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1. IlosicHuTEIbHAS 3aNIMCKA
Hacrosias nporpamma cocrasiieHa ¢ yuétom [IpuMepHoil nmporpaMMbl 0 XMMHUH I OCHOBHOM IIKOJIBI M MPOTPAMMBI 110 XH-
MUHU TIpeAMETHOMN nuHuM yueOHuKoB noj penakiuein O.C. I'abpuensna, U.I'. Octpoymona, C.A. Cnaakosa 10-11 kimaccel Ha oc-
HOBE aBTOPCKOM MpOrpaMMBbl cpeiHEro (IT0JIHOTO) o01Iero o0pa3oBaHus M0 XUMUHU.
JlanHast mporpamMma u npernojaBaHue yueOHOTo peIMeTa OCYIECTBISETCA B COOTBETCTBUU ¢ DeiepalibHbIM 3aKOHOM OT
29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoit eneparun', GenepaibHbIM rocyAapCTBEHHBIM 00pa30BaTeIbHbIM
CTaHAAPTOM CpeIHero oo1mero oopa3oBanus, TpedboBanusMu OCHOBHON 00pa30BaTeIbHON POTPaMMBbl CPEIHETO 001Iero oopa-
3oBaHusg MAOY COII Ne 3 r. UepHsixoBcKa.
[Iporpamma opueHTHpOBaHa Ha PabOTy MO Y4eOHO-METOJUYECKOMY KOMIUIEKTY:
1. [Tporpamma: Xumus. [Ipumepnsie padouune nporpammsl. [Ipenmernas munang yueOnukon O. C. 'abpuensana, U. I'. Octpo-
ymoBa, C. A. CnagkoBa. 10—11 kiaccsl : yae0. nocodue st oduieoopazonar. opranuzanuii / O. C. 'abpuensn, C. A. Cnagkos
— M. : IIpocBemenue, 2019
2. YuyeOnuk: Xumusg. 10 kiace: yue0. 1 o6meodpazosat. opranuzaiuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos.

Xumus. 11 knacc. ba3oBelil ypoBens. YueOuuk. — M.: [Ipocsenienue, 2020.

IIporpamma peanu3yercs ¢ HCHOJIb30BaHHEM 000pya0BaHus HeHTpa «Touka pocra», ¢ yBeJJH4eHHEM KOJIUYECTBA J1a00-
PATOPHBIX ONBITOB U MPAKTHYECKHUX PadoT.

2.Ilnanupyemble pe3y/bTaThl 0CBOCHHS MpeAMeTa
BrinyckHMK Ha 0230BOM YPOBHE HAYYMTCH:

—packpelBaTh Ha MpUMEpax pOJb XMUMHUU B (OPMUPOBAHUM COBPEMEHHOM HAyYyHOM KapTUHbI MHpa U B MPAKTHUYECKOU
NEATEIbHOCTH Y€JI0BEKa;

— IEMOHCTPUPOBATH HA IIPUMEPAX B3aUMOCBSI3b MEXAY XUMHUEU U IPYTUMHU €CTECTBEHHBIMU HayKaMUu;

—noHuMath Quanyeckuit cMoica [lepuonnueckoro 3akona /[.M. MenneneeBa u Ha €ero 0CHOBE OOBSICHATH 3aBUCUMOCTb CBOMCTB
XUMHUYECKUX IJIEMEHTOB U 00Pa30BAHHBIX UMHU BEUIECTB OT JIEKTPOHHOI'O CTPOCHUS aTOMOB;

—OOBSICHATH IPUUYUHBI MHOI000pa3us BELIECTB HA OCHOBE OOLIUX MPEICTaBICHUM 00 X COCTaBE U CTPOEHUHU;



—IMPUMEHATh IPaBUJIa CHUCTEMAaTUYECKOM MEXIYHAPOIHOM HOMEHKIATYpbl KaK CpEICTBAa pa3IM4YCHUs M UACHTU(DUKAIIU
BEILECTB I10 UX COCTaBY U CTPOCHHUIO;

