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IlosicHuTe/IbHASI 3alIMCKA
Pabouas mnporpamma Kypca XHMHHM [JIs OCHOBHOHM IIKOJbI pa3paboTaHa

B COOTBETCTBUM ¢  DenepallbHBIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM o0I1Iero oopa3zoBanus. B Hell Takke y4UTHIBAIOTCS OCHOBHBIC WJICH
1 nostokeHus [IporpamMmel pa3BuTHS U (QOPMUPOBAHMS YHHBEPCATBHBIX YUECOHBIX
JEUCTBUM 1711 OCHOBHOT'O O0IIIEro o0Opa3oBaHusl.

B cooTBeTCTBUM ¢ 3THMH JOKyMEHTaMH OOYydYaromiuecs JOJDKHBI OBJIAJIETh
npuéMamMH, CBS3aHHBIMH C OINPEJCICHHEM TIOHSITHA: OrpaHUYHMBATL WX,
ONKCHIBATh, XapaKTEPU30BaTh M CpaBHWBATh. TaK Kak XUMHSI — Hayka
AKCIIEpUMEHTATbHAS, 00YYAFOIIHECs TOJDKHBI OBJIAJICTh TAKMMH TI03HABATEIbHBIMH
y4eOHBIMHU JICHCTBUSAMHM, KaK SKCIICPUMEHT, HAOJIIOJICHUE, U3MEpPEHUE, OIUCaHUE,
MO/JICTHPOBAaHKE, TUIIOTE3a, BEIBOJ. B mporiecce nzyueHus Kypca y 00ydaronuxcs
NPOJOJIKAIOT  (OPMUPOBATBCA  YMEHHUS  CTaBUTh  BOIPOCHI,  OOBSCHSTH,
KJIaccu(UIUPOBaTh, CPABHUBATD, ONPEACIISITh ICTOYHUKHN WH(GOPMAIINH, TTOJIY4aTh
U aHaJU3UPOBaTh €€, TOTOBUTh MH(POPMALIMOHHBIN MPOJYKT, MPE3EHTOBATh €0 U
BecTu AucKyccuio. ClieoBaTeNbHO, AESTEIbHOCTHBIN MOIX0/ B U3yUYEHUU XUMUU
CIIOCOOCTBYIOT JTOCTHIKEHHIO JIMYHOCTHBIX, TMPEAMETHBIX M MeETalpeIMEeTHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB.

B ocHOBY Kypca moyI0KeHbI CIeAYIONUEe HIeH:

® MaTepHalbHOE EUHCTBO M B3aUMOCBS3b OOBEKTOB U SABIICHUN MTPUPOIBI;

e Bemymas  poJib  TEOPETHYECKUX  3HAHUKW  JUIsi  OOBACHEHHS
Y TIPOTHO3UPOBAHUS XMMHUUYECKHUX SIBICHHM, OLEHKH HX MPaKTUYECKOU
3HAYNMOCTH;

® B3aUMOCBSI3b KAaUECTBEHHONW W KOJMYECTBEHHOW CTOPOH XUMHUYECKHUX
00BEKTOB MaTEPUATBHOTO MHPA;

® pa3BUTHE XMMHUYECKOW HAyKHM M TPOU3BOJICTBO XUMHUYECKHUX BEIECTB
¥ MaTEpUAJIOB JIJIsl YJIOBJICTBOPEHUS HACYIIHBIX MOTPEOHOCTEH YemoBeKa
1 00I1IeCTBa, PEIICHUs I100aIbHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAsA CBA3b MCKY BCIICCTBAMM.
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OTH uAeu peanu3ylTcsi B Kypce XUMHM OCHOBHOM IIKOJIBI ITYTEM
JNOCTHKEHUS CIEAYIOINX HeJeH:

* Qopmuposéanue 'y ydallUXCAd XMMHUYECKOW KapTUHbI MHUpa, Kak
OPraHUYeCKOM YacTH €r0 LEJIOCTHOW €CTECTBEHHO-HAYYHON KApPTUHBI.

* Pazeumue 1o3HABaTEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN ydalluXcsi B MPOIECCe M3YyYEHHUS MMU XMMHYECKOM HAayKh U €€
BKJIaJ]a B COBPEMEHHBIH HAy4yHO-TEXHMUYECKHH mporpecc; QopMupoBaHHE
BOXHEHIIMX JIOTHYECKUX Olepaluil MbIIUICHUS (aHalu3, CHUHTE3, 0000IIeHHe,
KOHKpETHU3allMsl, CPABHEHUE U Jp.) B IPOLECCE MO3HAHMSI CUCTEMBbI Ba)KHEHIIMX
NOHSATUN, 3aKOHOB U TEOPUM O COCTaBE, CTPOCHUM MU CBOMCTBAX XUMHUYECKUX
BEILECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO MPUMEHEHUE MOJYYCHHBIX 3HAHUM
U YMEHUH MO XUMHH SBISETCS OOBEKTUBHONM HEOOXOIUMOCTBIO JJIA O€30macHOM
paboThI C BEllIeCTBAMH M MaTepuaiaMu B OBITY M Ha IPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayus BbITYCKHUKAMU OCHOBHOM IIKOJIbI JUYHOMN
o0pa3oBaTeIbHON TPACKTOPUM: BHIOOP Mpoduiiss oOydeHHs B CTapilel MIKOJIe WU
npodeccroHaILHOI0 00Pa30BaTEIBHOTO YUPEKICHUS.

* Ognadenue  KuOYesbiMU — KOMnemeHyuamu: Y4eOHO-TI0O3HABATEIbHBIMH,
UH(GOPMAIIMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH.

MeToanueckne 0COOCHHOCTH MPENOAABAHUA KYPCa XUMHUM

[Ipennaraemselil Kypc OTIMYAeTCA OT APYTUX KYypCOB XHMMHUH JJII OCHOBHOU
IIKOJIBI, BKIIOUEHHBIX B DeepanabHblii IepeyeHb YUe€OHUKOB, HATUYUEM BANCHBIX
MemooudecKux 0cobeHHocmell.

1. Conepxxkanne m MeTOAbl M3YyYeHHS NMpeAIAraeMoro Kypca XuMHUM JJIA
OCHOBHOHM HIKOJIbI OTBEYAKT CTPYKTYPHO-AEATeNIbHOCTHOMY moaxoay. OHu
pa3paboTaHbl B COOTBETCTBUM C TEOPUEMN MO3TATHOTO (P)OPMUPOBAHMSI YMCTBEHHBIX
JNEUCTBUN, MPEAJIOKEHHONM OTeYeCTBEHHbIM Mcuxonorom II. . ['anpnepunsiM, B

KOTOpOfI BBIACTIACTCA HECKOJIBKO 3TAIIOB.
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Oman co30anusi OpueHMuUpoOBOYHOU OCHOBbI Npedcmosawell O0esimenrbHOCmuU
(O0/]). Yyamuecs nojaydaroT UHPOPMAIUIO O EIU MPEJCTOSIIEH NeaTebHOCTU
u e€ mpeaMmeTe, y3HAIT, KaKk M B KaKOW MOCIeN0BAaTEIbHOCTA OHM JOJKHBI
BBITIOJTHATH OPUEHTAIMOHHBIE, UCTIOTHUTEILCKIE U KOHTPOJILHBIC IEUCTBUS.

Bce nunakTudeckue euHULBI YYEOHBIX KHUT JJIs1 /—9 KIIacCOB HAYMHAIOTCS
C TIOCTAaHOBKHM OOpa3oBaTEeNIbHOW MpOOJEMBbI, KOTOpasi peliaercss B IIpoliecce
u3ydeHus naparpada Ha OCHOBE HIMEHHO JESTeIbHOCTHOTO MOX0/1a.

B 9 knacce npu uzyuyeHun xuMuu seMeHTOB B kauectBe OO/l BbicTymaer
OOIIMIA MJIaH XapaKTePUCTUKU METAIIJIOB, HEMETAJJIOB U MEPEXOIHBIX DJIEMEHTOB.

Oman  gopmuposanus  MamepuaibHou  OesimenbHoCcmu.  Ydaluecs
BBITIOJIHSIFOT JCHCTBHSI BO BHEIIHEH (opMe, CTAIKUBAsACh C CAMHMU MpPEIMETaMu
WIM MOJEISMH: BBIACISIOT TIOJIOXHUTEIRHOE M OTPUIIATEIIPHOEC 3HAYCHUE
KOHKPETHOTO XHMHYECKOT0 BEIIeCTBAa WM peakiuu B cdepe ueroBeueCcKou
NEATEIbHOCTU WM B OKPY KAlOLEM MUPE; ONPEAEISIIOT XapaKTepHbIE MPU3HAKU
COCTaBa WJIM CBOWICTB BaXXHEMIIMX KIACCOB HEOPraHUYECKHX COEIUHEHUN;
CaMOCTOSITEJIbHO XapaKTepU3yIOT KOHKPETHbIE XUMUUYECKUE DJIEMEHTHI; MPOBOASAT
7a00paToOpHbIE M TNPAKTHUYECKHE Pa0OThI, TOTOBAT COOOIICHUS W TMPE3CHTAIINH;
OCYIIECTBIISIIOT TPOEKTHYIO IESITEIbHOCTh IO BHIOPAHHOW TEMAaTHKeE.

Oman eHnewnell peuu. JIGUCTBUSA ydamuxcs BepOaTU3YIOTCS B YCTHOW WJIU
MUCbMEHHOM pedu, OHU MPOrOBAPUBAIOTCSA M YCBAaMBAIOTCS B 0000mEHHON hopme.
Tax, ydamuecs: 03By4nBalOT, KaKyt0 HHPOPMAIIUIO HECET XUMHUECKasi CHMBOJIMKA
XUMHYECKUE 3HAKH, XUMUYECKHE (HOPMYIIbl U YPAaBHEHHUS XUMHUYECKON peaKilnw,
cuMmBosMKa [lepuonuueckon cucteMbl XuMU4ecKux 3semeHToB 1. M. Meneneesa.

Oman eHympenHeli peuu. BepbalbHOE OCBOCHHE AEUCTBUS TIPO ceOs,
MporoBapuBaHue omnepamuii Tpo cebds, ©O0e3 BHemHed peun. JleiicTBue
penyuupyercs, Hampumep, Mocjie MPOBEAEHHOIO YUYUTENIEM HHCTPYKTa)ka MNepen
MPaKTUYECKON UK J1abOpaTOpHOM pabOTON YUEHUK AOJKEH MPOrOBOPUTH €r0 PO
ce0sl, 0CO3HATh €ro, BHYTPEHHE COTJIACUTBHCS C HUM WM BBISICHUTH HETOHSITHBIC

MOMEHTBI; TO K€ MPOUCXOJUT MPHU pePIECKCUH JTUYHBIX JOCTUKEHUN U BhIpaOOTKE
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IlaHa TOBBILIEHUS UX YypoBHA. OcoOyr BaXXHOCTh 3TOT 3Tall UIPAeT MpHU
BBIITOJIHEHUN YYEHUYECKOTO UCCIEA0BATENBCKOIO MPOEKTA.

Humepuopuzayus oevicmeus. JleficTBue CTAHOBUTCSI BHYTPEHHUM MPOLECCOM,
AKTOM MBICIIA, JEUCTBUEM B YME. YUEHHUK IEpPE] BBINOJHEHUEM XHUMHUYECKOTO
HKCIIEPUMEHTA WM peuieHusl pacu€rHoil 3amauu 1o (GopMmyinaM M ypaBHEHUSIM
MBICJIEHHO MPEICTABIIET MOCJIEN0BATENIBHOCTh CBOUX JIEWCTBUM IO pean3aluu
BbIPa0OTAHHOIO TJIaHA.

