajgers:

.~. HaBbIKaMH KPUTUYCCKOI'O MBIIIIJICHUS, aHAJIM3a U CUHTC34a,

- HaBbIKaMU TIOMCKA U aHaIKM3a UHPOPMAIIIH, HAaBbIKAMU BBITOJIHEHUS Ha-
YYHO-UCCIIEAOBATEILCKOM PabOTHI.

3HaTh.

- METOJIbl MPOBEACHUS UCCIEAOBAHUS MO 3aJaHHOM METOJMKE W aHallu3a
PE3YIBTATOB IKCIIEPUMEHTOB

YMeTh.

- TPOBOJUTH HWCCJIEAOBAHHS IO 3aJlaHHOM METOJWKE W aHAJIW3UPOBATH
pe3yabTaThl SKCIIEPUMEHTOB

Baajners:

- croco0amu MPOBEACHUS UCCIICIOBAHUS TI0 33JAHHOW METOJIUKE 1
aHaJIN3a PE3yJIbTaTOB SKCIIEPUMEHTOB

[1K-24 cnocoOHOCTBIO
MIPOBOJNTH UCCIICIOBAHUS TIO
3aJaHHOM METOIMKE U
aHAITM3UPOBATH PE3YIIbTATHI
IKCIIEPUMECHTOB

4 CTpyKTYpa U collepKaHue TUCUUIINHBI

4.1 CTpyKkTypa IUCHUILIMHBI

OO61ast TpyA0EMKOCTh AUCHHUIUIMHBI COCTaBIsIeT 3 3a4eTHhIX eauHmI (108 akajgeMHuyeckux 4acoB).

TpynoemMKkocTs,
Bun pabotbt aKaJIeMHUYECKHUX YacoB
1 cemectp BCETO
O0masi Tpy10éMKOCTh 108 108
KonrakTHasi pabora: 34,25 34,25
Jlexmum (J1) 18 18
JlaGopatopusie pabotsl (JIP) 16 16
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75
- camonod2omoska (npopabomxka u nosmopeHue 1eKYUOHHO20 Mamepuad u
Mamepuana y4eOHUK08 U y4eOHbIX nocoOull;
- H0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N0020MOBKA K KOJLOKEUYMAM;
- 10020MOBKA K PYOEHCHOMY KOHMPOTIO.
Buja nToroBoro KoHTpoOJIs (3a4eT, IK3aMeH, Au(¢epeHIINPOBAHHBIN aug. 3a4.
3a4er)
Paznensl nuciuivebl, n3ydaeMmbie B 1 cemectpe
KommuecTBo gacoB
Ne ayIUTOpHast
pasjiena HanmenoBanue pa3nenos BCero pabota BHEay/I.
T 13 | 1P pabota
1 OCHOBHBIE TTOHITHS ¥ 3aKOHBI XUMHUH 10 2 - 2 6
2 CtpoeHne aToMa ¥ NEpUOINYECKUI 3aKOH 7 1 - - 6
3 XUMHYECKasi CBS3b, CTPOCHUE W CBOMCTBA MOJICKYIT 7 1 - - 6
4 OCHOBBI XUMHUYECKOH TEPMOIMHAMUKHI 7 1 - - 6
5 XUMHUECKasi KHHETHKA U XUMHUECKOE PABHOBECHE 9 1 - 2 6
6 PactBopbl 12 2 - 4 6
7 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI 10 2 - 2 6




KonuyecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayAutopras BHEayIl.
paszena BCETO pabota

T 13 | 1P paborta

8 OCHOBBI JICKTPOXUMHUYECKUX TTPOLIECCOB 12 2 - 2 8

9 XUMHS JIEMEHTOB 34 6 - 4 24

Uroro: 108 18 16 74

Bcero: 108 18 16 74

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

1 OcHOBHBIC IOHATHSA U 3AKOHBI XUMHUH

MecTo XuMUU B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHbBIE HAIPABJICHUS Pa3BUTUS XMMHUYECKON
Hayku. Xumuueckas popma nBmwxkeHuss Matepud. OCHOBHbIE XMMHUYECKUE MOHITHS: aTOM, MOJIEKyJa, Ipo-
CTO€ BELIECTBO, XMMHUYECKOE COEAMHEHNE. XUMUUECKUM 31eMeHT. ATOMHas Macca. MoekyispHas macca.
Mounb, MOJIsipHas Macca, MOJISIpHasi KOHLIEHTPALKs BEILIECTBA.

OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YU€HHUs. 3aKOHBI: COXPAHEHHUS, KPaTHBIX OTHOILEHUH,
MIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIIEHUH. 3aKOH ABOrajpo. DKBHUBAJICHT U 3aKOH HKBHUBaJeHTOB. [1o-
HATHE O XMMHMUYECKOH cucteme U criocobax e€ onucanus. dDa3a, KOMIIOHEHT. ['OMOreHHbIE U T€TEPOr€HHbIE
cucteMbl. OyHKIIMKM COCTOSIHUS M MapaMeTpbl COCTOSIHUSL cucTeMbl. ['a30Bble cucTembl. ['a30Bbie 3aKOHBI.
Wneanbneiil ra3. Ypasaenue MenaeneeBa — Kianeitpona. [lapunaiibHOE JaBiieHHE ra3a B CMECH, OTHOCH-
TeJbHas IJIOTHOCTh ra3oB. JKujkue cucTeMsl.

2 CTpoeHue aTOMA M NEPHOANYECKUH 3aKOH

DKCTepUMEHTAIbHBIE OCHOBBI COBPEMEHHON TEOPUHU CTPOEHUS aToMa. S1Apo u 3NeKTpoHHas 0060104-
Ka. JlyanusMm B IIOBEICHUH MUKPOYACTHILL. BOIHOBAsI IpUpOJa 3JIEMEHTAPHBIX YaCTHULl. Y paBHEHHE e bpoii-
75, IpUHIUN HeonpeaeneHHoctu ['eizenbepra. Atom Bomopoaa. KBanroBomexaHuueckass MOJENb aToMa.
OnnosnexktponHslii atoM. BonHoBoe ypaBuenue lpeaunrepa. KBantoBsie uncia. CMBICT KBAHTOBBIX YH-
cell. ATOMHbIE OpOUTaIN. DHEPreTHUECKUEe YPOBHH 3JEKTPOHA B OJIHOIIEKTPOHHOM aToMe. MHOrosniex-
TpoHHbIN atoM. [Tpunuun [Taynu u eMKocTh 31eKTpoHHBIX 00o0siouek. [IpaBuno XyHaa v NOpsA0K 3an0He-
HUS aTOMHBIX opOutaneil. [IpuHuun Hanmensiueil sHeprun. [Ipasuno Kieukosckoro. CTpoeHue 31eKTpoH-
HBIX 000JI04€eK 3J1IeMeHTOB. [lepnoInyHOCTh CTPOEHHUSI NIEKTPOHHBIX 000sI0ueK. [loTeHnansl HOHU3aUK U
CPOACTBO K 3JIEKTPOHY aTOMOB, PaJHyChl aTOMOB M MOHOB B 3aBUCHUMOCTH OT IIOJIOKEHHS DJIEMEHTA B IIe-
PUOJINYECKON cucTEME. DIIEKTPOOTPULIATEILHOCTh aTOMOB XUMUYECKUX 3IEMEHTOB.