—BJIaJICTh MIPABUJIAMH U ITpHeMaMH 0€301acHOM pabOThl C XUMUYECKMMHU BEILIECTBAMU U JJAOOPAaTOPHBIM 000PYI0BaHUEM;

— yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUECKON pEeaKIMM U CMELEHUS] XUMUYECKOTO PaBHOBECHUS OT Pa3IMUHbIX (PaKTOpPOB
C LEJIBIO ONPEIEICHUS ONTUMAJIBHBIX YCIOBUM NPOTEKAHNUSI XUMHUYECKHUX ITPOLIECCOB;

—IPUBOJUTH ITPUMEPHI TUAPOJIA3A COJIEH B IIOBCEHEBHOM KU3HU YEIIOBEKA;

—IPUBOAUTH TNPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH B IPUPOAE, IPOU3BOJACTBEHHBIX IMPOLECCAX W
KU3HEAEATEIBHOCTH OPraHU3MOB;

—IPUBOJIUTH IPUMEPHI XUMUYECKUX PEAKIUH, PACKPBIBAIOIINX OOIINE XUMUYECKHUE CBOKMCTBA MPOCTHIX BELIECTB — METAILIOB U
HEMETAILIOB,;

—KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATh XUMHUYECKYIO HH(POPMALINIO, COJAEPKALYIOCS B COOOILIEHUSAX CPEJICTB MacCOBOM
uH(popmaiuu, pecypcax MHTepHeTa, Hay4YHO-TIOMYJISIPHBIX CTaThX C TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTU B
LEJSAX BBISBJICHHS OIUMOOYHBIX CYXICHUI U (POpMUPOBaHUS COOCTBEHHOW MO3UIINH;

—MpPEACTABIATh IyTH PEIIEHUS TIO00AIbHBIX MPOOJEeM, CTOALUIMX IEpe] YeIOBEUYECTBOM: SKOJIOIMUECKHUX, HYHEPreTHUECKHUX,
CBIPBEBBIX, M POJIb XMMHUHU B PEILICHUH 3TUX HPOOIIEM.

BeinyckHuK Ha 0230BOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYUTHCH:

—WLTIOCTPUPOBATh Ha MPUMEpPax CTAHOBICHUE W DBOJIIOIMIO OPTaHWYECKONW XMMHHM KaK HayKH Ha Pa3IUYHBIX HUCTOPUUYCCKUX
JTamnax ee pa3BUTHS;

—HCIOJIb30BaTh METOJbl HAYYHOT'O TMO3HAHUS TMPHU BBHIMOJIHEHUH MPOEKTOB M Y4EOHO-UCCIENOBATENHCKUX 3a/lay M0 MU3YYCHHIO
CBOMCTB, CITOCOOOB TIOJIYYECHHS M PACIIO3HABAHUSI OPTaHUYECKUX BEIIECTB;

—OOBSACHATh TPUPOAY U CHOCOOBI OOpa30BaHWA XMMHUYECKOW CBSI3M: KOBAJICHTHOW (TMOJIAPHOM, HEMOJIAPHOI), HOHHOM,
METAJUIMYECKOM, BOAOPOIHON — C LIEJIBIO ONPEACIEHNU XUMUUECKON aKTUBHOCTH BEILIECTB;

3.OcHOBHOE coJep:KaHue MpeIMeTa

No HasBanue paznenos OcHoOBHOE coJiep>KkaHne

1 CrpoeHue BemiecTBa OCHOBHBIE CBEICHUSA O CTPOCHUM aToMa. Spo: MPOTOHBI U HEUTPOHBI. M30TONBI. DNEKTPOHBI.
DneKTpoHHas 000I0YKa. DHEepreTuyeckuil ypoBeHb. OCOOEHHOCTH CTPOEHHS IEKTPOHHBIX 000-
JIOYEK aTOMOB JJIEMEHTOB 4-TO M 5-TO MEepUOAO0B Neproanueckor cuctemsl a. M. Menneneera (re-




pexonHbIX d5eMeHTOB). [loHATHE 00 opOuTaNax. S- u p—opOuTaNH. IIESKTPOHHBIC KOHPUTYpAITUU
aTOMOB XUMHYECKHUX JIEMEHTOB.