2. Teoperuyeckne TMOJOKEHHSI Kypca XUMHHM OCHOBHOH IIKOJIBI
PACKPBIBAKTC Ha OCHOBe INHPOKOr0 HCHOJIb30BAHMA B O0y4YeHHH
XMMHYECKOT0 IKCIePUMeHTa (J1a00OpaTOPHBIX OMBITOB M MPAKTHYECKUX padoT),
BTOM 4YHUCIE MW TMPOBOAMMOIO B  JOMAlIHUX YCIOBHUSX, a  TakKkKe
JEMOHCTPALMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MTOKA3bIBAET YUUTEIND.

3. Pa3Butne WHMOPMAIHOHHO-KOMMYHHKATHBHOH KOMIETEHTHOCTH
o0yyaomuxcsi: oOpallleHHe K  Pa3jIM4YHbBIM  HCTOYHUKAM  XUMHUYECKOM
uHGOpMAIIMK, TOATOTOBKY HH(POPMAIIMOHHOTO MPOJIYKTa W €ro Mpe3eHTaIus,
YMEHHME BECTH IUCKYCCHUIO, OTCTaWBaTh CBOIO TOYKY 3PEHHUS U KOPPEKTUPOBATH
MIO3UIMIO HA OCHOBE aHAJIN3a apT'yYMEHTOB YYACTHUKOB TUCKYCCHUH.

4. MeranpeaMeTHBIH XapakTep CcoAep:KaHUA Y4YeOHOro marTepuaJja:
peanusanms CBA3EH ¢ MpeaAMETaMU HE TOJIBKO €CTECTBEHHO-HAYYHOI'O LIMKJIA, HO U
C UCTOPHUEN, JINTEPATYPOU, MUPOBOM XYI0KECTBEHHOMN KYJIBTYPOMU.

5. IIpakTHKO-OPHMEHTHPOBAHHAsl 3HAYMMOCTHL OTOOpPa  y4eOHOro
colep:KaHUsl: CBiI3b M3y4aeMOro MaTepuala C JKU3HbIO, (OpMHUpPOBaAHUE
HKOJIOTUYECKOM TPaMOTHOCTH MpHU OOpaIleHUH C XUMHUYECKMMH BEIECTBaMHU,
MarepuajiaMi M MPOLECCaMHU, OTBEYAIOIIMMHU TpPEeOOBAHUSM MPABUI TEXHUKHU
O0ezomacHocTH Tpu  paboTe B XUMUYECKOM KaOuwHere  (J1abopartopun)
Y TIOBCEJHEBHOM KU3HHU.

6. JdocTu:keHMsi mNpeAMETHBLIX, MeTANpPeIMETHbIX W JHYHOCTHBIX
pe3yabTaTOB IIOCPEACTBOM CTPYKTYPHPOBAHMS 3aJaHUM II0 COOTBETCTBYIOIIUM

pyOpukam:



«IIpoBeppTe CBOU 3HAHUS Y,
«IIpuMenuTe cBOU 3HAHU Y,
«Mcnonp3yiTe JOMOTHUTENbHYIO HHPOPMALIUIO»;

«BpIpa3ure cBOE MHEHUEY.

OO01as xapakTepuCcTUKA y4e0HOr 0 nmpeamera

[Ipennaraemas paboyasi mporpamma 1Mo XMMHH PacKpbIBaeT BKJIAJ Y4eOHOTO
npeaMeTa B JOCTHKEHUE IeJied OCHOBHOTO 00Iero oOpa3oBaHUs U OMpeaeisieT
BAKHEHIIINE COJIEPIKATEIBHBIE TUHUM TIPEAMETA!

e «Bewecmso» — B3aUMOCBSA3b COCTaBa, CTPOCHMUSI, CBOMCTB, MOJTYUYCHUS
Y NIPYMEHEHHUS BEIIECTB U MATEPUAJIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH MPOTEKAHUS U YIIPABICHUS
IpolieccaMy MOJTYYEHUs U IPEBPAICHUS BEUIECTB;

o «Xumuueckuui A3bIK» — OINEPUPOBAHUE CHUCTEMOW  BaKHEUIIMX
XUMUYECKUX TIOHSATUM, BIIAJICHUE XUMHUYECKOW HOMEHKJIATypod H
CUMBOJIMKOM (XUMUYECKUMHU 3HaAKaMHu, (pOpMyJaMu U YPAaBHEHHUSIMU);

o «Xumus u dcusHb» — COOJIOJIEHNE MPABUI XUMHYECKON OE3011aCHOCTH
npu oOpalleHHuH C BeHIeCTBAMHU, MaTepHalaMdM M XUMHYECKHUMU
npolieccaMy B IOBCEAHEBHOM KU3HU U HA MTPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOCHHE OOYYAIOIIMMUCS OCHOB HEOPTaHWYECKOU
XUMHU U KpaTKOe 3HAKOMCTBO C HEKOTOPHIMH TMOHSATHUSMU U OOBEKTaMU
OPraHUYECKON XUMHHU.

B conepxarenbHOM MHUN «Bewjecmeo» pacKpbIBAETCA YUEHHUE O CTPOCHUU
aTOMa M BEIIECTBA, COCTABE U KIACCU(DHUKAIINY XUMUIECKUX BEIIECTB.

B conepxarenbHON nuHNM «Xumuueckas peakyusy PacKpbIBAETCS YYEHHUE O
XAMHYECKUX  Tpoleccax:  KilacCH(UKAIUsi  XUMUYECKUX  pEeakuuid |

3dKOHOMCPHOCTH HX IIPOTCKAaHHA;, KAYCCTBCHHAA M KOJIMYCCTBCHHAA CTOPOHBLI
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XAMHYECKUX TIPOIECCOB (pacd€Thl MO XUMHYECKUM (OpMyjaM W YpaBHCHUSIM
XHUMHUYECKUX PEaKIInii).

B copepxartenbHOW nuHUM «Xumuueckuu A361k» (HOPMHUPYIOTCS YMEHUS
yyaluxcsi Ha3bIBaTh BEIIECTBAa MO (OopMynaM M COCTaBIATH (QOPMYIBI MO UX
Ha3BaHUSIM, 3alMCHIBATh YPABHEHHS PEaKIMi M XapaKTepHU30BaTh MX, PACKPHIBATH
UHPOPMAITUIO, KOTOPYIO HECET XMMHYECKasi CAMBOJIMKA, B TOM YMCIIE BBIPA)KCHHAS
U B TabamuHOM Qopme (mepuoaudeckas CHUCTEMa XUMHYECKHX DIIEMEHTOB
J. . MenneneeBa, Tabnniia pacTBOPUMOCTH BEIIECTB B BOJIE); HCIOIH30BaTh
CUCTEMY XUMHUYECKHUX IMOHATUHN IS OTIMCAHUSI XUMUYECKUX 00BEKTOB (2JICMEHTOB,
BEIIECTB, MATEPUAIOB U MIPOIECCOB).

B conepxatenbHOW JMMHUU «Xumus u J#CU3HL» PACKPBIBAIOTCS JIOTUYECKHUE
CBSI3M MEXK]y CBOWCTBaMH, MPUMEHEHHEM, TTOJTyYEHUEM BEIIECTB B J1a00paTOPHBIX
YCIOBHSIX W Ha TMPOM3BOJCTBE; (OPMHUPYETCS KyJIbTypa O€30MacHOTO W
HKOJIOTHYECKH TPAaMOTHOTO O0pAaIlleHHUs ¢ XUMUYECKUMU 00bEKTaMU.

B kypce 3HauuTenpHas poib OTBOAMUTCS XUMHUYECKOMY SKCIEPUMEHTY:
IPOBEJICHUIO TMPAKTUYECKUX paboT M JabOpaTOpPHBIX OIBITOB, (UKCAUU WU
aHaJU3y WX Pe3yJIbTaTOB, COOJIFOACHUIO HOPM U MpaBUI O€30MacHOM paboThl B
XUMHUYECKOM KabuHeTe (11abopatopun).

Peanuzanms mporpamMmbel  Kypca B mpoliecce  OOyYeHHs]  MO3BOJHUT
oOy4JaromumMcs MOHATh POJib M 3HaYEHHWE XUMHUU CPEIU IPYTHX HayK O TMPHUPOJE,
T. €. PaCKpbITh BKJIaJ] XUMUU B (POPMUPOBAHUE IIEJTOCTHON €CTECTBEHHO-HAYYHOMU

KapTUHBI MUpA.

MecTo nmpeamera B y4eOHOM ILIaHE
denepalbHbIN rOCy/1apCTBEHHBIN oOpazoBaTeIbHBIN CTaHAapT

MPElyCMATPUBAECT U3YyUYEHUE Kypca XMMHM B OCHOBHOM WIKOJIE KaK COCTaBHOU
4acTu npeAMEeTHOMN o0nactu « EcTecTBEHHO-HAYYHBIE PEIMETHI».

Kypc paccumtan Ha oOs3aTenbHOE u3ydeHWe mnpenMera B o0bEme 140

yaeOHbIX dYacoB To 2 wyaca B Hegemo B 8—9 xkmaccax. Kpome »storo,
npeaycMaTpuBaeTCs U3ydeHUE XUMHM ¢ 7 Kilacca B 00bEMe 35 yueOHBIX 4acoB MO

1 yacy B Hegento.
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[Ipennaraemslif Kypc XOTS U HOCUT OOIIEKYJIbTYPHBIN XapaKTep U HE CTABUT
3aja4y NpoQpecCUOHANIBHON MOArOTOBKU O0yUYaIOUIUXCs, TEM HE MEHEE MO3BOJIIET

UM OIPEICIUTHCS ¢ BBIOOpOM Mpoduiis 00ydeHHs B CTaplleil KoJe.

JIn4HOCTHBIE, METalIpeIMEeTHbIC U MPeAMEeTHbIC Pe3yJIbTaThl

OCBOCHHS Kypca XUMHUH

IIo 3aBCPIICHUIO KypCa XUMHUHU HaA 3TAIIC OCHOBHOI'O O6H.I€I‘O O6p330BaHI/IH

BBIITYCKHHUKH OCHOBHOM IIIKOJIBI JOJIKHBI OBJIAJICTH CICAYIOIUMHU PE3YyIbTaTaAMMU .

1. JInyHOCTHBIE pe3yabTaThI:
1) ocosnanue cBOeW STHUYECKOW MPHUHAIJICKHOCTH, 3HAHHE HCTOPHUH XUMHUH U
BKJIaJ1a POCCUMCKON XUMUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K TO3HAHUIO XUMHH; TOTOBHOCTH
M CIIOCOOHOCTH Y4YalIMXcs K CaMOpa3BUTHI0O M CaMOOOpa30BaHUIO Ha OCHOBE
U3YYCHHBIX (PAKTOB, 3aKOHOB M TEOpPUM XUMHUHU; OCO3HAaHHOTO BbIOOpa
U TIOCTPOCHHE MHAUBUIYaTIbHON 00pa30oBaTeIbHON TPACKTOPHUH;
3) @opmuposanue  TEIOCTHON  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpA,
HEOTHEMJIEMOM YaCThIO KOTOPOMU SIBIIAETCS XMMHUYECKasi KAPTUHA MUPA;
4) osradenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHUS HAYKU
1 0OIIECTBEHHOM MPAKTUKH, B TOM YUCJIE U XUMUYECKHM;
5) oceoenue conMambHBIX HOPM, TIPABHJI MOBEACHUS, poJjicl U GopM colmaabHON
KU3HA B COLMyME, MPHUPOJEC M YACTHOM KW3HM HA OCHOBE SKOJIOTHMYECKOU
KyJbTYpbl U 0€30MacHOro oOpalleHusl C BEUECTBAMU U MaTepUaliaMH;
6) @opmuposanue KOMMYHUKATHBHOH KOMIICTCHTHOCTH B OOINGHWH CO
CBEPCTHHKAaMH U B3pPOCIBIMH B TIpoliecce 0oOpa30BaTEIbHOW, OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-UCCIIEeNOBATEIbCKONW, TBOPYECKOM W  JOPYrUX  BHUJOB

ACATCIIBHOCTH, CBA3aHHBIX C XUMHECH.