Cymnocts [lepunoanueckoro 3akoHa. CoBpemeHHas nHtepnperanus [leprogudeckoro 3akona. Tu-
MMYECKUE A1eMEHThI. V3MeHeHne BakHEHIINX CBOMCTB AJIEMEHTOB IO IpyNNaM U MepuojaM Iepuoanye-
ckoii cucteMsl. OOmeHayuHoe 1 punocodcekoe 3HaueHue [lepuoanyeckoro 3akona JI. 1. Menneneesa.

3 Xumu4eckas CBSi3b, CTPOEHHE H CBOICTBA MOJIEKY.I

B3aumonetictBue atoMoB. [Ipuunnbl 00pa3oBanus xumMudecko cBs3u. [lpupona xumMuyeckoi cBs3u.
Morekysna Bojopoja U MeToabl ee onucanus. Metoa BaneHTHBIX cBsizeil (BC). IlepexpbiBanne aTOMHBIX
opbutaneii, 6- U M-CBSA3MU, MOPSAOK (KPATHOCTH) CBSI3U. XapaKTEPUCTUKHU XUMHUYECKON CBSI3M — SHEpPrus,
nuHa, noysipHocTb. Metox BC u rubpuansanus opburtaneid. BanentHoe coctosiHue aroma. KoBaneHTHas
CBSI3b B MHOT'OATOMHBIX MoJieKyiax. JloHOpHO-akienTopHOoe B3aumojeiicTBue. HarpaBieHHOCTh M HAChI-
[IaEMOCTh XUMHUYECKOW KOBaJEHTHOW CBs3U. OCHOBHBIE IMOJIOKEHHSI METO/a MOJIEKYJISIPHBIX opOuTanein
(MO) B npubmmxenun JIKAO.

MexmonexkysipHble B3auMoaelcTBUs. BonopoaHas cBA3b ee npupoja U 3Heprus. BausHue Bopo-
pOAHBIX CBA3€W Ha cBoMcTBa BemecTB. Cuibl Ban-aep-Baansca. OpueHTaimoOHHOE, HHAYKIIMOHHOE U JIHC-
IIEPCUOHHOE MEKMOJIEKYJISIPHOE B3aMMOAECHCTBUS. POlIb MEXMOIEKYISAPHBIX B3aUMOJECHCTBUI IIPU MPOSIB-
JIEHUHN PU3UKO-XUMUYECKUX CBOMCTB BEILIECTB, SIBJICHUM caMOCOOPKH OMOIOTUYECKUX MOJIEKYJI.

Tunbsl xumudeckoil cBszu, Metoasl BC u MO, rubpuausanus 3JeKTPOHHBIX 00JaKoB, HANpaBiIeH-
HOCTb KOBAJICHTHOM CBSI3H, (hOpMa MOJIEKYII.

4 OcHOBBI XUMHY€CKOl TEPMOAUHAMUKH

DHEPreTUYeCKre XapaKTEePUCTUKU XUMHUYECKHX peakuui. [lepoe Havano tepmoamHamuku. [lpe-
BpAILCHUs SHEPTUH U paboThl B XUMHUYECKUX Tpoueccax. Tepmoxumus. [lonstre 06 sHTampnuu. JHI0- U
sK30TepMHUUecKHe peakunu. 3akoH 'ecca. CTaHAapTHOE COCTOSHUE U CTaHJAPTHAs SHTAJIBIHNSA 00pa3oBaHUs
BemiecTBa. Pacdersl TermoBeix 3¢ dekToB peakiuii. Bropoe Hawamo tepmonunamuku. [loHATHE SHTpOTHH.
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OreHka 3HaKa M3MEHEHHUS SHTPOMHUH B XMMHYECKUX peakiusax. DHeprus ['mb0ca. YMeHbIIeHHE SHEPTUH
I'nb6ca xak TepMOAMHAMUYECKUN KPUTEPUN BO3MOKHOCTH CaMOIPOU3BOJILHOIO MPOTEKaHUs Mpolecca B
3aKpBITHIX cucTeMax. CtannapTHoe u3MeHeHune sHeprun [ mb0ca B peakiuy. 3aBUCUMOCTh U3MEHEHUS SHEP-
run ['ub6ca oT Temmneparypsl, AaBJI€HUS U KOHLEHTPALUU pearupyrolux BemecTB. Poiabs sHTanbnuitHOrO 1
SHTPONUIHOTO (PAaKTOPOB B OMPECIICHUN HAPABICHUS MpoIiecca.

5 XuMuYecKass KHHETHKA H XHMHYECKoe PABHOBeCHe

CKOPOCTh XUMHUECKOW peakinu U (HaKTOPHI €€ ONpeeNAIoNnue. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT
KOHIIEHTpaluu peareHtoB. Kunernueckoe ypaBuenue peakuuu. [lopsaok peakiuu, [Ipasmio Baut-I'oddoda.
KoHcTaHTa CKOpOCTH peakliUy U €€ 3aBUCUMOCTb OT TEMIIEPATypbl. DHEPrUsl aKTUBALUU. Y paBHEHHE Appe-
HUyca. DHepreTuyeckas auarpamma peakuuu. [lonsarue o mexanuzme peakuuu. MoneKyJIspHOCTh pEaKLMH.
Karanus u xatanuzatopsl. UHTrHOUTOPEI 1 MHTUOUPOBaHUE.

Xumunyeckoe paBHoBecue. ObpaTumbie U HeOOpaTUMble XuMHueckue peakiuu. CocTosiHIe paBHOBE-
CHSI ¥ IPUHIUIT MUKPOCKOTIMYECKON 00paTUMOCTH peakuuu. KnHeTnueckuit 1 TepMOIMHAMHYECKHH MOJIX 0-
JIbl K OIIMCAaHHMIO XUMUYECKOro paBHOBecHs. KOHCTaHTa XMMHUECKOTr0 paBHOBECHUS U pa3InYHbIE CIIOCOOBI e
BbIpakeHUs1. CBsI3b KOHCTAHTHI XUMHUECKOTO PABHOBECHSI CO CTaHIAPTHBIM U3MeHeHneM 3uepruu ['uboca.
CwMmellieHre XMMUYECKOro paBHOBecHs Ipu u3MeHeHuu ycnoBuid. [Tpunnun Jle [latense.