[Tepuonuueckuii 3axkon [. . MenneneeBa B cBere ydeHus o ctpoeHur aroma. Otkpeitue . WM.
MenzeneeBbIM IEPUOIUIECKOTO 3aKOHA.

[lepuoanueckas cucrema xumuueckux 3nemeHToB J1. Y. Menzaeneesa - rpaduieckoe 0ToOpaxeHue
NIEpUOJNYECKOro 3aKkoHa. PU3NUecKuil CMBICII MOPSIIKOBOIO HOMEPA 3JIEMEHTA, HOMEPA MEPUOAA U
HOMepa rpynnbl. BaneHnTHbie 37eKTpOoHBL. [IpuynHbl U3MEHEHHs CBOMCTB 3JIEMEHTOB B MEPUOaX U
rpymmnax (TJaBHbIX MOATrPyInax).

3HaueHUe MEePUOJUYECKOro 3aKOHA M IMEePHOJUYECKONH CHCTEMbl XMMHUYECKUX AJIeMEHTOB 1. U.
Menzeneesa st pa3BUTUS HAYKH U TOHUMAHHSI XUMHUYECKON KapTHHBI MUPA.

JlabopaTtopublii onbIT. 1. KoHCcTpynpoBaHue nepuoandeckoiil TabiuIlbl SJIEMEHTOB C UCTIOIb30Ba-
HUEM KapTOYeK.

WNonnas xumuueckasi cBsa3b. Katuonsl u annonsl. Kiaccudukanus nonos. MloHHbIe KpUcTainye-
ckue perieTkd. CBOMCTBA BEIIECTB C 3TUM TUIIOM KPUCTAITHYECKUX PEIIETOK.

KoBanentHass xumudeckasi CBSI3b. DNEKTPOOTpHUIATEIbHOCTD. [lonsipHas 1 HemosipHas KOBaJIEHT-
Hble CBsi3U. Jumnonb. TlonssipHOCTH CBSI3M M MOJSPHOCTH MOJEKYlIbl. OOMEHHBIH W JOHOPHO-
aKLENTOPHBIM MEXaHW3Mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U. MONEKYIspHbIE U aTOMHBIE KpU-
cTajuinueckue pereTku. CBOMCTBA BEIIECTB C ATUMHU TUIIAMHU KPUCTAJUTMYECKUX PEIIETOK.
Mertannndeckass XUMUYecKasi CBs3b. MeTajsinyeckass XMMHUECKasi CBsI3b U METaJIM4ecKas Kpu-
cTajuinueckas perierka. CBOMCTBa BEIIECTB C ITUM THIIOM CBSI3H.

Bogopoanas xumudeckast cBsizb. MeXMOJEKyIsipHas ¥ BHYTPUMOJEKYISIpHAs BOAOPOIHAS CBSI3b.
3HavYeHNE BOJIOPOIHOM CBS3H /I OPTaHU3AIUU CTPYKTYP OMOMIOJIIMMEDPOB.

[Tonumepsl. [lnacTMaccsl: TEPMOIIACTBI U PEAKTOILIACTHI, UX MPEICTAaBUTENN U MpUMeHeHue. Bo-
JIOKHA: TPUPOAHBIC (PaCTHTEIbHBIC M XKUBOTHBIC) U XUMHUYECKHE (MCKYCCTBCHHBIC M CHHTECTHYC-
CKHe), UX MPEJCTaBUTENN U IPUMEHEHUE.

JucnepcHbie cuctemsl. I pyboaucnepcHble CUCTEMBL: SMYIbCUU, CYCIIEH3UHU, a3PO30JIH.
ToHKOAMCTIEPCHBIE CUCTEMBI: T€TTU U 30J1H.