2. MeTanpeaMeTHbIe Pe3yJbTAThI:
1) onpedenenue neneit coOCTBEHHOTO 00YUYCHHS, IOCTAHOBKA U (POPMYIUPOBAHUE
I71s1 ce0s HOBBIX 3a71ad;
2) nianupoeanue MYTEH IOCTIKEHHS KEIAEMOTo pe3ysibTaTta OOydYeHHS] XUMUU
KaK TEOPETUYECKOT0, TaK ¥ IKCIIEPUMEHTAIIBHOTO XapaKTepa;
3) coomHecenue  CBOMX JEHCTBUH C IUIAHUPYEMBIMH  pPE3YJIbTaTaMH,
ocyujecmeieHue KOHTPOJSI CBOCH JIEATEIBHOCTH B TMPOIECCe JTOCTHKCHHUS
pe3ynbTaTa, onpedeiieHue COCOOOB IACHCTBHI MPHU BBHIMOTHEHUH JTaOOPATOPHBIX
U TIPAKTUYECKUX PabOT B COOTBETCTBUH C TIPAaBUIIAMH TEXHUKH O€30MaCHOCTH;
4) onpedenenue UCTOUHUKOB XUMHUYCCKON MH(DOPMALINY, TIOJIYUYCHHE U aHAIN3 €€,
co3/ianrne HHPOPMAITMOHHOTO TPOAYKTA U €T0 MPE3CHTAIHS;
5) ucnonvzosanue OCHOBHBIX WHTEUICKTYAJbHBIX ONEPALMi: aHAJIM3a M CHHTE3a,
CpPaBHGHHSI W CHCTEMAaTH3allid, OOOOIICHHWS W KOHKPETU3AIUU, 6bliGIeHUe
NPUYUHHO-CIIEJICTBEHHBIX CBSI3e U nocmpoeHue JOTUYECKOTO PACCYXKIACHUS
¥ YMO3aKJIIOYeHUs (MHIYKTUBHOTO, JIETyKTUBHOIO U IO aHAJIOTHMH) Ha MaTepuaie
€CTECTBEHHO-HAYYHOT'O COJICP KAHMUS;
6) ymenue co3naBath, MIPUMEHITh U NMPEOOPA30BBHIBATH 3HAKK U CHUMBOJIBI, MOJICIIH
M CXEMBI JIJI pelIeHHs y4eOHBIX U MO3HABaTEIbHBIX 33/1aY;
7) gpopmuposanue U pazéumue SKOJIOTUICCKOTO MBIIUICHUSA, YMEHUE MPUMEHSITh
€ro B  MO3HABAaTEJIbHOM, KOMMYHUKATMBHOW,  COLMAJIbHOM  MPAKTHKE
1 Ipo(heccroHanbHOM OpUEHTAITNY;
8) ecemepuposanue WneH W OINPEACICHUE CPEJCTB, HEOOXOJMMBIX IS HUX

peanu3aiuu.

3. [IpeamMeTHBIE pe3yJibTATHI:
1) ymenue 00603HaYaTh XUMHYCCKUE DJICMEHTHI, Ha3bIBaTh MX U XapaKTCPH30BAThH

Ha OCHOBE IOJIOkKEHUS B nepuoandeckoit cucreme /. . Menneneena;
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2) ¢opmyruposanue W3YyYCHHBIX TOHITHIA: BEIIECTBO, XMMHUYCCKUN 3JICMCHT,
aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, MPOCTOE U CI0KHOE BEIIECTBO, XUMUUYECKAS
peaKIys, BBl XUMUYECKUX PEAKIUH U T. 11.;

3) onpedenenue mo GopMynaM cOCTaBa HEOPraHUYCCKUX W OPraHHMYECKHX
BCIECTB, BAJICHTHOCTH AaTOMOB XHMHYECKHX JJICMEHTOB WM CTCICHH HUX
OKHCJICHHSI;

4) nonumanue wWHPOPMAIMH, KOTOPYIO HECYT XHMHYECKHUEC 3HAKH, (OPMYIIBI
Y YpaBHCHUS,

5) ymenue xnaccugpuyuposamv TpocThie (METAJIbI, HEMETAJIbI, 0JaropoJHbIC
ra3bl) MU CIOXKHbIC (OMHApHBIC COCIWHCHHS, B TOM YHCJIC M OKCHJIbI, a TaKXKe
THJIPOKCUIBI — KHCIIOTBI, OCHOBaHHUs, aM(OTEPHBIC THUIPOKCHUIABI — MU COJIH)
BEIIECTBA,;

6) @opmyruposanue TEPUOAUIECKOTO  3aKOHA, O0OBACHEHUe  CTPYKTYPHI
1 THQOpMAIIHH, KOTOPYIO HECET MEPUOINIECKasi CHCTEMAa XUMHUYECKUX DJIEMEHTOB
J1. . MenneneeBa, packpbimue 3HAYCHHAS IEPUOUIESCKOTO 3aKOHA;

7) ymeHue xapaxmepuzoéams CTPOCHHE BEINECTBA — BH/bI XUMHYCCKUX CBSI3EH
Y THITBI KPUCTAUTHIECKUX PEIIETOK;

8) onucanue cTpoeHHs AaTOMOB XHMHUYECKHUX O3JEMEHTOB C MOPSIAKOBBIMHU
Homepamu 1—20 u 26, omobdpadsicenue X ¢ TOMOIIBIO CXEM;

9) cocmaenenue HopMya OKCHUIOB XUMHUYCCKUX JIEMEHTOB U COOTBETCTBYIOIIHUX
UM THAPOKCUIOB;

10)  wanucanue  CTPYKTYpHBIX  (HOPMYJIT  MOJCKYJISPHBIX  COCTUHCHHMA
1 GOPMYJIBHBIX E€IUHUIl HOHHBIX COCAWMHEHWH TIO0 BAJICHTHOCTH, CTETCHU
OKUCJICHHSI WJTN 3apsly HOHOB;

11) ymenue @gopmyaupoeéams OCHOBHBIC 3aKOHBI XWMHHU: IMOCTOSHCTBA COCTaBa
BEIIECTB MOJICKYJIIPHOTO CTPOCHUS, COXPAaHEHWS MAacChl BEIIECTB, 3aKOH
ABorajipo;

12) ymenue opmyruposames OCHOBHBIE TOJOXKCHUS AaTOMHO-MOJIEKYIISPHOTO

YUYCHHUA U TCOPHUHA BHCKTpOHHTquCKOﬁ AUuCConuanum,
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13) onpedenenue NpU3HAKOB, YCIOBUN NMPOTCKAHUS U MPEKPAIICHUS XUMUYECKUX
peaxkuuu;

14)  cocmasnenue  MOJCKYIAPHBIX  YpPaBHCHHM  XHMHYCCKHUX  PCaKIui,
MOATBEPXKAAIONIUX  OOIMEe  XUMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHWYECKUX BEIICCTB M OTPAKAIOIINX CBSI3U MEKIY KJIaCCaMH COSIUHEHUN;
15) cocmaenenue ypaBHEHUN peakluii ¢ y4aCTUEM DJICKTPOJIUTOB TAK)KE B HOHHON
dopwme;

16) onpedenenue 1O XAMHYCCKUM YPAaBHCHUSM TNPUHAIJICKHOCTH PEAKIIH
K ONIpeICAEHHOMY THITY WJIA BH]TY;

17) cocmasnenue ypaBHEHUH OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX —PEaKIUH
C TIOMOIIIBI0 METO/Ia JIEKTPOHHOTO OanaHca,

18) npumenenue  TIOHATUH  KOKHUCJICHHE» W  KBOCCTAHOBJICHUE» IS
XapaKTePUCTUKN XUMHUYECKHX CBOWCTB BEIIICCTB;

19) ompeoderenue ¢ TOMONIBIO KAYSCTBCHHBIX pEAKIMi XJIOPHUA-, CYibdar-
U KapOOHAT-aHMOHOB ¥ KATHOHA aMMOHHSI B PaCTBOPE;

20) obwacHenue BIMSHHS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHMHYCCKUX
peaKiuu;

21) ymenue xapakmepuzoéamv  TOJOKEHHE METAJUIOB M  HEMETAJIOB
B TICPUOIMYECKOM CUCTEME OJJIEMEHTOB, CTPOSCHHUE HMX AaTOMOB W KPHUCTAaJIIOB,
obmue Gpu3nIecKue U XUMUYECKUE CBOMCTBA;

22) obwsicnenue MHOTOOOpa3Wsi TMPOCTBIX BEIISCTB SBICHUEM AJUIOTPOIHH
C yKa3aHHUEM €€ IIPUYNH;

23) ycmanosnenwue  pazsIUUMA  THUAPO-, THUPO- MW DIEKTPOMETALTYPIHHU
U WIIIOCMPUpPOBanue OSTUX PA3TUUUA TPUMEPAMH  MPOMBIIIUICHHBIX CITOCOOOB
MOJIYYCHHS] METAIITIOB;

24) ymenue oasamwv o0NIyr0 xapaktepucTuky iemeHtoB |, Il, VIIA rpymm, a
TaKKe BOJOpPOAA, KHUCIOpOAa, a3oTa, cepbl, (ocdopa, yriaepoma, KpeMHUS U

00pa30BaHHBIX MMHU MPOCTHIX BEUIECTB M BAXXHEHIIMX COCIMHEHUHN (CTpOCHHUE,



12

HaxXOXJCHUE B MPUPOJIE, TOIydYeHHEe, (PU3NUECKHE W XHUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE);

25) ymenue onucvisams KOPPO3UIO METAIIOB M CITOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouszeoOums XUMHUYECKHE pacu€Thl C HCIOIb30BAHHEM ITOHATHI
«MaccoBas JOJI BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJISPHBIHA
00BEM» 1O (hopMysIaM U ypaBHCHUSIM PEaKITUi;

27) onucanue CBOWCTB M MPAKTUYCCKOTO 3HAYCHHS H3YUYCHHBIX OPraHMYCCKUX
BEIIECTB;

28) ewvinonnenue 00O03HAYECHHBIX B MPOrPaMME SKCIICPUMEHTOB, PACHO3HABAHUE
HEOPraHUYECKUX BEIICCTB 110 COOTBETCTBYOIIMM IPU3HAKAM;

29) cobmooenue npaBui Oe3omacHOW padOTBl B XHMHYECKOM KaOWHETE

(;1abopatopun).
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Conep:xxanue Kypca XuMHUHU

8 KJIACC

HavajibHbIe MOHATHA U 3aKOHbI XMMHUU
Tena m BemiectBa. CBOMCTBa BEUIECTB. JTajlOHHbIE (U3UUECKHE CBOWMCTBA
BelIeCTB. Marepuansl U MaTepuanoBeeHue. Poib XMMUU B )KU3HU COBPEMEHHOTO
oOmectBa. OTHOIIEHHE 00IECTBAa K XUMUU: XeMOPUIHS U XeMOo(poOusl.

Mertoasl uzydenus xumuu. HaGmrogenue. DkcnepumeHT MojeaupoBaHue.
Mojenu MaTepuaibHbIE U 3HAKOBBIE WU CUMBOJIBHBIC.

l'a3el. Kupakoctu. TEpnble BemiecTBa. B3auMHble MNEPEXOabl MEXKIY
arperaTHbIMU COCTOSTHUSIMM BEIIIECTBA: BO3TOHKA (CyOIMMaIius) u aecyoaumanius,
KOHJICHCALIMS U UCHapeHue, KPUCTAIIIIM3AllHS U TIJIaBJICHUE.

Odusuyeckue sBiaeHUs. YuCTble BellecTBAa M CMECU. [ OMOTeHHbIE U
rereporennbie cmecu. Cmecu razoobOpassble, kuakue U TBEpAbIE. CrocoObl
paszeseHusl CMecei: meperonka, Uiu TUCTUIUIALNS, OTCTauBaHUE, (PUIBTPOBAHUE,
KPUCTATM3AIMS WM BblllapuBaHue. Xpomartorpadus. Ilpumenenune >THX
CIIoco0OB B JIa0OPATOPHOM MPAKTHUKE, HA MPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE HJIEMEHThl. ATOMBI W MOJIEKYJbl. [IpocThle W CIOXKHBIE
BellecTBa. AJUIOTPONHKS Ha mpuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHHUSI aTOMHO-
MoOJIEKyJIsipHOTO yueHus. MoHbl. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS.