6 PacTBopsl

Peakumonnas cucrema, xumuueckas peakuus. [lonstae pactBopa. OOmme cBONCTBa pealbHBIX pac-
TBOpOB. Buabl pactBopoB. CriocoObl BBIpa)KEHUS KOHIIEHTPAIIMM PACTBOPEHHOTO BEIIECTBA B PacTBOpE.
ConpBatanus u e€ mexanusM. TemoBoit 3¢ ekt pacrBopenus. PacTBopeHne razoB, KpHCTALIHYECKUX Be-
LIECTB, XKUAKOCTEH B Boje. HeHacklllleHHbIe, HAChIIEHHbIE, IEpEChIIIeHHbIe pacTBOpHI. IIponsBenenue pac-
TBOPUMOCTH. DJEKTPOIMUTHI M HEAIEKTPOJUTHL. DJIEKTPOJUTHYECKAs] AUCCOLMALMsS KUCIOT, OCHOBaHUH,
CPEIHHUX, KUCIBIX U OCHOBHBIX COJIEM C TOUKH 3PEHHSI TEOPUU SJIEKTPOIUTHUECKON qucconuanuu. Hampas-
JICHUS. pPeaknuii MOHHOTO oOMeHa. CraOble IJIEKTPOJIMTHI, KOHCTAHTA IUCCOLMAIMU. 3aKOH pa30aBICHUS
OctBanpaa. CunbHble MEKTPOIUThL. CTEneHb AUCCOUMAMU. AKTUBHOCTh HOHOB M MOHHAs CHJIA. DJIEKTPO-
JUTHYECKas Auccolanys Boabl. Bonopoausiii nokaszarenb. KuciaoTHO-OCHOBHBIE HHIUKATOPHI U MEXaHU3M
ux aeucrBus. I'naponus u Buasl ruaponnsa. CTeneHb U KOHCTaHTa TUAPOIN3a.

XapakTepucTuKa KOOPJAWHALMOHHBIX COEAMHEHUH, UX MoiyyeHue, kinaccuduxamus. Kommiekcooo-
pasoBarenb M JIMTaH/bl. BHEIIHAS ¥ BHYTPEHHSS KOOpAMHAIMOHHBIE cepbl. KoopauHannoHHoe yucio, 3a-
BUCHMOCTh KOOPAMHALIMOHHOIO YUCIA OT 3apsja U paauyca KoMmIuiekcooOpa3oBarens. PaBHoBecust B pac-
TBOpaX KOOPAMHAIMOHHBIX coenHeHni. OO1I1e u CTyneHYaTble KOHCTaHThl ycToiiunBoctu. HoMeHnknarypa
KOOPJMHAIIMOHHBIX COETUHEHHH. 3HaueHne U IMPUMEHEHUE PeaklMil KOMITJIEKCOOOpa30BaHUs U KOOPJAUHA-
IIUOHHBIX COEIMHEHNU B HayKe, TEXHUKE U OUOJIOTHH.

7 OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE MPOLECCHI

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUHU. THUIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
Metoasl nmogdopa ko3ppuienToB. OKUCIUTENN U BOCCTAHOBUTEIN. DKBUBAJIIEHTHI OKUCIUTENIEN U BOCCTa-
HOBUTENEH. BinsiHuEe cpenbl U BHEIIHUX YCIOBMI Ha XapaKTep OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEak-
107078

8 OCHOBBI 3JIEKTPOXMMHYECKHX MPOLECCOB

MexaHn3M BO3HUKHOBEHHS 3JIEKTPOJIHOTO MOTEHIMANIa Ha TPaHULie MeTall - pacTBop. CTaHAapTHBIE
AJIEKTPO/HBIE NOTEHIUANBI, UX U3MEPEHHE C TIOMOIIBIO BOJOPOIHOTO IeKTpoaa. Y paBHeHue HepHera. Psag
HanpspkeHud MetayuioB. CTaHAAapTHBIE OKHCIUTENbHO-BOCCTAHOBUTENBHBIE IOTEHIMANBI, HalpaBiIeHHE
nporexkanus OBP.

["anpBaHMYECKUE AIIEMEHTHI KaK UCTOYHHKHU AJIEKTPUUYECKOW PHEPTUU. DIIEKTPOJBIKYIIAS Cuja, e
cBs3b ¢ oHepruen [ m66ca. KoHeHTpaoHHbIe 21eMEHThl. AKKYMYJISTOPBHI.

DJIEKTPOIN3 paCTBOPOB M PACILIABOB BemlecTB. HampsokeHue pasnokeHus u nepeHanpspkenue. 1lo-
PAIOK paspsiIKM MOHOB Ha JIEKTPOAAX. DIEKTPOJIU3 C PACTBOPUMBIM aHOAOM. KoinmdecTBEHHbIE 3aKOHO-
MEPHOCTH 3JIeKTpoiaun3a (3akoHsl Papanes). [Ipumenenue snexTponusa.

9 XuMHu1 3JIeMEHTOB

Beeoenue ¢ neopzanuueckyro xumuio

PacripocTpaneHne XMMHUYECKUX 3JIEMEHTOB B KOCMOCE U 3€éMHOM Kope. PacnipocTpaHeHHbIe, peakue,
paccesiHHbIe, OJaropojaHble, paJlOaKTUBHbIE, UCKYCCTBEHHBIE 3JIeMeHTHI. [IpocThie BemiecTBa, Mepuoany-
HOCTb B MU3MEHEHUM MX CBOMCTB. B3aMMOIEWCTBHE MPOCTHIX BEIIECTB C KHUCIOTAMH, LIEJIOYAMHU U BOJOW.
bunapnsbie coenquHeHus (OKCUIbI, XaIbKOT€HUIbI, TUIPUIBI, HUTPUbI), 3AKOHOMEPHOE U3MEHEHUE KUCIIOT-
HO-OCHOBHBIX CBOWCTB OJHOTHUIIHBIX OMHApHBIX CoeAMHEHMH. KHCIOTHO-OCHOBHBIE CBOWCTBA. Tpexaie-



MEHTHbBIE€ COEIMHEHUS - THAPOKCHUIBI (KUCIOThI, OCHOBaHUS, aM(OJIUTHI, coiu). buonoruueckas poib XuMu-
YECKUX AJIEMEHTOB.

Xumusn S — snemenmoes

OO61mas xapakTepuCcTUKa S-3JIEMEHTOB: 3JEKTPOHHOE CTPOCHHE aTOMOB, 3aKOHOMEPHOE M3MEHEHUE
CBOMCTB B IIOATPYIIIaX.