JemoncTpanun. Mojens KpUCTAIUIMUECKON penieTku xjopuaa Harpus. OOpas3isl MUHEPATOB C
WOHHOW KPHUCTAJUIMYECKOW PEHIETKOW: KajabluTa, MOJeNn KPUCTAUIMYECKUX PEHIETOK «CyXOro
npaa» (WM uojaa), anMasa, rpadura (wim kBapia). OOpasubl Pa3IUYHBIX AUCIEPCHBIX CHCTEM:
AMYJIbCHH, CYCTIEH3HH, adpo3oiiei, renei u 3omei. Koarymsmus. Cunepesuc. Ipdext Tunmgans.

XHUMHUYECKHE pcaknuuu

Peakiuu, naymme 0e3 M3MEHEHHUs COCTaBa BEIIECTB. AJUIOTPOINHS U aJUIOTPOITHBIE BUIOM3MEHE-
Hus. [lpuauHel anmoTponuu Ha IpuMepe MoAuQUKaui Kuciaopoaa, yriaepoaa u ¢ocdopa. O30H,




€ro OMoJIoru4ecKast poJb.

Peakuuu, nayniye ¢ U3MEHEHMEM COCTaBa BeUIECTB. Peaknuu coequHeHus, pa3aoKeHus, 3aMelle-
HUS ¥ OOMEHa B HEOPraHMYECKOM M OpraHM4Yeckod XMMuM. Peakuuu 3K30 - U 3HAOTEpPMHUYECKUE.
TennoBoil 3 heKT XMMUYECKON peakii U TEPMOXUMHUECKUE ypaBHEHUs. Peakuuu ropeHus, kaxk
YACTHBIN ClTydail 3K30TEPMUUYECKUX PEaKIIUH.

CKOopoCTh XUMUYECKOW peaklyU. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKkIUK OT MPUPObI pea-
TMPYIOLIUX BEIIECTB, KOHLIEHTPALMK, TEMIIEPATyphl, IJIOIIAI1 TOBEPXHOCTH CONPUKOCHOBEHUS U
Karanu3aropa. Peakiuu romo- u reteporennble. [loHsTHE 0 KaTanus3e U KaTaau3aTopax.
OO6parumocTh xuMHUecKuX peakiuid. HeoGpatumsie u oOpatumMele xumuueckue peakuuu. Cocros-
HUE XMMHUYECKOI0 paBHOBECHS JIJIs1 00paTUMbIX XUMUYECKUX peakiuidl. CriocoObl CMEIEHUsI XUMHU-
YEeCKOIr'o paBHOBECHs Ha IIpUMepe CUHTe3a aMMHaka. [IoHsATHe 00 OCHOBHBIX HayYHBIX NMPUHLUIAX
IIPOM3BOJICTBA HAa IPUMEPE CUHTE3a aMMHAaKa UJIM CEPHOM KUCIOTHI.

I'uaposn3 opraHMYecKuX M He OpraHuyueckux coeauHeHuil. HeoOpatumelii ruaponus. O6paTuMslii
ruapoau3 cojeil. ['Mapoan3 opraHnyecKkux COEIMHEHUIN U €ro MpakTUYecKoe 3Ha4eHHUe AJis MOoJy-
YEeHHUs THIPOIM3HOIO CIMpTa M MbuIa. buonoruueckas posib ruApoin3a B IIIACTUYECKOM M SHepre-
TUYECKOM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

OKucCINTEeIbHO-BOCCTAaHOBUTENIbHBIE peakuuu. CteneHb okucnenus. OnpeneseHue CTENeHn OKHC-
neHuss no ¢opmyne coenuHeHus. [loHsATHE 00 OKHMCIUTENHbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIX.
OxucneHre 1 BOCCTAHOBJIEHUE, OKUCIIUTEb U BOCCTAHOBUTENb.