3Haku (CUMBOJIBI) XUMHUYECKHX 3JIeMEHTOB. MHbopMaIis, KOTopyr HECyT
3HAKH XUMHUYECKUX DJIEMEHTOB. DTHUMOJOTHS HA3BaHUN HEKOTOPBIX XUMHUUYECKUX
anemMeHToB. [lepronnueckas Tabnuia xumudeckux ayemeHToB /. Y. Menneneena:
KOPOTKONEPUOAHBIA W JJIMHHOICPHOAHBIM BapuaHThl. [lepuonsl u Tpynmel.
I'maBHasg u moOoyHas moArpymmsl, uiu A- u b-rpynmnel. OTHOCUTENbHAST aTOMHAs
Mmacca.

Xumuueckue ¢opmynbl. HMuaekcsl u kosdduuuentsl. OTHOCHUTENbHAS
MOJIEKYyJIsIpHass macca. MaccoBasi J10Js XMMHYECKOTO 3JIEMEHTAa B COEAWHECHUMU.

Nudopmaiiusi, KOTOpyro HECyT XUMUYECKUE (DOPMYIIBI.
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BanentHocts.  CTpykTypHBIE  (OpMysbl.  XUMHUYECKHE  BJIEMEHTHI
C IOCTOSIHHOM M MEpPEMEHHOW BaJeHTHOCTHIO. BhIBOA (OpMyInbl COEAMHEHUS IO
BajieHTHOCTH. OnpeniesieHne BaJIEHTHOCTH XMMHUYECKOIo 3JIeMEHTa 1Mo (Gopmyrie
BemecTBa. CocTaBiIeHUE HA3BAHUN COCTMHEHUM, COCTOSIIIUX U3 JBYX XUMUYECKHUX
AJIEMEHTOB, 10 BaJIEHTHOCTU. 3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB.

XuMHYecKue peakuuu. PeareHTel W NpOayKThl peakuuu. IlpusHaku
XUMUYECKUX pEakUMil. YCIOBUS HMX NPOTEKaHWs W MNpekpamieHus. Peakuuum
TOPEHHUsI. DK30TEPMUYECKHUE U IHAOTEPMHUUECKNE PEAKIIUU.

3aKOH COXpAaHEHHUs MACChl BEIIECTB. XUMHUUECKUE ypaBHEHUsA. CocTaBiieHHE
XUMHYECKUX ypaBHeHUH. NH(popmalus, KOTOpYIO HECET XUMHUECKOE YpaBHEHHUE.

Knaccudukanuss XxumMudeckux peakuuid 1Mo COCTaBy M YHUCIY PEareéHTOB U
OpPOAYKTOB. THUNBI XUMHUYECKUX peakuuid. Peakuuu coOeIWHEHMS, pPa3I0KEHUS,
3aMmeleHus 1 oomeHa. KatanuzaTopsl v KaTasus.

JdeMoHCcTpamuun

e KoJeknus MaTepralioB U U3J1EJIUN U3 HUX.

e Mogenu, UCTIONIb3yeMble Ha ypOKax (GU3UKU, OMOJIOTUU U Teorpadumu.

o OOBEMHBIC U MIAPOCTEPKHEBBIE MOJIEIM HEKOTOPHIX XUMHUYECKHX BEIIECTB.
e Mozenu KpUCTaNIMYECKUX PEIIETOK.

e CoOupanue npubopa Jj1si TOTyYEHHUs ra3a U MPOBepKa ero rTepMETUYHOCTH.
e Bosronka cyxoro npaa, HoJa Wik HaTaluHA.

e ArperaTtHble COCTOSIHUS BOJIBL.

e PazgeneHne IByX  HECMELIMBAIOIIMXCSA  KUJIKOCTEM C€  ITOMOIIBIO

JEIINTEIIbBHON BOPOHKH.

e Jluctunisatop u ero padora.

e VYcraHoBka /s GUIBTPOBaHMS U €€ padoTa.

e YcraHOBKa JJIs BRIMIApUBAHUS U €€ padorTa.

e Koeknusi ObITOBBIX MPUOOPOB Ji1 PUIBTPOBAHUS BO3AYXa.

e PaszneneHue kpacsmiero BeniecTBa (QuomMacrtepa € IMOMOIIBIO METOJa

OyMaxkHOU XpomaTtorpaduu.
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e Mojenu amIoTpONHBIX MOAU(UKAIINI YyTIepoia U CephI.

e Jlosyuenue o30Ha.

e Tloprpersi 1. 5. Bepuennyca u JI. 1. Menneneesa.

e KOpOTKONEpHOAHBIA W JJIMHHOIEPUOAHBIA BAPUAHTHI NEPUOAUYECKOU
cuctemsl /[. 1. Menpaeneena.

e KOHCTpyHpOBaHME IIAPOCTEPKHEBBIX MOAEIEN MOJIEKYI.

e Annapar Kunna.

e Paznoxenue 6uxpomara aMMOHHS.

e ['opeHuE cepbl U MAarHUEBOM JIEHTHI.

e Tloptpetsl M. B. JlomonocoBa u A. JI. JIaBya3be.

e  OnbIThI, WUIFOCTPUPYIOIIUE 3aKOH COXPAHEHHS MACChl BEILIECTB.

e [‘openue dochopa, pacTBopeHHE MPOAYKTA TOPEHHS B BOJAE U MCCIIEIOBAHUE
IIOJIYYEHHOT'O pacTBOpa JIAKMYCOM.

e B3anMoIenCTBUE CONSTHOU KUCIOTHI C IUHKOM.

o [lonyuyenue runpoxcuaa meau(ll) u ero paznoxkeHue npu HarpeBaHUH.

JlaGopaTopHblie ONBITHI

® O3HaKOMJICHHE C KOJUICKITUEH Ja00paTOPHOM MOCY/IbI.
® [IpoBepka repMETHIHOCTH TTPUOOPA JIS MOITYUESHHS Ta30B.
® O3HaKOMJIEHHE C MUHEpaIaMH, 00Pa3yIOIIMMH TPAHUT.

® IlpurotoBiieHHE TETEPOr€HHONW CMECH MOPOIIKOB CEPbl C KEIE30M U HX
pazzesieHue.

® BsauMojeicTBHE pPACTBOPOB XJIOPUIOB U HOAUAOB Kallusg C PacTBOPOM
HUTpaTa cepeodpa.

® Ilomyuenue runpokcuna wmeau(ll) m ero B3aumMoAeilcCTBUE C CEpHOM

KHCJIOTOM.
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® B3aumozencTBue pacTBopa COAbI ¢ KUCIOTOM.

¢ [IpoBepka 3aKOHA COXpPAHEHHUsI MACChl BEIIECTB HA IPUMEPE B3aUMOACHCTBUS
IEJIOYU C KUCIIOTOM.

¢ [IpoBepka 3aKOHA COXpPAHEHHUSI MACChl BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS
ménoun ¢ conbto xeneza(lll).

® Pa3noxeHue nepokcuaa BoAOpoJa ¢ moMoulplo okcuaa mapranua (IV). 11.

3aMelleHue Keae30M MEIM B METHOM KYIIOpOcCe.
IIpakTyeckue padoThI
1. IIpaBusa TeXHUKK 0E30MACHOCTH W HEKOTOPBIE BUILI pabOT B XUMHUYECKOUN
naboparopuu (KaOMHETE XUMHUN).
2. HaGmronenue 3a ropsiei CBe4oHu.

3. AHanu3 mouBkbl (aHAJOT paboThl «OUYHUCTKA TOBAPEHHOW COJTHY).

Baxkueiimue npeacTaBuTe M HEOPraHm4eckux BemecTs. KosmmyecrBeHubie
OTHOIIIEHHUSI B XUMHH

CocraB Bo3ayxa. [lonstue 06 00BEMHOM J1051€ (@) KOMIIOHEHTA IIPUPOTHOM
ra3oBoil cMecu — Bo3jayxa. Pacuér o0béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0
00BEMHOM 10J1e 1 HA0OOPOT.

Kucnopoz. O3omn. [lonyuenue kucnopoaa. Cobupanue u pacrno3HaBaHUE
KuCIIopoaa. XMMUYECKHUE CBOMCTBA KUCIOPO/IA: B3AUMOJEUCTBUE C METALIAMH,
HEMETAJUIaMH U CIIOKHBIMU BelecTBaMu. [[pumenenue kuciaopoaa. Kpyrosopor
KHUCJIOPOJa B IIPUPOJIE.

Oxcunpl. ObpazoBanne Ha3BaHUN OKCUAOB 1O UX Gpopmynam. CocTaBiieHne
dbopMyJT OKCHJIOB IO UX Ha3BaHUAM. [IpeacTaBuTe OKCHIOB: BOAA M YIIICKUCIIBIN
ras, Heraui¢Hasi U3BECTh.

Bopopon B nipuposie. uzndeckre U XUMUYECKHE CBOMCTBA BOJIOPOJIA, €0

MOJYUYCHHC U IIPUMCHCHHC.
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Kucnotel, ux coctaB u wux kiaccubukanus. HWuaukatopel. Tabnuia
pactBopuMocTd. CepHasi U COJIAHAsA KUCIIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Comu, ux cocTaB W Ha3BaHusA. PacTBOpUMOCTH CcOJieil B  BOJE.
[IpencraButenu coneit: Xaopua HaTpus, KapOoHAT HaTpHs, pochar KaabLus.

IloctosinHass ABoragpo. KommuectBo BemiectBa. Monb. MonsipHas macca.
KpaTtHble ennHUIBI U3MEPEHUST KOJTMYECTBA BEIIECTBA — MUJLIMMOJIb U KUJIOMOJIb,
MUWIJTUMOJIIPHAsl U KUJIOMOJISIPHAsi MacChl BELIECTBA.

Pacuérsl ¢ ucnosb30BaHUEM NTOHATUN «KOJIUYECTBO BEIIECTBAY», «MOJISIPHAS
Maccay, «IOoCTOsIHHAsE ABOTaipo».

3akoH  ABoragpo. MomspHbelii  00bEM  Ta3000pa3HBIX  BEIIECTB.
OTHOcHUTENBHAS TIJIOTHOCTD ra3a Mo JIpyromy rasy.

KpaTuble enuHMIBI U3MEPEHUS] — MWUIMMOJSIPHBIA W KUJIOMOJISIPHBIN
00bEeMBbI Ta3000pa3HBIX BEIIECTB.

Pac4éTel ¢ UCTIOIB30BAHUEM TTOHATUN «KOJMYECTBO BEIIECTBA», «MOJIApHAs
Maccay, «MOJIIPHBIA 00hEM Ta30By, «YUCIIO ABOTAIPOY.

I'mapocdepa. Kpyrosopor Boasl B mpupojae. dusnyeckue u XUMUUYECKUE
CBOMCTBA BOJIBI: B3AaUMOJENCTBHE C OKCHUIAMH.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUW B Boje. V3MeHeHue
OKPACKM WHJIHUKATOPOB B IIEIO4YHOM cpene. IlpeacraBurenu 1mienoden:
TUJPOKCHUIBI HATPUS, KaTUs U KaJbILIUS.

PactBopurens u pactBopéHHOe BemecTBO. PactBopel. PacTBOpeHue.
I'mppatel. MaccoBast goyist pacTBOPEHHOrO BewiecTBa. Pacuérel, CBs3aHHbIE
C UCITOJIb30BAHUEM IOHATHS «MACCOBas J0JIsI PACTBOPEHHOTO BEILIECTBAY.