DJIEMEHTHI NepBoH rpynnbl. HaxoxneHue B npupojie, MoaydyeHrue NpOoCThIX BEIIECTB, UX OTHOLLEHUE
K HEMeTaJulaM, BoJe, kuciaoTraM. OKCHUIbI, IEPOKCUBI, TUAPOKCUABI, cosn. [lonydyeHne ruapokcuaa HaTpus
Y KAJIbLIMHUPOBAHHOM coibl. [[puMeHeHne MeT0YHbIX METAIUIOB U UX BAXKHEUIINX COETMHEHUM.

DJIEMEHTHI BTOpOit rpynnel. HaxoxaeHue B mpupoie, mojlydeHue IpOCThIX BEHIECTB, UX B3aUMO/ICH-
CTBHE C HEMETaJUIaMH, BOJIOM, KHCIIOTaMu U 1ienoyamu. Heramenas u ramenas u3Bectb. JKeCcTKOCTh Ipu-
POIIHBIX BOJI, METO/BI YCTPaHEHUS KeCTKOCTH. [IpruMeHeHne Oeprius, Maraus U IIEJIOYHO3EMETbHBIX Me-
TaJUIOB U UX BaXKHEUIIUX COCAUHEHUN

Xumusn p-anemenmos

Bozgopon. OcobeHHOCTH BOAOPOa U €r0 MECTO B MEPUOANUECKOi cucteme. PacripocTpaHeHHOCTh Ha
3emiie 1 B KOCMMUYECKOM npocTpaHcTBe. M3oTonsl Bogopona. CTpoeHue, CBOMCTBA U MOJy4YE€HUE IIPOCTOrO
BenlectBa. CoelMHEHUs BOJIOPOJAA - TUIAPHUIIBI, UX Kiaccudukanus u cBoiictBa. [Ipumenenue Bomopoaa u
TUAPUJIOB.

["anorensl. O01Ias XapakTepUCTUKA 3JeMeHTOB. DTOp, ero ocoboe MecTo cpeau ranoreHoB. CBONCT-
Ba (hTOpa, MPUUYUHBI €r0 BBICOKOW PEakIMOHHON criocoOHocTH. CoenuHeHus GpTopa - GTOPOBOIOPOI, TUIA-
BHUKOBasi KucJ0Ta, GTopusl - ux coiictBa. [lonydyenue u npumenenue Gpropa u ero coenuHeHuit. Xiop,
OpoM, HOJI - DIIEKTPOHHOE CTPOSHHE aTOMOB M CBOICTBa 3neMeHToB. Haxoxxaenue B mpupoae. CtpoeHue u
CBOMCTBA MPOCTHIX BEILIECTB, N3MEHEHHUE OKHCIUTENbHON U BOCCTAHOBUTENIBHOM CIIOCOOHOCTH, JUCTIPOTIOP-
[IMOHUPOBAHKUE B BOJIC U IIEI0Yax. B3auMoielicTBHE TaJOreHOB C BOJOPOJIOM, CBOMCTBA ra3000pa3HbIX ra-
JIOTEHOBOJOPOOB. ['aloreHOBOJOPOAHBIE KUCIIOTHI, UX CHJIA U OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCT-
Ba. ['ajoreHuipl: 3aKOHOMEPHOCTH U3MEHEHUSI UX CBOICTB I10 MEpUoJiaM, IpyIaM U CEMENHCTBaM 3JIEMEH-
ToB. CoeIMHEeHHsI B TIOJIOKUTENIbHBIX CTETICHAX OKUCICHHS (OKCHABI, KUCIOTHI U COJIM), U TEPMOJAUHAMUY €-
CKasi yCTOWYMBOCTb, OCHOBHO-KHUCJIOTHBIE M OKHCIMTEJIbHO-BOCCTAHOBUTENbHbIE cBoWcTBa. [lonyueHue u
MIpUMEHEHHE XJIOpa, Opoma, Ho/1a M MX BaXXHEHIIINX COSAMHEHUH.

p-Onementsl VI rpynmbl. Kuciopo/ u XaJlbKOTEHBI.

OO01mas xapaKTepuCTHKa SIEMEHTOB. DJIEKTPOHHOE CTPOCHHUE aTOMOB, SJIEMEHTHI TUITUYECKHE U TOJI-
HBIE DJIEKTPOHHBIE AaHAJIOTH. 3aKOHOMEPHOE U3MEHEHUE CBOMCTB.

Kucnopon. Crpoenue aroma u monekyinsl O2. PacnpocTpaHeHHOCTb, TPUPOAHBIE COCIUHEHHUS], T10-
Jy4yeHHUe, OKUCIUTENbHAs aKTUBHOCTD, IPUMEHEHHE Kuciopoaa. O30H: 00pa3oBaHUE U CTPOCHHUE MOJIEKYJIbI
¢ nmo3unuii Merona BC, monyueHue, OKMCIUTEIbHAs aKTUBHOCTh, IpuMeHeHue. [Ipobnemsr “O30HOBOTO
cios” B KM3HEAEATEIbHOCTH YenoBeka. [lepokcu Boopoaa: CTpoeHUE MOJIEKYJIbl, CBOMNCTBA, MOITYUYEHHE,
npuMeHenue. [lepokcuapl, Hagnepokcuabl, 030HUAbL. [Ipumenenue.

Cepa, cenen, temtyp, nojgonuid. [Ipupogusie coequnenus. CocTaB U CTPOEHUE MPOCTHIX BEIIECTB.
Annotponusi cepbl. OKUCTUTENBHO-BOCCTAHOBUTENLHBIE CBOMCTBA MPOCTHIX BEIIECTB, B3aUMOJICUCTBUE C
BOJIOM, KMCJIOTaMH U 11esno4aMu. B3anmozeiicTBie cepsl, celieHa U TeJulypa ¢ BOJAOPOIOM, COIOCTaBICHUE
CTPOCHHS U CBOMCTB XaJIbKOTeHHI0B. Cynb(Uabl METAIJIOB: KIACCH(UKAIUS 110 OTHOMIEHUIO K KHUCIOTaM H
BOJI€, THJIPOJIH3.