DNeKTpoan3. DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoIecc. DIEKTPOIU3 paciia-
BOB U PacTBOPOB Ha NpuMepe xyopuaa HaTpud. [IpakTuueckoe NpUMEHEHHE IEKTPONIN3a. DJIEK-
TPOJIUTUYECKOE MOTYUEHHE aTIOMUHUS.

IIpakTnyeckas padora Nel. PemeHue 3KCIEepHMMEHTAJIbHBIX 32124 N0 TeMe «XHMHYECKast
peaxkuus».

Jemoncrpauuu. [TpeBpamenue kpacHoro gocdopa B 6ensiit. O30HaTOp. MOaenu MoiIeKym
H-OyTaHa u u300yTaHa. 3aBUCUMOCTbh CKOPOCTH peaklUU OT MPUPOJbI BEIIECTB HA MPUMEpPE B3au-
MOJIEUCTBUS PACTBOPOB PA3IMUHBIX KHCIOT OJUHAKOBOW KOHIIEHTPAIMK C OJUHAKOBBIMU TpaHyIia-
MU IIMHKA U B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, XKeJe3a) ¢
COJISTHOM KucinoToi. BzaumoielicTBue pacTBOPOB CEPHOM KUCIIOTHI C pacTBOpaMu THOCYNIb(ara Ha-
TpHsl Pa3IMYHON KOHLEHTpaluu U Temneparypbl. Moaens kumsimero ciosl. Pa3nokeHne nepokcu-
J1a BOAOPO/Ia ¢ MMOMOIIIBI0 KaTaym3aTopa (oxcuaa mapranma (IV)) u katanasbl CBIpOTo Msica U ChIPO-
ro kaprodens. [Ipumeps HeOOpPaTUMBIX peakIMid, UIYHIMX ¢ 00pa30BaHUEM OCaJKa, ra3a WM BO-
nel. BzaumopeiictBue nutust U Hatpust ¢ Bojou. [lomyuenue oxcuna docdopa (V) u pactBopeHue
€ro B BOJIE; MCIIBITAHUE MOJTYYEHHOTO pacTBopa JakmycoM. OOpa3ibl Kpuctamtoruaparos. ['uapo-
113 KapOuaa Kanblus. 'uaponnus kapOoHATOB IIETOYHBIX METAJUIOB U HUTPATOB IIMHKA UJIM CBUHIIA




(IT). TTomyuenne mpina. [IpocTeiime OKMUCIUTEILHO-BOCCTAHOBUTEIHHBIC PEAKIIMK: B3aUMOJIEHCT-
BHE [IMHKA C COJITHON KUCJIOTOM | XKeje3a ¢ pacTBOpoM cynbdara menu (I1). Moaensb snexTponuse-
pa. Mozens 351eKTpOIU3HOM BaHHBI AJIs OTyYEHUS allFOMUHHUSL.

JlaGopaTopHble onbIThI. 7. Peakuus 3amenieHust MeIu JKeJIe30M B pacTBOPE MEIHOTO KyIopoca.
8. Peakuuu, unymme ¢ oOpazoBaHueM ocajka, raza u Bojbl. 9. [lonyuenue kuciopoaa pa3noKeHH-
€M TEepPOKCHUIa BOAOpoJa ¢ momoinsio okcuaa Mapranna (IV) u karanasser ceiporo kaprodenu. 10.
[Tonydyenue BojopoJia B3aUMOJCHCTBUEM KUCIOTHI ¢ HUHKOM. 11. Paznmuunble ciiydau ruaponsa
COJIEH.

9. TemnoBoii 3¢ deKkT pacTBOpeHHs BELIECTB B BOJE. TepMOPE3UCTOPHBIA AATYUK TEMIEPATYpPHI,
AJIEKTPOIUIATKA U3 KOMILJIEKTa KOMOMHUPOBAHHOH J1a00paTOpHOI OaHU.