JdemoHcTpanumn

e OmpeneneHue coaepKaHusi KUCIOPOa B BO3IYXE.
e [lomyyeHue KUCIOpOJA pA3JIOKEHUEM IEpMaHraHaTa KaJUusl U MEPOKCUIA

BOJIOPO/A.

e (CoOupaHue METOJIOM BBITECHEHUS BO3/lyXa U BOJIBI.

e PacriozHaBaHue KHCJIOpPOaA.
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e Topenue maruus, xxemnesa, yrisi, cepsol U pochopa B kuciaopoze.

e Komnekius OKCUI0B.

e Tlonyuenue, cobupanue 1 pacro3HaBaHUE BOJOPOA.

e ['opeHue BOLOpPOJA.

e BzaumoneiictBue Bomopoa ¢ okcuaom meau(ll).

o Kotekius MUHEPAIbHBIX KUCIIOT.

e [TlpaBuyio paz0aBieHUs! CEPOIl KUCIOTHI.

e Komnekius cosiei.

e Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE.

e HexkoTtopble MeTauIbl, HEMETAJJIBI U COCTMHEHUS C KOJIMUYECTBOM BEIIECTBA,
paBHBIM 1 MOJTb.

e Mogens MosipHOTO 00bEMA Ta3000pa3HBIX BEIIECTB.

e KoJuteknus ocHOBaHUMH.

JlaGopaTopHblie ONBITHI

® [ToMyTHEHHE U3BECTKOBOM BOJIbI MPU MPOIMYCKAHUU YTJIEKUCIIOrO Ta3a.
¢ [losnydyenue BOgOpOAa B3aMMOJICMCTBUEM LIMHKA C COJISTHOM KMCIIOTOM.
® Pacnno3HaBaHWE KUCJIOT C MMOMOIIbIO MHAUKATOPOB.

¢ M3MeHeHre OKpacKU MHIUKATOPOB B IEIIOYHOU CpETIE.

® O3HakoMJieHHE C TpenaparamMyd JOMAallHEHd WM IIKOJIbHOM AanTeyKH:

pacTBOpaMu MepoKCcHUaa BOJAOPOIa, CHIUPTOBOM HACTOMKH MOJa, aMMHUAKA.
IIpakTnyeckue padéoThI
4. IlonyyeHue, coOMpaHue U pacrno3HaBaHUE KUCIOPOAA.
5. Ilonydenue, cobupanue U pacrno3HaBaHUE BOJOPOIA.
6. IlpuroroBneHue pacTBOpa C 3aJaHHON MAaCCOBOM JOJEH PacTBOPEHHOTO

BCIICCTBA.

OcCHOBHBIE KJIaCChI HCOPraHNnICcCKUX COGI{I/IHeHI/Iﬁ
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O6o00uieHne cBeaeHuit 00 oOKcuAax, MX KilacCU(UKAIMKM, HA3BaHUSAX U
cBoicTBax. CriocoObl MOTYUYEHUSI OKCUIOB

OcHoBanus, ux Kinaccudukaius, Ha3BaHUs U CBOMCTBA. B3aumopelcTtBue ¢
KUCJIOTaMHU, KHCJIOTHBIMHU OKCHUJIAMU M COJsAMHU. Pa3iiokeHue HepacTBOPUMBIX
ocHOBaHUN. CIOCOOBI MOTYYEHUS] OCHOBAHMM .

Kucnotsl, ux xnaccudukanus u HazpaHusa. OOIIHEe XUMUYECKUE CBOMCTBA
KUCJIOT. B3auMopaelcTBUE KHUCIOT C METaIaMHU. OJEKTPOXUMHUYECKUN Pl
HanpsSOKEHUW METAJUIOB. B3anMMOJENCTBHUE KHUCIOT C OKCHJAAMH METAJUIOB.
B3aumopelicTBue KHUCIOT C OCHOBAaHUSMU — pEAKUMS HEUTpaIu3aluH.
B3aumopeiictBue  kuciaor ¢ consmu. [lomydeHue  OECKUCIOPOIHBIX U
KUCJIOPOACOAEPKAIIUX KUCIIOT.

Comu, wux wiaccupukanys U CBOWCTBA. BiauMmojelcTBue coyied ¢
MeTajiaMu, 0COOCHHOCTH 3TUX peakiuil. BzanMoelicTBie coiei ¢ COsIMH.

['eneTnueckue psAabpl MeTaula U HeMeTaa. ['eHeThdeckass CBA3b MEKIY
KJIACCAMHU HEOPTaHUYECKUX BEIIECTB.

JlaGopaTopHblie ONBITHI

® B3auMmoencTBre OKCHUIa KaJIbIUA C BOJOM.

¢ [lomyTHEHHE U3BECTKOBOW BOJIBI.

® Peakuus HeUTpaau3amyu.

® [Tonmyuenue rugpokcuaa Mmeau(ll) u ero B3auMoaencTBHE C KUCIOTOM.
® Paznoxenue runpokcuna meau(Il) npu nHarpeBanumu.

® B3anMoJIeiCTBHE KHUCJIOT C METaJJIaMH.

® B3anMoIeiCTBHE KHUCJIOT C COISIMH.

® O3HAaKOMJICHHUE C KOJIJICKIIUEH COJICH.

® B3aumopeiicteue cynbdarta meau(Il) c sxenezom.
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® BzanMoieiiCTBHE COJIEH C COISIMU.

® ['eHeTnyeckas CBS3b MCKIY KJIaCcCaMM HCOPraHMYCCKHUX BCIICCTB HA IPUMEPC

COCIMHEHUN MEIU.
IIpakTyeckue padoThI
/. PemeHue 5SKCIEpUMEHTAIbHBIX 3a7ady 10 TeMe «OCHOBHbBIE KIIACCHI

HCOPTaHNYCCKUX COCHHHCHHﬁ)).

Iepuoanyecknii 3aKOH M EPUOAUYECKAS CUCTEMA XUMHUYECKUX JJIEMEHTOB
. U. MenaeseeBa. CTtpoeHue aromMa
EcrecTBeHHBIE  cemelcTBA  XMUMHUYECKHX  DJIEMEHTOB:  UICJTOYHBIE U
IEJIOYHO3EMEJIbHBIE METaJUIbl, TallOTeHbl, HWHEPTHBhIC (OJIArOPOJHBIE) Ta3bl.
AMdoTtepHOCTh. AMGBOTEpPHBIE OKCUIBI U THAPOKCH IBI. KOMIUIEKCHBIE COJIH.

Otkpeitue JI. Y. MenaeneeBbiM NEPUOAUYECKOTO 3aKOHA U CO3/IaHUE UM
NEPUONUYECKON CUCTEMBI XUMUYECKHUX JIEMEHTOB.

AToMBI Kak ¢opma CYIIECTBOBAHHMS XUMHUYECKUX 3J1eMeHTOB. OCHOBHBIE
CBEJICHUA O CTPOCHUU aTOMOB. JlokazaTenbCTBa CI0XKHOCTH CTPOCHHUSI aTOMOB.
Omnbitel Pezepdopaa. [Tnanerapuas Moens CTpOSHUS aToMa.

CocTtaB aTOMHBIX fJ€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAas
Macca. B3auMoOCBsA3b MOHATHI «IIPOTOHY», «HEUTPOH», «OTHOCHUTEIbHASA ATOMHAas
Mmaccay.

Mukpomup. OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX YPOBHEW aTOMOB
XUMHU4YeCKUX 3JieMeHTOB 1—20. [ToHaTHE 0 3aBEpIIEHHOM AJIEKTPOHHOM ypPOBHE.

N3oTonpl. Pusnyeckuid CMbICH CUMBOJMKHA [lepuoamyeckoil CHUCTEMBL.
CoBpemeHHass (QOpMYIUMPOBKA MNEPUOJAMYECKOrO 3aKOHA. VI3MeHeHusi CBOWCTB
AJIEMEHTOB B TEPHOJAaX M Tpynmax Kak (YHKIHS CTPOCHHS DICKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepuCTUKAa DJJIEeMEHTa-MeTajla W d3JEeMEHTa-HeMeTauia 10 UuX
MOJIO)KCHUID B TEPUOJUYECKON CUCTEeME XUMHYecKux anemeHntoB J[. U.

Mennemneena.
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JdemoHncTpanuu

Paznuunbie popMbl TaGIUI] TEPUOAUIECKON CUCTEMBI.

MogenupoBanue ocTpoeHus nepuoandeckou cucremsl . . Menneneesa.
e Mogenu aTOMOB XUMUYECKHUX AJIEMEHTOB.
e Mopaenu aTOMOB 3JIEMEHTOB 1—3-ro nepuoioB.

JlaGopaTopHble ONBITHI

¢ HonyquI/Ie aM(i)OTCpHOI‘O r'maApoKCrua U UCCIICAOBAHUC CTO CBOMCTB.

Xumudeckasi cBsi3b. OKHCIUTETBbHO-BOCCTAHOBUTEJILHbIE PEAKIIUU
Nonnass xumuueckas cBsizb. VOHBI, 0Opa3oBaHHBIC aTOMaMU METAUIOB U
HeMeTaioB. CxeMbl 00pa3oBaHMsl MOHHOUM CBSI3U JIJIE OWHAPHBIX COCIUHECHUM.
HNonHuble KpucTaiMyeckue pemeéTku U (U3NYecKrue CBOMCTBA BEIIECTB C ITUM
TtunoM peméTok. [lonarue o GopmynpHONM enMHNIIE BEIIEeCTBA.

KoBanenTHass xumudeckasi CBsi3b. DIIEKTPOHHBIE U CTPYKTYpPHbIE (HOPMYJIBI.
[lonsitue o BamentHOCTH. KoBaneHnTHas HemodsipHas cBsizb. Cxembl 00pa3oBaHUs
KOBaJICHTHOW CBSI3W Ji1 OWHApHBIX COEAUHEHUN. MOJEeKylIsIpHbIE M aTOMHBIE
KPUCTAJUIMYECKHE PEIIETKU U CBOKMCTBA BEIECTB C 3TUM THIIOM PEIIETOK.

DNEeKTpOOTPUIATENBHOCTb. Psin anekTpooTpuniatenbHocTH. KoBaneHTHas
noJisipHasi XuMu4eckast CBsi3b. Jumonb. Cxembl 00pa3oBaHHs KOBaJEHTHOM
MOJISIPHOW CBSI3U JJisl OMHApPHBIX COEAUMHEHUU. MOJEeKyspHble W aTOMHBIE
KPHUCTAJUIMYECKUE PELIETKU U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramudeckass XUMUYECKass CBSI3b U METAJUIMYECKAS KPUCTAILIAYECKAS
pemérka. CBOMCTBa BEIIECTB C ATUM THUNOM pewm€rok. Eaunas mpupona
XUMHUYECKHUX CBS3EH.

Crenenp oxucienusi. CpaBHEHHUE CTENEHU OKHCICHHS W BaJCHTHOCTH.
[TpaBuna pacu€ra cTeneHe OKUCIeHUs 1Mo GOpMyIaM XUMHUYECKUX COCTHHCHHM.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. OnpeneneHne CTeneHeun
OKHUCJICHUS JJIsl 3JIEMEHTOB, OOpa3yIOIIUX BEIleCTBAa pPa3HbIX KiaccoB. Peakuuu

HOHHOTO OOMEHa M OKHCIMTEIHLHO-BOCCTAHOBUTEIIHLHBIC PCaKI M. Oxucnurenap u
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BOCCTAaHOBHTCIIb, OKHCIICHHC HW BOCCTAHOBJICHUC. CocraBienue ypaBHCHI/Iﬁ
OKHUCIHUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKI_[I/Iﬁ MCTOAOM JBJICKTPOHHOT'O Oajanca.

JdemoHcTpanumn

Buneodparmentsl u cnaiinpl «loHHas XuMUYECKas CBSI3bY.