CoennHEHUS cepbl, CelIeHa M TeJUTypa B MOJIOKUTENBHBIX CTemeHsx okucienus. Oxcun cepsl (IV):
MOJIy4YeHHUE, CTPOCHHUE MOJIEKYJIbI, paCTBOPUMOCTh B Bojie. CepHHCTas KUCIO0Ta U ee colnu. OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE CBOMCTBa. ComocraBneHue cBOMCTB coenuHeHuit cepol (IV), cenena (IV), momonwmst
(IV). Oxcun cepsr (IV), ero ctpoenne B ra3000pa3HOM, KUAKOM U TBEPJAOM COCTOSHUSIX, MOJTy4YE€HUE, B3aU-
MozeicTBue ¢ Bojou. CepHasi KMCIIOTa: TOJy4€HHE, BOJOOTHUMAIOIIUE U OKUCIUTENbHbBIE cBOMcTBA. Conn
cepHoil kucnoTel. ComocTaBieHUe CBOMCTB coelMHEHUM cepbl (+6), cenena (+6), Temtypa (+6). CocrtaB u
HauOoJee XapaKTepHbIE CBOMCTBA MOJIMCEPHBIX KUCIOT (“oeym’), THOCEPHON KHUCIOTHI U THOCYJIh(HATOB,
HaJIcepHOM, PTOp- U XJI0pcynb(oHOBON KUCIOT. [IprMeHeHue cepbl, cellieHa, Teypa U UX BaXKHEHUIINX Co-
EIMHECHUM.

p-DJIEMEHTBI OSTOW TPYIIBI.

DIEKTPOHHOE CTPOCHUE aTOMOB M 001I1asi XapaKTePUCTHKA CBOWCTB.

A3o01. Haxoxenue B mpupoje, NojJydeHue U CBOMCTBA MPOCTOro BellecTBa. TepMoaMHAMUKA U KH-
HETHKa B3aUMOJEHUCTBUS a30Ta ¢ BOAOpoaoM. CTpoeHHe MOJIEKYJIbl aMMUaKa, €ro CBOMCTBA B XKUAKOM, ra-
3000pa3HOM M PAaCTBOPEHHOM COCTOSIHHMSX. ['MIpOKCHI aMMOHHS M COJIM aMMOHUSA. AMUHOKUCIOTHL. Hut-
PUIBL, aMUJIbI K1 UMHUBL. [ UIpa3uH U THAPOKCUIIAMUH: COCTaB U CTPOCHUE MOJIEKYJI, CBOMCTBA.




OKcHuJIBI a30Ta: COCTaB U CTPOCHUE MOJIEKYJI, TOJIyYEHHE U CBOMCTBA. A30THCTasi KUCIIOTAa U €€ COJIU
HUTPUTHI, X MOJYYEHHUE U CBOMCTBA, OKUCINUTEIbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTb.

A30THasi KUCJOTa: MOJYyYEHUE, OKUCIUTEIbHbIE CBOMCTBA, B3aUMOJICUCTBUE C METAUIAMH U HEMe-
tayutamu. “Tlapckas Boaka”. Hutpatsl, ux kiaaccupUKaIMs M0 MPOayKTaM TEPMOJIU3a.

A30THCTOBOJIOpOHAS KUCTIOTA U ee conu (a3uabl). [I[puMeHenne a3ora u ero BaxXHEHIINX COeIUHE-
HUN. A30THBIE yIOOpEHUS.

®ocdop. Haxoxnenune B npupoze. Iloaydenue, annorponHbsie MOAU(PHUKALIUN U CBOMCTBA MPOCTOTO
BemecTBa. PochuH, ero mosrydeHue u cBorcTea, nudocdun, pochuasr metamoB. Okcunbl hochopa: mory-
YeHHe, COCTaB MOJIEKYJ, oTHouleHue k Boae. DocdopuHoBarucras, pocdopucras u GochopHbie KUCIOTHI
(cocTaB U CTpOEHHE MOJIEKYJ, MOJy4YeHHUE, TUCCOLHUALUS, OKUCIUTENIbHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) U
ux comu. Coemunenue ¢ocdopa ¢ ramorenamu. [Ipumenenne ¢ochopa u ero BaKHEHIINX COCTUHCHUH.
dochopHbie y1oOpeHus.

Mpeibsk, cypbMa, BucMyT. Haxoxnenue B npupone. Ilomydenue, cBolicTBa NpOCTBIX BELIECTB. Bo-
JOPOJIHBIE COCTUHEHMS], UX CPaBHEHHE C BOAOPOJHBIMU COCTUHEHHUSIMH a30Ta U docdopa. OKcHbl, TUIPO-
KCHJIbl (KUCJIOTHI U OCHOBAHUSI) U COJIM MBIIIbSIKA, CYpPbMBI U BUCMYTa B C.0. +3,+5. 3aKOHOMEpPHOCTH U3Me-
HEHHUS UX OCHOBHO-KHUCJIOTHBIX U OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOKCTB.

Coenunenus ¢ cepoil u rajoreHamu. lIpruMeHeHne MbIIbSKa, CYpbMbl, BUCMYyTa U UX Ba)KHEHIIMX
COETUHEHUH.

P-DJEMEHTBI YeTBEPTOM TPYIIIIHI.

DNEKTPOHHOE CTPOEHHE aTOMOB, O0Iasi XapaKTEPUCTUKA IEMEHTOB, 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB.

Yrnepoa. Haxoxenue B mpupo/ie, aljIoTpoIus MPOCTOro BelecTa (anMas, rpadut, kKapouH, Qyi-
JiepeH), uX cTpoeHue u cporicTBa. Kapouasr metamioB. Oxcun yriepoaa (1), momyueHue, CTpoeHHE MOJIEKY-
ne1, cBoicTBa. KapOonwibsl metamioB. Okcun yriepona (IV), momydeHue, cTpoeHre MOJEKYIIbl, CBOHCTBA.
VYronbpHas KMCIOTa U €€ cond. LlnaHucToBo1opoaHast, IIMaHOBast, POJaHUCTOBOIOPOIHASA KUCIOThHI U UX CO-
nu. CoequHeHus yriaepoja ¢ cepoi u rajoreHamu. [Ilpumenenue yriepoaa v ero BaXXHEHIINX COSAMHEHUH.

Kpemunii. Haxoxxenue B mpupoje, MOJIy4eHHEe U CBOMCTBA MPOCTOTo BemiecTBa. OKCUI KPEeMHUS
(IV), ero annorpornHbeie MOAU(PHUKAIINN, B3aUMOICHCTBHE C KUCIOTaMH | 1eio4amMu. KpeMHHeBbIe KHCIOTHI,
cuiukarenb. [Ipocteie cunmkatel, ctekna. ClokHble MPUPOAHBIE CUIIMKATHI, alIOMOCHUIMKATHL. [{eomuThl.
CoenuHeHUs KpeMHHUsSI ¢ BOAOPOJIOM (CHIIaHBI), ¢ METaJUIaMU (CUJIUIUBI), C yriaepoaoM (KapOoopyHn), ¢ ra-
smoreHaMu. [I[pumMeHeHre KpEMHUS 1 €r0 BaXKHEUIINX COCTMHEHUM.