10. 3aBUCUMOCTH JIEKTPOIPOBOTHOCTH PACTBOPA OT PACTBOPUTENS. J[aTUHK 3NEKTPONpPOBOIUMO-
CTH.

11. CunbHble u caaldble SJIEKTPOIUTHI. J[aTUK 37K TPOIIPOBOANMMOCTH.

12. 3aBUCUMOCTH KOHIIEHTpAIIMA HOHOB BOZOPOAA OT CTETIEHU pa30aBIIEHUs] CHIIBHOTO U CIIa00Tr0
anekTponuta. Jlaruuk pH.

JdeMoHcTpanum.

1.DxcniepuMeHTaNbHOE ONpeAeNieHUEe MOPSAIKOB CKOPOCTH XMMHUYECKON peakuuu. MarHutHas Mme-
IajKa.

2. DKCHEepUMEHTaIbHOE ONpeieleHne TEMIEpaTypHOro ko3 uIeHTa CKOpOoCTH peakuuu (Kol ¢-
¢unuenta Baut-I'opda) u sHeprum aktuBauuu. TepMOpe3UCTOPHBIN JaTYUK TeMIlepaTypbl, Mar-
HUTHAs Mellanka, 0aHs KOMOMHHpPOBaHHAs TabopaTopHasl.

3. DKcrepuMeHTaIbHOE OIpe/iesieHIe KOHIICHTPAlMd HOHOB ME/IM B BBIJAHHOM pacTtBope. JlaTanku
ONTUYECKOH MIOTHOCTH.

4.0npenenenune TewoBoro dpdexra oOpa3zoBaHus KPUCTATUIOTHAPATOB U3 0€3BOAHBIX conei. Tep-
MOPE3HCTOPHBIN TaTYNK TEeMIIepaTyphl,

BemecTBa 1 nx cBoiicTBa

B3anmMopeiicTBre MIETOYHBIX U MICIIOYHO3EMETBHBIX METALIOB € BOJOW. DJIEKTPOXUMHYECCKUHN PsiJT
HalpsDKEHUH MeTauioB. B3auMmopeicTBue MeTalsioB ¢ pacTBOpaMU KHCIOT M COJIe. AJIOMHHO-
Tepmusi. BzaumoaeiicTBrue HATPHS C 3TAHOJIOM U (PEHOTIOM.

Koppo3sust meramnos. [lonsTue o XuMuueckoil ¥ 3IEKTPOXUMUUYECKON KOppOo3uu MeTamuioB. Croco-
OBl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

Hemerannel. CpaBHUTEIbHAS XapaKTEPUCTHUKA TATOTCHOB KaK HauOojee THIMHYHBIX MPEICTaBUTe-
Jed HeMeTaoB. OKUCIHUTENbHBIE CBOWCTBA HEMETAUIOB. BOCCTaHOBHUTENbHBIE CBOWCTBA HEME-
TaJIOB.

Kucnotel Heopranmdeckue u opranudeckue. Knaccudukanus kucmot. OOIme XuMAYECKHE CBOM-
cTBa KUCIO0T. OcoOble CBOWCTBA a30THOW M KOHIICHTPHUPOBAHHOM CEPHOM KHUCIIOTHI.




OcHoBaHus HeopraHuveckue u oprannueckue. OcHoBaHus, Ux Kinaccupukanus. OOmue XuMude-
CKHE CBOICTBa ocHOBaHMN. Opranndeckue aMmpOoTepHbIE COSAMHEHUSI.

Comu. Kimaccudukanmst coseid. XKecTkocTs BOIBI U CIIOCOOKI €¢ ycTpaHeHuss. O0mue XuMHUYECKHUe
CBOICTBA COJICIA.

IIpakTnyeckas padora Ne2. BemecrBa u ux cBoicTBa.