Konneximsa BemecTs ¢ HOHHON XUMHUYECKON CBA3BIO.

e Moaenu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

e BupaeodparmenTs! u ciaiiipl «KoBaJIeHTHasE XUMUAYECKAs CBSI3bY.

e Komiekius BeuecTB MOJIEKYJISIPHOTO U ATOMHOT'O CTPOCHMUSI.

e Mopenu MOJEKYJIAPHBIX U ATOMHBIX KPUCTAIUIMYECKUX PEUIETOK.

e BuaeodparmeHTsl U ciaiapl «MeTamindeckasi XMMHIeCcKast CBS3bY.

o Komnekmus «MeTauibl U CIUIABBIY.

e BsaumoseiicTBue 1IMHKA C CEPOM, COJNITHON KUCIOTOM, xsopuaom meau (I1).
e ['opeHue Maruus.

e B3auMonencTBre XJIOPHOM U CEPOBOJOPOIHON BOIBI.

JlaGopaTopHblie ONBITHI

® I3roTtoBiicHUE MOACIIN, I/IJIJII-OCTpI/Ipy}OH.Ieﬁ CBOMCTBA METAJUINYECKOMN CBS3U

9 KIIACC
IToBTOpEeHUe U 00001IeHUE CBeAeHUIl MO KYpCy 8 Kiacca
bunapubie coenunenus. OKCUIBI COIEOOpa3yOIMKUE U HECOIE0Opa3yIoIue.
['unpoxcuasl: ocHOBaHMs, aM(OTEepHBIE THAPOKCUIIBI, KHCIOPOICOIEPIKAIINE
kucioTel. CpeaHue, KUCble, OCHOBHbIE U KOMIUIEKCHBIE COJIU.

OO6oOmieHne CcBeACHU O XMMHUYECKHX peakmnusax. Kiaccudukarms
XUMUYECKUX PEAKIUNA MO pa3INYHbIM MIPU3HAKAM: COCTaBY U YHCIY pearupyrommx
1 00pa3ylomuXxcs BEIISCTB, TEIUIOBOMY 3(ddekTy, 00paTuMOCTH, H3MCHCHHIO
CTeTICHEH OKHCIIEHUS DJJIEMEHTOB, OOpa3yIolMMX pearupyloniue BEIIeCTBa,
arperaTHOMY COCTOSIHUIO PEarupyrouux BelleCTB, UCIIOIb30BAHUIO KaTaau3aTopa.

[TonsaTne o ckopoctn XuUMHYECKOM peakuuu. DakTopel, BIMSIOIME Ha

CKOPOCTh XHMHUYECKHMX PEaKUUW: NpUpPOJa pearupyronux BEIIECTB, HX
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KOHLEHTpalus,  TeMmmeparypa,  IUIOIIaJAb  CONPUKOCHOBEHHUS,  HalU4He
katanuzartopa. Karamus.
JdemoHcTpanumn
o O3HakoMJIEHHE C KOJUIEKUMSIMHU METAJIOB M HEMETAJIJIOB.
o O3HakoOMJIEHHE C KOJUJIEKUHUAMH OKCHIOB, KHUCIIOT U COJEH.
e 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKLMH OT MPUPOJbl pearupyromux
BELIECTB.
e 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHM peakuud OT KOHUEHTPALUH
pearupyroumx BelecTB.
o 3aBUCUMOCTh  CKOPOCTM  XMMHUYECKOW  peakuuu  OT  IUJIOLIAau
CONPUKOCHOBEHHUS PEarupyrolnx BEMIECTB («KUIISIIIIUMA CITOM»).
e 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMW peakluu OT TeMIepaTyphl
pearupyronmx BemecTB.

JlaGopaTopHble ONBITHI

® B3aumojelicTBue aMMHaKa U XJIOPOBOAOPO/IA.

® Peakuus HeUTpaau3alyvu.

® HaGmroneHue terioBoro 3¢ exra peakiuy HeHTpaTr3aliii.

® B3zaumogeiictBue cepHoil KUCIOTHI ¢ okcuaoM meau(Il).

® Pasyio)keHne MepoKkcuaa BOAOPOaa C TOMOIIBIO KaTama3bl KapToders.

® 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKIUU OT MPUPOAbl PEArupyIONIUX

BEIIECTB HA IPUMEPE B3aUMOJICHCTBHUS PACTBOPOB THOCYIh(haTa HATPHUS U XJIOpUIa

Oapws, THOCYIb(aTa HATPHS U COJITHOM KHUCIIOTHI.

¢ 3aBUCUMOCThH CKOPOCTH XMMUYECKON pPEaKIIMU OT MPUPOIbI METAIIOB IIPH UX
B3aMMOJICHCTBUH C COJITHOM KHCIJIOTOM.

® 3aBHCUMOCTbh CKOPOCTH XHMHUYECKOW PEAKIIMU OT MPUPOABLI KUCIOT MPU HX

B3aUMOJENCTBUH C KEJIE30M.
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® 3aBUCHMOCTb CKOPOCTH XHUMHUYECKON PEAKIIMU OT TEMIIEPATYPHI.
® 3aBHCHUMOCTBH CKOPOCTH XMMHUYECKOW PEAKIMU OT KOHLEHTPALIUH.

® 3aBUCUMOCTbH CKOPOCTH XUMHUYECKOHN PEAKIMU OT IIOLIAIH
CONIPUKOCHOBEHMS PEArUPYIOIINX BEILIECTB.

® 3aBUCHMOCTb CKOPOCTH XUMHYECKOM PEAKIIMM OT KaTalau3aTropa.

XuMHUYeCKHe peaKkIMi B PACTBOPAX 3JIEKTPOJIUTOB

[TonsiTue 00  DIEKTPOJUTUYUECKON  JAUCCOIMAIMU.  ODJICKTPOJIUTHI U
HEIJICKTPOJUTHL. MexaHu3M  JUCCOLMALMI  DJIEKTPOJIUTOB C  Pa3IUYHBIM
xapakTepoM CBsi3u. CTeneHb SJICKTPONUTUYECKOM aucconuanuu. CuiibHbIE U
cia0ble AJIEKTPOJIUTHI.

OCHOBHBIE  TIOJIOKEHUST TEOPUU  BJIEKTPOIUTHYECKOW  JIHCCOLMAIUU.
Knaccudukanus nmoHOB M uX cBoiicTBa. KHCIOTB, OCHOBaHHMS M COJMU Kak
ANEKTPOIUTHL. UX KnaccuuKkamms U TUCCOIUAIUS.

OO6mue XUMHYECKHe CBOMCTBA KUCIOT: U3BMEHEHHE OKPACKU MHAMKATOPOB,
B3aUMOJEHCTBHE C METAJIaMH, OKCUJAMH M TUAPOKCUAAMHU METAJUIOB U COJISIMU.
MonekynsipHble W HOHHBIE (MOJIHBIE W COKpAIIEHHBIE) YPAaBHEHUS pPEaKIUil.
XUMHYECKUU CMBICIT COKPAlIEHHBIX YPAaBHEHUM. YCJIOBHUS MPOTECKAHUS PEAKIUU
MEX1Y 3JIEKTPOJIMTAMHU 10 KOHIA. Psi;i aKTHBHOCTH METAILIOB.

OOmme XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBHE C KHCIOTaMH,
OKCUJaMHU HEMETaJJIOB, coysiMHu. OOIIMe XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAaHMI: B3aUMOJCUCTBUE C KHUCIOTAMU, Pa3I0KEHUE IIPU HATPEBAHUMU.

OO0mme XUMUYECKHE CBOMCTBA CpPEIHUX COJIEH: B3aWMMOJEHCTBHE C
KUCJIOTaMH, IIEeJI0YaMu, COJISIMU U MeTajlaMH. B3anmMoaencTBue KUCIbIX CONEN CO
IETIOYaMHU.

IM'uaponus kak oOMeHHOE B3auMOAEHCTBHE cosieil ¢ Bojoil. ['maponus conu
CUJIBHOTO OCHOBaHUS M cJ1aboi KUCIOThL. ['maponu3 conu ciaboro OCHOBAHUS U

CWJIBHOU KUCJIOTHI. Bomopoaublii mokazatens (PH).
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CBolicTBa KHUCIIOT, OCHOBAaHUW, OKCHUJIOB U COJ€d B CBETE TEOPUH
ANEKTPOJIUTUYECKON  JAUCCOIMAIIMM U TMPEJCTABICHUH 00 OKHCIUTENIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUAX.

JdemoHcTpanumn

e licnpITaHME BEIIECTB U UX PACTBOPOB HA AJIEKTPOINPOBOIHOCT.

® 3aBHCHUMOCTH JIEKTPONPOBOJHOCTH YKCYCHOU KHCIOTHI OT KOHIICHTPALIUH.
e JIBMI)KEHME OKPAIIECHHBIX HOHOB B DJIEKTPUYECKOM TIOJIE.

e OmnpeneneHue xapakTepa cCpeasl B pacTBOPaxX COJIEH.

JlaGopaTopHble ONBITHI

® Jlucconmanusi ciaabbIX 3JIEKTPOJIUTOB HA TPUMEPE YKCYCHOM KUCIIOTHI.
® I3MeHeHne OKpacKy UHIUKATOPOB B KUCIIOTHOM Cpejie.
® Peakius HEUTpanu3aIyy pacTBopa MIENoUr pa3InyHbIMU KHUCIOTAMH.

® [Tonmyuenue rugpokcuaa Mmeau(ll) u ero B3auMojielicTBHE C pa3TUIHBIMU

KHUCJIOTaMU.

® B3zaumopelcTBre CHIIBHBIX KUCIIOT ¢ okcuaoMm meau(Il).
® B3aumoaencTBUe KUCIOT C METaJJITAMHU.

® KauecTBeHHas peakiys Ha KapOOHAT-UOH.

® [losnydyenue CTyaHS KPEMHHEBON KUCIOTHI.

® KauecTBeHHas peakIiys Ha XJIOPHU/I- WU CYIb(haT-HOHBI.
¢ M3MeHeHne OKpacKU MHIUKATOPOB B IECIIOYHOU CpETIE.
® BzaumoaencTBHE MIET0YEH C YTIIEKUCIBIM Ta30M.

¢ KauecTBeHHas peakius Ha KATUOH aMMOHHMSL.

® [Tonyuenue rugpokcuaa meau(ll) u ero paznoxenue.
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® B3aumojelicTBre KapOOHATOB C KUCIOTAMH.
® [lonyuenue rugpoxcuaa xeneza(lll).

® BiaumojelicTBue xene3a ¢ pactBopoM cyibdara meau(ll).

IIpakTyeckue padoThI
1. Peniennie 3KCrepuMEHTAIBHBIX 33/1a4 110 TeME «DJIEKTPOIUTHYECKAs
JUCCOLIUALIHS.
HemeTtasyibl 4 MX cOeIMHEHUSI

CtpoeHne aTOMOB HEMETAJUIOB U X MOJIOKEHUE B MEPUOINYECKON CUCTEME.
Pan  anexrtpoorpunarenbHocTd. Kpucrannuuyeckue peméTrkd HEMETauloB —
npocThiX BemecTB. PDu3mdeckue CBOMCTBa HeMmeTawioB. OOIMe XUMUYECKHUE
CBOWCTBAa HEMETAJIJIOB: OKUCIUTEIBHBIE U BOCCTAHOBUTEIbHBIE.

l'anorensl, cTpoeHUE UX aTOMOB U MOJEKYJ. DUBMYECKHE U XUMUUYECKUE
CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTH W3MEHEHHUsS CBOICTB TaJOr€HOB B
3aBUCHUMOCTH OT HX TIOJOXKEHHS B mepuoauueckoi cucreme. HaxoxneHue
rajioreHoB B MPUPOJE U UX IMOJyYeHHE. bHoIornyeckoe 3HayeHUe U MPUMEHEHUE
rajioreHoB.

l'anoreHoBoAOpOABl W COOTBETCTBYIOIIME WM KHUCJIOTHI: IJIABUKOBas,
coJisiHasg, OpOMOBOJIOPOJHAs, HOJAOBOJMOpoAHas. [amoreHuanl. KauecTBeHHBIE
pEeaKIMyu Ha rajoreHu1-uoHbl. IIpuMeHenne coeIMHEHU TajloreHoB.