['epmannii, onoBo, cBuHel. HaxoxaeHue B mpupoje, MOJyYeHUE MPOCThIX BEUIECTB. AJIOTPOIIHbIE
MoauduUKaIu ojoBa. B3anMoeiicTBre MPOCTHIX BEHIECTB C KUCIOTaMU U 1mienodyaMu. OKCHIBI, TUIAPOKCHU-
Jbl, UX COJIM: TOJYyYEHUE, OCHOBHO-KHUCIOTHBIE CBOWMCTBA, TMJPOJIU3, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. CoelMHEHMs C BOJOPOIOM, rajoreHamu. [IpumeHeHre repmManus, 0JI0Ba, CBUHIA U UX BaXKHEH-
IIUX COeTUHECHUH.

P-DJEMEHTBI TPEThEN TPYIIIBI.

DNEKTPOHHOE CTPOCHHE aTOMOB, OOIIas XapaKTEepPHCTHUKA 3JIEMEHTOB, 3aKOHOMEPHOE H3MEHEHHE
CBOMCTB.

bop. Ilonyuenue, cTpoeHre U CBOMCTBA MPOCTOrO BELIECTBA. B3aumMoneicTBue ¢ KUCIOTaMH, LIEN0-
YaMU U aKTUBHBIMH MeTauiamu. CoeuHeHus ¢ BOAOPoaoM (O0OpaHbl): UX MOJydYeHHne U CBOMCTBA. bopubl.
Oxcup 6opa, 6opHbIe KUCTOTHI, 60pathl. CoequHeHUs Oopa ¢ rajoreHamu, cepoi, a3oToM. bopoopranuue-
ckue coequHenus. [Ipumenenne 6opa 1 ero BaKHEHIINX COSAMHEHHH.

AmomuHuil. PacnipocTpaHeHHOCTh B IPUPOJIE, OJyYeHHE, CBOMCTBA. B3anuMopeiicTBue ¢ BoJ10M, KU-
cnotamu U mienodamu. OKCHUJT M TUIPOKCHU]] ATFOMUHUS, ATFOMUHATHI, COTH almtoMuHus. [IpuMeHeHune anto-
MUHHS U €T0 BaXXHEHIITNX COEAMHEHUMN.

[annuit, naaui, Tamumii. Haxoxaenue B mpupoje, MOJydeHne U CBOMCTBA MPOCThIX BeriecTB. Co-
eauHeHus B €.0. +3: Okcuabl, THAPOKCHU B, coyid. COeIMHEHHs] OTHOBAJIEHTHOTO Tayuus. [Ipumenenue rai-
JIVsl, THAWS U UX BOKHEHIINX COCTMHEHUMN.

Xumus d - memannog

OG6mas xapakrepucTtuka d-snemeHToB. [looxenue B mepHOINIECKON CUCTEME, DIIEKTPOHHOE CTpOe-
HUE aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB: paJinyC aTOMOB, SHEPTUM MOHU3AINH, CTETICHEH OKHC-
JIEHUs1, UX COIIOCTaBJIEHUE CO CBOMCTBAMM p-371€MEHTOB. [IpupoaHble coeIMHEHMS], KJITACCUYECKHE U COBpE-
MEHHBIE CIIOCO0BI uX 00paboTku. CrocoObl ux paduHupoBaHUd. PUIUKO-XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB: OTHOUIEHUE K HEMETAJNIaM, BOJI€, KUCJIOTaM H ILEJI0YaM, MOJI0KEHHUE B Py HANPSLKEHUH, TEMIIe-




paTypsl miaBiaeHus, TBEpaoCcTh. Knaccudukanus meramio. O0mre 3aKOHOMEPHOCTH U3MEHEHUSI OCHOBHO-
KHCIIOTHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB COeIMHEHUH d-371EMEHTOB.

[Moarpynna ckanaug. Oco0oe MONOKEHUE CKaHAMA M ero aHajaoros cpeau d-amemeHToB. Penkose-
MeJIbHBIE AyieMeHThl. HaxoxieHre B mpupojie, mojiydeHrne, CBOMCTBA MPOCThIX BemiecTB. CBOMCTBAa OKCHUIOB
u ruipokcu1oB. CoctaB U cBoicTBa coiiel. [I[puMenenue MeTasuios.

[loarpynna TutaHa. DJ€KTPOHHOE CTPOEHUE aTOMOB, U UX BO3MOYKHBIE CTENIEHU OKUcaeHus. Haxox-
JICHHE B TPUPOJIE U TOJyYeHHE THUTaHa, HUpKoHUs, raduus. [lomepeyHoe ceueHne TEIIOBBIX HEUTPOHOB.
[IpoGnema pazaeneHuss UUPKOHUS U TadHUs, crocoObl e€ pemeHusi. CBOMCTBA MPOCTHIX BEILIECTB, MOJIOXKE-
HUE B PSAY HaPSHKEHUS, MUPO(YOPHOCTh, B3aUMOJICHCTBHE ¢ KUCIOTaMU U 1miesnodamMu. CoeTuHEeHUs: OKCH-
IIbl, TUIPOKCU/IBI, COJIU, TAJIOT€HU/IbI, KapOUIbl, KOMIIJIEKCHBIE COEIMHEHUS, X CBOICTBA.

[Toarpynna BaHaaus. DJIEKTPOHHOE CTPOECHUE aTOMOB, U UX BO3MOXKHBIE CTEIIEHU OKUCIIEHUS U KO-
OpAMHALIMOHHBIE yKnciia. HaxoxaeHue B mpupoje 1 NojdydeHne BaHaausa, Hnobus u tTantana. CBoiicTBa mnpo-
CTBIX BEILECTB, ITOJIOKEHUE B PsIIy HANPSIKEHMsI, OTHOLIEHUE K KUCIIOpOAY, LiesnodaM U kucinotam. Coenu-
HeHUs: (OKCUIbI, TUAPOKCHU]IBI, COJH, KapOUIbl, KOMIJIEKCHbIE COEIUHEHHUS), 3aKOHOMEPHOCTH HW3MEHEHUS
UX CBOICTB IO MOJATPYIIE U C YBEITUUYEHUEM CTEIICHNU OKUCIIeHHs aroMa d-aiemenTa. [Ipumenenue Banaaus,
HUOOHS, TAHTAJIA.