Hemonctpauuu. Komtekuus o6pa3unoB meramioB. Komnekus NpupoaHbIX OpraHMUeCKUX KHUCIOT.
Paz0aBienue KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI. B3anmmopaelcTBie KOHLIEHTPUPOBAHHOM cep-
HOM KHCIJIOTBI C caxapoM, LeJuIr0s1030i U Menbto. OOpasibl NPUPOAHBIX MUHEPAJIOB, COAEPIKAILINX
XJIOpU/ HaTpHs, KapOoHAT Kanblus, pocdar xampius u ruapokcokapbonar meau (II). O6pasubr
MUILEBBIX MPOJYKTOB, COJAEPKALIMX T'HAPOKApOOHATHI HATPUS U AMMOHHUS, UX CHOCOOHOCTB K pa3-
JIOXKEHUI0 Npu HarpeBaHuu. ['amenue coabl ykcycom. KauecTBeHHbIE peaklMM Ha KaTHOHBI U
AQHUOHBI.

JlaGoparopublie onbIThl. 11. McnbpiTaHue pacTBOPOB KHUCIOT, OCHOBAHUI 51 COJEH MHIMKAaTOpaMHU.
13. B3auMopeiicTBruEe CONSTHOM KUCIOTBHI U pacTBOpa YKCYCHOM KUCIOTHI ¢ MeTaiamu. 14. B3au-
MOJIEWCTBUE COJITHOM KUCIIOTBHI U pacTBOpa YKCYCHOM KHCIIOTHI OCHOBaHUAMHU. 15. B3aumoneiict-
BHE COJITHOM KHCIJIOTBI M pacCTBOpa YKCYCHOM KHMCIIOTHI C cosAiMH. 16. Ilonyuenue u cBolicTBa He-
pacTBOPUMBIX OCHOBaHUMU. 17. ['MIpoNn3 XJIOPHIOB M alleTaTOB MIEIOYHBIX MeTayioB. 18. O3Ha-
KOMJIEHHE C KOJUICKIMSMU: a) METAJIJIOB; 0) HEMETaJIOB; B) KMCJIOT; I') OCHOBAHUH; 1) MMHEPAJIOB
1 OMOJIOTMYECKUX MaTepUalIOB, COAEPKAIIUX HEKOTOPbIE COJIH.

IIpakTnuyeckas padora Ne 2. PereHne sKcriepUMEHTAIbHBIX 33a4 HA WICHTU(PHUKAIIMIO OpraHU-
YEeCKUX U HEOPraHUYECKUX COEAMHEHUH.

JlaGopaTopHble padoThI:

1.0Omnpenenenne pH pacTBOpoB coseity.

2. CpaBHHUTEIBHOE OIpEENCHHE PACTBOPUMOCTH TalIOreHUA0B cepedpa. JlaTuuk 31meKTponpoBo/I-
HOCTH, MarHUTHAs MeEIIaJKa.

3. BzaumoneiicTBue THAPOKCHIA Oapus C CEPHOU KHUCIOTOU. J[aTUMK DJIEKTPONMPOBOIHOCTH, Mar-
HUTHAas MeIlajKa.

4. Oxucnenue xees3a BO BIAKHOM Bo3nyxe. JlaTunk naBiaeHus, JaTYUK KUCIOPOJA.

XUMUS U COBPEMEHHOE O0IIECTBO

1. XuMudeckasi TEXHOJIOTHS
2.XUMHYecKasi TpaMOTHOCTh KaK KOM-
MIOHEHT OOILEH KyJIbTYphI YEIOBEKa

[Tpon3BoaCTBO aMMHUaKka U METaHOJa. XUMUYECKHUE TTPOLIECCHI, JIEKAIINE B OCHOBE MMPOU3BOACTBA
aMMMaK 1 METaHoJa. XapaKTEpPUCTUKA 3TUX MpoueccoB. HayuHble MpUHIUITBI TPOU3BOACTBA. XHU-
MHYECKasi TPaMOTHOCTh KaK KOMIIOHEHT OOIIEH KyJIbTYPHI.

JlaGopaTopHblii onbIT «VccnegoBanue pacTBOPOB XO35UCTBEHHOTO U TyaJIETHOI'O MbLIA, CUHTE-
TUYECKUX MOIOLIUX cpeacTBy». Jlatuuk pH.