O6mras xapaktepuctuka s1aemMeHTOB VIA-rpynmel. Cepa B mpupoge u eé
MOJIy4eHHE. AJUIOTPOIHBIE MOAU(UKAIMU CEPhl U MX CBOMCTBA. XHUMHUYECKHE
CBOWCTBA CEPBI U €€ IIPUMEHEHHUE.

CepoBoJOpO: CTPOCHUE MOJICKYJIbI, (PM3NICCKHE M XUMHUICCKHE CBOWMCTRBA,
nosryuerre u 3HadeHue. CepoBogopoaHas kucioTa. CynbQuabl U WX 3HAYCHUE.
JlroMuHOOPHI.

Oxkcup cepsi(IV), cepaucras kucioTa, cyiabpuThl. KauecTBeHHAs peakiys
Ha CyJIb(UT-UOH.

Oxkcup cepsi(VI), cepras kuciorta, cyibdatsl. Kpuctanioruaparsl.
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CepHasi KHUCIIOTa KakK CHJIbHBIA 3yeKTpoauT. CBoiicTBa pa30aBiIeHHON
CEpHOM KHUCJIOTBI KAaK THUIMUYHOM KHUCJIOTBHI: B3aUMOJECHCTBUE C METAIUIAMMU,
OCHOBHBIMU U aM(OTEPHBIMU  OKCHJAMU, OCHOBaHUSIMHU U  aMpOTECPHBIMHU
ruapokcuaamu, consiMu. KauecTBeHHas peakiys Ha Cyab(daT-uoH.

OO6m1as xapakTepucTUKa 3JIEMEHTOB VA-TpyIbl. A30T, CTpPOEHUE €r0 aToMa
1 MoJiekyinbl. dusnueckue M XUMUUYECKUE CBOMCTBA W MpPUMEHEHHE a30Ta. A30T
B [IPUPOJIC U €T0 OMOJIOTUYECKAsl POJIb.

AMMMaK, CTpPOCHHUE MOJICKYJIbl U (PU3MUECKUE CBOMCTBA. AMMUAuYHas BOJA,
HAIIATBIPHBIA CIUPT, TUIApAT amMMuaka. J[OHOPHO-aKUENTOPHBIA MEXaHU3M
00pa3oBaHUs CBS3U B KATUOHE aMMOHUs. BoccTaHOBUTENbHBIC CBOMCTBA aMMHUaKa.
Conu aMmMmoHus ¥ uX npuMeHeHue. KauecTBeHHas peakiiysi Ha KaTUOH aMMOHHSI.

Oxkcuapl a30Ta: HECOJICOOPa3yIoIINe W KUCIOTHBIC. A30THCTasi KUCJIOTa |
HUTPUTHL. A30THasI KUCJIOTa, €€ TIOJydeHHe U cBoicTBa. HuTparsi.

®ochop, crpoenue aroma u amwtorponus. dochunel. Dochun. Oxcup
dochopa(V) u pochopras (oprodochophas) kuciaora. DochaTsl.

OO6miast xapakTtepucThka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTpOEHUs
aTOMOB, TPOCTBIX BEIIECTB W COEOUHEHUW B 3aBUCHMOCTU OT IOJOKECHUS
AJIEMEHTOB B MEPUOAMYECKON cucTeme. YTiaepoi. AIIOTPOmHbIe MOAU(DUKAIIIN:
anmas, rpadut. AMOpQHBIN yIIIepo: caxa, aKTUBUPOBAHHBIN yroJib. AncopOims.
XUMHYECKHE CBOWCTBA yriepoaa. KOKCOXMMHYECKOE MPOU3BOJICTBO M €r0
npoaykuus. Kapousr.

Oxcupn yraepoaa(Il): ctpoeHre MoJieKyJibl, MoJlydeHHEe U cBoiicTBa. OKCH
yraepoaa(IV): cTpoeHne MOJEKyJbl, MOJYYEHUE U CBOMCTBA. YTOJbHAs KHUCIOTA.
Conu yrompbHOW KHUCJIOTHI: KapOOHATBI W TUAPOKApOOHATHl. TexHWYecKas W
MUIIEBAs COMA.

Opranuueckast Xumusi. Y TJI€BOJIOPOIbI.

MeraH, 3TaH U MPONAH Kak MpeJeiabHble (HACBIIIEHHBIE) YII€BOIOPOIBI.

OTWIEH U aleTWwIeH KaK HempeaeabHble (HEHACHIIEHHBIE) YIJIEBOIOPOIbI.
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CtpyktypHble  QopMynbl  BemiecTB. [opeHue  yriaeBojgopoioB. Peakiuu
JNETUIPUPOBAHUS MPEJICIIBHBIX YIIIEBOIOPOIOB.

Couptbl. DTUIOBBIN CIIUPT, €ro MOJTyYeHUE, IPUMEHEHUE U (DU3NOJIOTHYECKOE
nercteue. TpEXaTOMHBIN CIUPT IVIULEPUH. YKCYCHAs KUCI0Ta KaK IIPEACTaBUTEIb
KapOOHOBBIX KUCIIOT.

KpemHuii: crpoeHne atoma W HaxoxjaeHue B npupoae. CUIMLMABI U CUJIAH.
CgoiictBa kpemHusi. Oxcun kpemuusi(IV). Kpemauesas kuciaora v €€ CoJu.

IIponsBopcTBo  crekna W nemeHra.  Ilpoaykumss — CHIIMKaTHOM
MPOMBIIIJIEHHOCTH:  ONTHYECKOEe  BOJIOKHO, Kepamuka, dapdop, dasHc.
Onruyeckoe BOJIOKHO.

Hemerannel B mpupoae. @pakiimoHHasi MEPEroHKA >KUAKOTO BO3JyXa Kak
croco0 MoJy4eHHsl KHCIopoja, a3oTa u aproHa. [lomydenue docdopa, kpemHus,
XJIOpa, 1oJa. DNEKTPOJIU3 PACTBOPOB.

[TonydyeHue cepHOW KHCIOTBHI: ChIPBE, XMMHU3M, TEXHOJIOTMYECKAs CXEMma,
METOJl KHUIISIIIETO CJI0sl, IPUHIIMITBI TEIJI000MEHa, MPOTHUBOTOKA M ITUPKYJIALIHNH.
Oneywm. IIpon3BoacTBO aMMHaKka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMa.

JdeMoHCTpamuu

o KoIeKknus HEMETAJUIOB.

e Mogenu  KpUCTAUIMYECKUX  PEMIETOK  HEMETaUIOB:  aTOMHBIE U

MOJIEKYJISIDHBIE.

e (30HATOp U MPUHITUIIEI €TO PAOOTHI.

e [opeHHE HEMETAIZIOB — IIPOCTHIX BEMISCTB: cephl, Gocdopa, APEBECHOTO

YIS,

e OOpa3Iibl raJOTeHOB — MPOCTHIX BEIIIECTB.

e B3anMoeiCTBUE TraJOr€HOB ¢ METAJUIAMU.

e BriTecHeHue xj0pa OpOMOM WM HOJIa U3 PACTBOPOB MX COJIEH.

e KoJekuus npupoIHbIX COETUHEHNN XII0Pa.

e Bs3auMojeiicTBrE CEphl ¢ METAJUIAMU.

e ['opeHue cepbl B KUCIOPO/IE.



Konnekuus cynbPuanbix pyi.

KauectBeHHas peakuys Ha Cyiab(UI-UOH.

OO6eciBeurBaHUE OKPAILIEHHBIX TKAHEH CEPHUCTHIM T'a30M.
B3aumopenicTBre KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
OOyrnuBaHue OpPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOM
KHUCJIOTOM.

Juarpamma «CocTtaB BO3ayXay.

Buneodparments! u cnaiinpl «[Itnubn 6a3apb».

[lonyyenue, coOupaHue 1 pacrio3HaBaHUE aMMHAaKa.

Paznoxenue OuxpomMara aMMOHHUS.

B3aumonericTBre KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
I'openue uépHoro nopoxa.

PaznoxeHnne HuTparTa Kaaus U TOpEHUE B HEM JIPEBECHOTO yrOJIbKa.
OO6pa3ipl MPUPOIHBIX coeauHeHu hocdopa.

I'openue docdopa Ha BO31yxe U B KUCIOPO/IE.

[Tonyyenue 6enoro ¢ocdopa 1 UCIIBITAHUE €TO CBOMCTB.

Komneknus «O06pa3iibl IPpUPOIHBIX COCTUHEHUN yTiepoaay.
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CEpHOM

IToptper H. JI. 3enunckoro. IlormomeHue pacTBOPEHHBIX BELIECTB WM

ra3oB aKTUBHUPOBAHHBIM YTIIEM.
Y CTporcTBO TPOTUBOrasa.

MOI[G.]'H/I MOJICKYJ MCTaHa, 3TaHa, OTHJICHA W allCTUJICHA.

BzaumoneiictBue sTuieHa ¢ OpOMHON BOJIOM M PacTBOPOM I€pMaHraHaTa

KaJusi.

OO0mme XMMUYECKHEe CBOMCTBA KUCIOT Ha TIPUMEPE YKCYCHOM KUCIIOTHI.

KauecTtBenHas peakuus Ha MHOTOATOMHBIE CITUPTHI.
Komnexkuus «O0pa3ibl TpUPOIHBIX COCTUHEHUN KPEMHUS.
Kotekuus crekna, KepaMuKu, HIEMEHTA U U3JICIIHI U3 HUX.

KOHHGKHI/IH MNpOAYKIINH CUJINKATHOMU IIPOMBINIIICHHOCTH.
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e Bupaeodparments! u cnaitasl «[Ipor3BoJICTBO CTEKIA U IIEMEHTAY.

o Komnekuus «[IpupoaHbie cOeTMHEHNS] HEMETAIIIIOB.

e Buneopparmentsl u cnaiigpl  «PpaklMOHHAs TEPEroHKa KHUAKOTO
BO3yXa».

e Bugeobparmentsl u cnadael «llomydeHue Bojopoaa, KUCIOpoaa U
raJIOr€HOB AJIEKTPOJIUTUUECKUM CIIOCOOOM.

e Mogenu annapaToB U1 IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Mojeab KHIAIIETO CI0s.

e Mogenp KOJIOHHBI CUHTE3a aMMHAKa.

e BupaeodparmenTsl u cnaiiabl «[[pou3BoICTBO CEPHOUN KUCTOTHI.

e Buneodparments u cnaitasl «IIpou3BoicTBO aMMHaKay.

o Komnekius «ChIpbE 151 MOTYYEHUS CEPHON KUCIOTHI.

JlaGopaTopHbIie ONBITHI

® Pacrio3HaBaHKE rajJlor€HUA-MOHOB.

¢ KayecTBeHHBIE peaKIMK Ha CyIb(haT-uOHBI.

® KauecTBeHHas peakuus Ha KATUOH aMMOHHS.

¢ XMMHYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA.
¢ KauecTtBeHHbIe peakiuu Ha (ocdaT-HoH.

¢ [Tony4yeHne u CBOMCTBA YrOJIbHOM KUCIIOTHI.

¢ KayecTBeHHas peakiys Ha KapOOHAT-HMOH.

® [IpomyckaHue YIJIEKUCIOTO ra3a yepe3 pacTBOp CUIIMKaTa HATPHSL.

IIpakTnyeckue padoThI
2. 3ydyeHune CBOMCTB COMSTHOM KUCIIOTHI.
3. M3y4enne cBOMCTB CEpPHOI KUCIIOTHI.
4. IlonyyeHue aMMHaKka U U3y4eHHE €ro CBOMCTB.