[Toarpynna xpoma. DJIEKTPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOXKHbBIE CTEIIEHU OKHUCIEHHUS U KOOp-
JUHAIIMOHHBIC YKcia B coequHeHusX. HaxoxxieHnue B mpupojie U moilydeHue XxpoMa, MoiudjeHa, Boibdpa-
Ma. CoennHeHus: (OKCHUIbI, TUAPOKCUABI, COJIHM), 3aKOHOMEPHOCTH U3MEHEHHUS UX CBOWCTB IO MOATPYIIIE U C
YBEJIMYECHUEM CTEIIEHU OKUCIEHUS aroMa. XpOMaTbl U JUXPOMAThl, X B3aUMHBIE NIE€PEXOAbl, OKUCIUTEb-
HbIe cBoMcTBa. KommekcHble coenunenus. [lpumenenne xpoma, Moiurb/ieHa, Boib(hpaMa U X BaKHEHIINX
COETUHEHUH.

[Toarpynna maprasia. J1€KTpPOHHOE CTPOCHHUE aTOMOB, U UX BO3MOKHbIE CTETIEHHU OKUCIICHUS U KO-
OpJMHALIMOHHBIE YKCIa B cCOeqUHEHUAX. HaxoxaeHue B pupo/ie U MojayyeHrue Mapraiia, TEXHELUsl, pEHHUs.
CaoiicTBa mpocThiX BemecTB. OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA coeAnHeHud. Kucmorsl Map-
raHia 1 peHusi, u ux coiu. OKuciIuTenbHbIe CBOMCTBA NMepMaHraHaToB. KapOoHMIbI, XuMUYecKasi CBSI3b B
kapOoHunax ¢ no3uuuu metona BC. [IpumeHnenre maprasia U peHusl 1 UX Ba)KHEHIINX COEIMHEHUI.

CeMelicTBO XKele3a. JNEKTPOHHOE CTPOCHHUE aTOMOB, M UX BO3MOKHBIE CTEIIEHH OKHCIIEHUS U KOOP-
JTUHAIMOHHBIC Ynciia B coequHeHusax. Haxoxnenne B npupojae. JJoMeHHBIM 1 BHEJOMEHHBIN CIIOCOOBI TMO-
nydeHus skenesa. [Iupo- u ruppoMeTauTypruueckuii crnocoObl moiaydyeHus: kobanbTa U Hukens. CBoiicTBa
IIPOCTHIX BEILECTB: MTOJIOKEHUE B Py HANPSDKEHUM, B3aUMOJICHCTBUE ¢ HEMETAJIaMu, Kuciaoramu. Koppo-
3ud xkene3a u 0oppda ¢ Heil. OKcHIbl M THAPOKCHIBI, 3aKOHOMEPHOCTH U3MEHEHUS UX CBOWCTB B CEMENCTBE.
Conu, UX OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U ruaponn3. KommuiekcHble coenuHenus. @eppuThl
u pepparel. KapOonussl. [IpiMeHeHe METaIOB M UX BaKHEHIINX COCAMHEHU.

[InaTHHOBBIE METaIbl. DJIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHU OKUCIIEHUS U KOOPJIMHAI[MOHHBIE
qucia B coennHeHusax. Haxoxaenue B npupoze u nonydenue. CBolicTBa MpocThIX BemiecTB. CocTaB U CBOM-
CTBa HEKOTOPBIX Hambosiee U3y4yeHHBIX coeluHeHHH. [IpuMeHeHunil IIaTHHOBBIX METAJIJIOB U UX COEAMHE-
HUM.

[oarpymnmna Meau. DIeKTPOHHOE CTPOCHHE aTOMOB, CTETICHH OKUCIIEHUS U KOOPIWHAIIMOHHBIE YHCIIa
B coequHeHusax. Haxoxaenue B npupone u noiaydeHue. CBoCTBA MPOCTHIX BenlecTB. OKCUABI, THAPOKCHIBI
Y COJIM MU, UX YCTOWYUBOCTh U OKUCIIMTEIILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKCHU, THIPOKCUIT U COITH
cepebpa. CBETOUYBCTBUTEIHHOCTh TaJIOTEHUIOB, UX PACTBOPHUMOCTH B BOJIE U KOMILIEKCOOOPa3yIOIINX pe-
aktuBax. CoeMHEHUH 30JI0Ta: OKCHJIBI, THAPOKCHIBI U KOMILJIEKCHBIE coequHeHus. [Ipumenenne menu, ce-
pebpa, 30710Ta U UX BOKHEHIIIUX COSAMHEHUN.

[oarpynma muaka. Ocoboe Mo0KeHNE IMHKA M €T0 aHaloroB cpean d-anmemenToB. Haxoxknenue B
npupoje u noiydenue. CpoiicTBa MpocThiX BemecTB. CoeAMHEHUS LIMHKA U KaJIMUSI: OKCUJIbI, THIPOKCHU/IBI,
conu. CoeTMHEeHNI PTYTH, UX CBOMCTBA. [I[puMeHeHne METANIOB U UX COCIMHEHUN.

4.3 JIaGopaTtopHbie padoThI

Ne Kon-Bo
No JIP HaunmenoBanue nabopatopHbix paboT
paznena 9acoB
1 1 Omnpenenenye MOJIIPHONM MacChl SKBUBAJIEHTa MarHus B PEaKIMU C 5
CEpHOM KUCIOTOU
2 5 XuMu4deckasi KHHETHKA. PaBHOBECHE XUMHUUYECKUX PEaKIIHMA 2




3 6 [IpuroToBneHue pacTBOpa CEPHOU KUCIOTHI U yCTAaHOBJIEHUE €€ 2
KOHIIEHTPAIUN
4 6 Bomopoansiii mokazarens. [ 'uaponus comeil. 2
5 7 OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIC PEAKIINU 2
6 8 ["asibBaHWYECKUI AJIEMEHT. DJICKTPOIIN3 2
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Uroro: 16
5 YueOHo-MeToANYeCKOE 00ecnedeHue JUCHUTLIMHBI
5.1 OcHoBHas auTEpPaTypa
1. I'mauka, H. JI. O6mas xumus [Teker] : yue6. mocodue mist By3oB / H. JI. ['munka; mox pen. A.

N. EpmakoBa.- 30-e u3n., ucnp. - M. : Unarerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : ui. -
[Tpun.: c. 699-703. - bubauorp.: c. 704-705. - IIpeam. ykas.: c. 706-727. - ISBN 5-89602-017-1.

2. OcHoBbl 0011e#t xumun: yuebHoe nocooue/B.U.Endpumos, 2-e uza. - M.: HULl UHOPA-M,
2015. - 256 c. - (Boicuiee obpazoBanue: bakanaspuar) (Ileperiér) ISBN 978-5-16-010066-1, 500 »xk3.