4. TemaTuuyeckoe INIAHUPOBAHME C YKAa3aHUEC KOJIUIECTBA YaC0B, OTBOAUMbBbIX HA OCBOCHHE Ka)KI[Oﬁ TEMBbI

Ne

Tewma, pazaen

Koi1-Bo yacoB

N3 Hux npak-
THYECKHUX padboT

W3 Hux xoH-
TPOJIBHBIX paboT

[IpoekTHas

JCATCIIBHOCTD

CrpoeHue BeliecTa

1. OcHOBHBIE CBEICHUSI O CTPOCHUHU aTOMa.

2. Ilepuonuyeckas cucTeMa XMMHUYECKUX AJIEMEHTOB U YUEHHE O
CTPOCHHUH aTOMa

3. CraHOBJIeHHE M pa3BUTHE MEPHOJUYECKOrO 3aKOHA U TEOPUU
XUMHUYECKOTO CTPOCHUS

4. BXOgHOUM KOHTPOJIb 3HAHUH

5. Monnass xumu4deckasi CBSI3b U MOHHBIE KPUCTAJUIMUECKHE pe-
LIETKU

6. KoBajiecHTHass XMMHYECKast CBS3b. ATOMHBIC U MOJICKYIIIPHBIC
KPUCTAJUTMYECKUE PEIIETKH

7 .Metamueckasi XUMHUYECKasi CBSI3b

8. Bogopoanas xumMuyeckas cBs3b

9. INonmumepsr

10./lucniepcHble CUCTEMBI
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XHUMUYECKUE PEAKIUN

1.Knaccudukanus XuMHUYECKIX peakLnuit

2.CKOpOCTh XUMHYECKHX peakiuii. ®aKkTopbl, BIUSIONINE HA CKO-
POCTb XMMHUYECKOHN pPEaKIINU

3. OOpaTUMOCTh XUMHUYECKUX peaKIuii. XMMHUECKOe paBHOBECHE
U YCJIOBMSI UX CMEILIEHUS

4. I'maponus. JIaGoparopHas pabora «Omnpenenenue pH pacTBo-
pPOB conen».

5. OKHUCIUTENBHO - BOCCTAHOBUTENIbHBIE pEeaKLIUU

6. DIEeKTPOIN3 pacIIaBOB U PACTBOPOB AIIEKTPOIHTOB. [IpakTHye-

CKO€ IPUMEHEHUE IEKTPOIIU3A.
7.IIpaktudeckas pabora Nel. Pemenue skcriepuMeHTaIbHBIX 3a-
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Ja4 1o TeMe «XUMHUYECKUE PeaKium.

8. O000IIeHre U cucTeMaTU3allus 3HAHUN TI0 TeMe « XUMUYECKUE
peaKIm

9. KonTponbaas padota Nel mo teme «XuMHUECKHE PEAKITUH.
CrtpoeHue BemiecTBa»

10. IIpoMexyTOYHBII KOHTPOJIb

BemecTBa u ux cBoiicTa

1.Metainbl

2.Hemerasl

3. Heopranunueckue u opraHn4ecKue KUCiaoThI

4 Heopranmveckue U OpraHu4eCcKrie OCHOBaHUS

5. Heopranuueckue u opranndeckue AMQpoTepHble COSTUHEHUS
6.Commn

7. UITOTOBBII KOHTPOJIb

8. Ilpaktuueckas pabora Ne2. PemieHne sKcriepuMEHTaIbHBIX 3a-
Jad 1o teme «BeniecTBa U X CBOMCTBay

XUMUS U COBpEMEHHOE OOIIECTBO

1. Xumuueckas TEXHOJIOTUs

2.XuMHYEeCKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIed KyJIbTYpbl
YeJI0BeKa

3. IloBTOpenue u 060061IeHNE Kypca.

Hroro:
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