Pexxum mocryna: http://znanium.com/catalog.php?bookinfo=469079
3. Heopranmueckas xumus. Kparkwii kypc / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUI] NH-

®PA-M, 2014. - 256 c.. ISBN  978-5-905554-60-5, 300 »9k3. Pexum  pgocryma:
http://znanium.com/catalog.php?bookinfo=458932

5.2 lonoinuTeNbHAas JIMTEPaTypa

1. AxmeroB, H.C. O6mias u Heopranudeckass Xumus: Y4ue0. as By30B. — M.: Beicmr. mik., 1998.-743

2. Koporun, H.B. O6mas xumus [Tekcrt]: yae6. as By3oB / H. B. KopoBuHn.- 6-¢ usn., ucnp. - M. :
Beicmr. mik., 2005, 2006. - 557 c. : win. - bubmmorp.: ¢. 546. - Ilpeam. ykas.: ¢. 547. - ISBN 5-06-004403-3.

3. 'munka H.JI. 3agaun u ynpaxsenus no o6meit xumuu. — JI.: Uarerpan-Ilpecc, 2005, - 240c.
4. I'yzeit JI.C. O6mas xumus. — M.: U3a-so MI'Y, 1999, - 333c.

5.3 Ilepuoanueckue u3gaHust

1. )KypHan HeopraHmueckoi xumuu : xypHai. — M.: APCMU.
2. Xumus u xu3Hb — X X1 Bek: xkypHai. — M.: ArenctBo "Pocriedars".

5.4 UnTepHeT-pecypcsl

. 1. UnTepHer-caiitr ¢ oOyuaromieii On-line mporpamMMoii 1Mo COCTaBICHHIO CTPYKTYPHBIX (OPMYIT
Pa3INYHBIX COETMHEHMI:
http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042

2. baza JTAaHHBIX TEPMOJIUHAMUYECKHUX BEJINYMH «IBTaHTEPMOY:
http://www.chem.msu.su/rus/handbook/ivtan/welcome.html.
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http://www.chemrefer.com/popup.php?url=/10.1107%2FS1600536810001042
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3 . Ba3a JAHHBIX OKHCIUTCIbHO-BOCCTAHOBUTCIBbHBIX IIOTCHIIUAJIOB:
http://www.chem.msu.su/rus/handbook/redox/welcome.html
4. CocTaBiicHHE U YpaBHUBaHUE XUMHUYECKUX peakuuii: http://www.webgc.org...s-070603-1.html

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOT U

1. Onepannonnas cuctema Microsoft Windows (B pamkax numensunonnoro cornarrenust OVS-ES
obecrieyeH Bech KoMIbloTepHbIi mapk OI'Y).

2. INaker nacronpubix npuiaoxenuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access). (B pamkax nunenzunonHoro cornamienust OVS-ES obecrieuer Bech KOMIIBIOTEPHBIN TTAPK
OI'Y) nist mOArOTOBKH TEKCTOBBIX JOKYMEHTOB, 00pabOTKH 3KCIEPUMEHTAIBHBIX PEe3yJIbTaTOB U JIEMOHCT-
pauuu nNpe3eHTaluun.

3. ABTOMaTHM3MpOBaHHas HMHTEPAKTUBHas cucremMa ceTeBoro tectupoBanus - AWCCT
(3apeructpupoBana B POCITATEHT, CBuuerenscTBO 0 rocyJapCTBEHHOM pPErucTpanyy MporpaMMbl st
OBM Ne2011610456, mpaBoobnagarens — OpeHOyprckuii rocy1apcTBEHHBIA YHUBEPCUTET), PEKUM JOCTYIa
- http://aist.osu.ru.

1. .

6 MaTepuajibHO-TEXHHYECKOE 00ecredeHue TUCHUTLTNHBI

Y4eOHble ayTUTOPUU JUIsl MPOBEIEHUS 3aHATHI JEKIMOHHOTO THUIA, CEMHUHAPCKOrO THUMA, JUIA
MIPOBEJICHUSI TPYIIIOBBIX W WHAWBHAYAIBHBIX KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOJS M IMPOMEXKYTOUHOU
aTTecTaluu.

AyIATOpHUH OCHAIICHBI KOMIICKTAMHU YUYCHUYCCKOW MeOen, TEXHHYECKUMU CPEICTBAMU O0yUYeHUS,
CITy>KalllUMU 715l IPeCTaBIeHUs yueOHoM nHpopMauu 60JIbIION ayAUTOPHH.

Juist mpoBeneHust 1ab0paTOpHBIX 3aHATHI HCIIONB3YIOTCS 1a00paTopun Kaheapbl XUMHH, OCHAIlEHHBIC HE-
00X0AMMBIM J1Ta0OPaTOPHBIM 000pyI0BaHKEM (JTAOOPATOPHBIE CTOJbI, BBITSKHbBIE MIKA]bI, MKa(bl CYIINUIb-
HbIC, BECHI aHATMTUYECKHE, OAHU JIAOOpATOPHBIC, TUCTUILISATOP); XUMUIECKOW IMTOCY/I0ON U TIpeIMETaMH Jia-
6oparopHoro obuxoja ( CIUPTOBKH, TUTENbHBIE ITUMIIbI, aCOECTOBBIE CETKH, IITATUBBI, TPEIMETHBIC CTEKIIA,
MPOOUPKH, THUIETKH, TPOOKH, CTCKIISIHHBIE MaJTOYKH, MTPOOUPKOJICPIKATENN, MATEeIH, CKAIbIICIN, SKCHKa-
TOPBI, OFOKCHI, NIEKTPUUECKUE TUTUTKU, XUMHUYECKHE BOPOHKH, TUTTIH, XUMUYECKUE CTAKaHbl C HOCHKOM EM-
kocTbio 200-300 mut u 100 mut, mepubie muuHApsl HA 10 M, 50 u 100 mu1, cTynku ¢ necTukamu, OIOpeTKH
Ha 25 mu, nunetku Mopa Ha 5, 10, 20 u 100 mu1, rpanyupoBaHHble MepHbIE etk Ha 1, 2, 5 u 10 M,
MepHbie ko061 Ha 100, 250 u 1000 mi ¢ mpobkamu, koHHueckue kKoaosl Ha 100 u 250 M1, KaneapHUIIHI,
TPYIN); XUMUYECKUMHU PEaKTHBAMHU.

[Tomemienue a1 caMOCTOSATENBHON PabOThl 00y4aIOUIMXCS OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOM,
noakioueHHo K cetu "VMHTepHeT", M obOecrneueHHMEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpeay OI'Y.

K paboueii npozpamme npunacaromes:
e @DOHI OIEHOYHBIX CPEACTB JJISI MPOBEICHUS] MPOMEKYTOUHON aTTeCTallid OO0y4YaIoIUXCs I10

THACIATLINHE;

e MeToguuecKue YKa3aHusd IJIsd 06yqa}0m1/1x05{ 110 OCBOCHHIO AU CHUIIIINHBI.
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