5. Ilonyuenue yriaekucnoro rasa. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.
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MeTa/iibl U MX COeTMHEHUSA

[TonoxxeHre MeTamIoOB B MEPUOJAMYECKONM CUCTEME XMMHUYECKHUX DJIEMEHTOB
1. 1. MenneneeBa, CTpOEHHE aTOMOB U KPUCTAJLUIOB METAJUIOB. MeTamnuueckas
CBSI3b MU METAUIMYECKAsT KPUCTALIMYECKAs pemeTka. PU3ndeckue CBOKWCTBA
METaVIOB:  JJIEKTPO- M TEIUIONPOBOJHOCTh, OTpaXkarollass CIOCOOHOCTD,
IJIACTUYHOCTH. UEPHBIE U IIBETHBIC METAJLIHI.

Mertaniabl Kak BOCCTAHOBUTEIU. OJIEKTPOXUMHYECKUM Psii  HAMPSIKEHUM.
B3aumopeiicTBue MeTajsioB C HEMETa/llaMH, OKCHJIaMH, KHCJIOTaMH, COJISIMU.
AJTOMUHOTEPMUSL.

O6mass xapaktepucTtuka 31eMeHTOB |A-rpynmbel. OKCHABI U THUIPOKCHUIIBI
IEJIOYHBIX METAJUIOB, WX TOJIydYe€HHEe, CBOMCTBA, MpUMEHEeHHe. BaxkHeimme conu
MICJIOYHBIX METAJJIOB, UX 3HAUCHHE B IPUPOJIC U )KU3HU YEJIOBEKA.

O6mas xapaktepuctrka 3yeMeHTOB |lA-rpynmbl. OKCHUABI U THUIPOKCHUIIBI
[IEJIOYHO3EMENIBHBIX METAJUIOB, WX I[IOJYyYEHHE, CBOWCTBA M IPUMEHEHHE.
Baxseillmue coiu IIeJI0YHO3EMENbHBIX METANIOB, UX 3HAYEHUE B IPUPOJE U
KU3HM desioBeka. KapOoHaThl M THAPOKapOOHATHI KaIbIIHS.

BpeMmeHnHnas u mocrosiHHas )KECTKOCTh BOAbI. CIIOCOOBI ycTpaHEeHUsS] BpEMEHHOM
#KECTKOCTH. CrTOCOOBI YCTPaHEHHS TTOCTOSTHHOM JKECTKOCTH.

CoenvHeHUsT AIOMUHUS B MpUpoAe. XHWMHYECKHE CBOMCTBA alOMUHUA.
Oco0eHHOCTH OKCHA M THIPOKCHIA ATIOMUHHUSA KaK aM(OTEPHBIX COCIMHECHUI.
Baxxneiimue conu amoMuHus (XJIOPUI, CyIbdar).

OcobenHocTu cTpoeHus aTroma xenesa. JKene3o B mpupoze. Baxueimme pyast
xene3a. [lonyyenue uyryna u cranu. Oxcuapl u ruapokcuast sxenesa(ll) u (IID).
Comu xene3za(Il) u (IIT). OOHapyx’eHHEe KATHOHOB *eje3a B pacTBOpe. JHAUCHUE
COCIMHEHNN Kee3a.

Koppo3us razoBas (XuMu4ecKkas) v JICKTPOXUMHAYECKas. 3aluTa METAIIOB OT

Koppo3uu. Mertamnel B npupone. llonstune o merawutypruu. UépHas u 1BeTHas
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Metautyprus.  [lupoMetaiutyprusi, TUAPOMETAJUIYPTHUsl, SJICKTPOMETAITYPIHUSL.
Jlomennsiit mporniecc. IlepepaboTka uyryHa B cTalib. DJIEKTPOJIU3 PACIIABOB.
JdemoHcTpanumn

e B3anMoaencTBue HATPUsl, JIUTUSA U KAJIbLUs C BOLOM.

e ['OpeHHe HATpHUs, MAarHus M Keje3a B KUCIOPO/IE.

e Bcnblllika TEPMUTHONU CMECH.

e B3auMozeicTBHE CMECH MOPOIIKOB CEPBI U KENE3a, IMHKA U CEPBI.

e BsaumMojeicTBUE aTIOMUHUS C KUCIOTaMU, 111€JI04YaMHi U BOJIOM.

e BsaummogeicTBHE xeme3a U MEAU C XJIOPOM.

e B3auMonencTBre Meau C KOHLIEHTPUPOBAHHOW CEPHOWM KUCIIOTOW U a30THOMU
KUCTOTOM (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).

e (Okpacka rmiaMeHu COEJMHEHUSIMU IIEJTOYHBIX METAJIIOB.

e Okpacka riaMeHu COEUHEHUSIMH IIET0YHO3EMEbHBIX METAJLIIOB.

e ['arreHue U3BECTH BOJIOM.

e Jlosyuenne KECTKOM BOABI B3aAUMOJCUCTBUEM VYIJIEKHCIIONO Tras3a C
N3BECTKOBOM BOJIOM.

e VYcTpaHeHHe BPEeMEHHOM KECTKOCTU KUTITYCHUEM H I00aBICHUEM COJIBI.

e VYcTpaHeHHE TIOCTOSHHOM KECTKOCTH JOOABICHUEM COJIBI.

e HoHUTHI ¥ IPUHIUT UX JeHCTBUS (BUIEOdPArMEHT).

e Kosekuus NpupoIHbIX COCIUHEHNN aTFOMUHUSL.

e BuneodparmenTs u cnaiinbl «OKCUI ATIOMUHUS U €70 MOAN(DUKAIIHI.

o [lomyuyenune ampoOTEepHOrO THAPOKCHUIA ATIOMUHUS WU HCCIEIOBAHHE €ro
CBOWCTB.

o Komneknusa « XMMHYECKHE UCTOYHUKU TOKa».

e Pe3ynbTaThl JJIUMTEIBHOTO SKCIIEPUMEHTA IO U3YYEHUIO KOPPO3UU CTATbHBIX
M3IETUN B 3aBUCUMOCTH OT YCJIOBHH MPOIIECCOB.

e Boccranosnenue mean u3 okcuaa meau(ll) Bogopogom.

e Bupneodparmentsl u cnaitipl «[[pou3BoACTBO UyryHa U CTaan.

e Bupneodparmentsl u cnaiasl « 31enust U3 4yryHa v CTajim.
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e Bupneodparments! u cnaiiapl «[[pon3BoACTBO ATIOMUHHUS.

JlabopaTopHbIe ONBITHI

® BiaumojelicTBue xkene3a ¢ pactBopoMm cyibgara meau(ll).
¢ [losydyeHue U3BECTKOBOM BOJBI U OIBITHI C HEW.
® [Tonyuyenwue ruapokcuaos xeneza(ll) u (111).

¢ KauecTBEHHBIC PCAKIINN Ha KATUOHEI JKEJIC3a.

IIpakTyeckue padoThI
6. XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

7. Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «MeTanmnsly.

XuMHS U OKpY:KaLIas cpeaa

Crtpoenne 3emiu: sapo, MaHTHsS, 3eMHas Kopa, jJutochepa, ruapocdepa,
atMocepa. Xumuueckuit cocrtaB 3emu. ['opHble moponbl. Munepainbl. Pybl.
Ocanounsie ropasie nopoasl. [lone3npie nckonaeMele.

HcTOYHUKM XMMHUYECKOTO 3arps3HEHUs OKpyxaromend cpeabl. ['nmobGanbHbIe
HKOJIOTHYECKHE TMPOOJEMBbl YENOBEYECTBA: HAPYIICHHE OHOr€OXUMUYECKUX
KPYTOBOPOTOB XMMHUYECKHX AJIIEMEHTOB, MOTEIJICHUE KIIMMAaTa, KHUCIOTHBIE AOXKIN
u np. O30HOBBIE ABIPEL. MEXIYHApOIHOE COTPYJHHUYECTBO B OO0JIACTH OXPaHbI
OKpY’Karolen Cpeibl OT XUMUYECKOTO 3arpsi3HEHU. «3eIEHast XUMUS.

JdemoHcTpanumn

e Buneodparmentsl u cnaitnbl «CtpoeHue 3eMi U €€ XUMUYECKUN COCTaBY.

e KoJeKius MUHEPAJIOB U TOPHBIX IOPOJ.

o Komekiusa «Pyabl METaIIoBY.

e Buneodbparmentst u cmaiinbl « 7mo0anbHBIE SKOJIOTHYECKHE MPOOIEMBI

YEJI0BEUECTBAY.
e BujaeodparMeHThl U Claiiibl 0 CTENEHU YKOJIOTHYECKOW YUCTOTHI TOBapa.

JlabGopaTopHbIe ONBITHI
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® N3yueHue rpanura.

® N3ydyeHrne MapKUpOBOK PA3IMYHBIX BU0B MPOMBIILICHHBIX

1 IPOAOBOJLCTBCHHBLIX TOBAPOB.

O06001menne 3HAHUI 10 XMMHUM KYPCa OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY roCyIapCTBEHHOMY IK3aMeHY
CrpoeHue aroma B COOTBETCTBHUHM C IOJOKEHUEM XUMHUYECKOI'O 3IJIEMEHTa
B eproguyeckoil  cucrteme. CTpoeHHe  BeUIeCTBA:  XMMHYECKas  CBA3b
U KpUCTAJIJIMYecKas pemérka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMHU
IPOCTHIX BEUIECTB (METAIJIOB, HEMETAJJIOB, OJArOpPOJIHBIX T'a30B) OT IMOJIOKEHUS
AJIEMEHTOB B MEPUOJMYECKON cucTeMme. THUMOoJorus HEopraHM4eCKUX BEIIECTB,
pasziesieHue uX Ha Kiacchl v rpynisl. [IpencraBureny.

[lpusHaku u© ycloBUS MPOTEKaHHUs XUMHUYECKMX peakuuil. Tumonorus
XMUMHUYECKUX PEaKIUi MO pa3iuyHbIM IpU3HaKaM. Peaknuu HMOHHOTO oOMeEHa.
OKuCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOWCTBA
COJICO0Pa3yIOIIUX OKCHIOB, THAPOKCHAOB (OCHOBAHMH, KHCIOPOICOIAEPKAIINX

KHUCJIOT 151 aM(pOTEPHBIX TUAPOKCUAOB), COJIEH.
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IIpumMepHOe TeMaTHYeCKOE IJIAHNPOBAHNE

8 KIIACC

(2 u B Henento, Becero 70 4, U3 HUX 6 4 — pe3epBHOE BpEMSI)

Homep
OcHoBHoOE coep:xaHue XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEIbHOCTH
ypoka Tema ypoka
ypoka yyalmmxcsi (Ha ypoBHe y4eOHbIX jJelicTBHIl)
n/n
HavajnbHble MOHATHS U 3aKOHBI XuMuH (20 4)
1 [Ipenmet xummumu. Tema m BemiectBa. CBONMCTBaA BEIECTB. JTAJOHHBIE Obvsacuamy, 49YTO TPEAMETOM  HM3YyYCHUS  XUMHH

Ponb xumun

B )KM3HH YC€JIOBCKa

(u3uvyeckue  CBOMCTBA  BeEIECTB.  MarepHuaibl

U MaTepuajoBe/eHue. XUMHUYECKHE sBJeHUA. Poib
XAMHHA B oO1ecTBa.

KHU3HU COBpPEMEHHOT'O

OtHomieHue oO0mmecTBa K XAMHH: XeMouius u
xemooous.

Jemoncrpaumnu. Kosuiekius MmatepruanoB U
U3IEJIUN U3 HUX.
O3HaKoMIJIeHHE

JlabopaTopuble onbITHL. 1.

C KOJUIeKLIHEeH 1ab0paTOpHOI MOCY/IbI

SABJIAIOTCA BEIIECTBA, UX CBOMCTBA B IMPEBpaIlCHUA.
Paznuuams Tema n BCIICCTBA, BCIICCTBA U MaTCpHAJIbI.
Yemanasnusams IMPUYIUHHO-CJICACTBCHHBIC CBA3HU
MCKIY CBOMCTBaMH BEIIECTB U X IIPUMECHCHHEM.
Xapakmepuweamb IMOJIOKUTCIBHYIO U OTPHULATCIBHYIO
POJIb XUMHH B )KU3HU COBPECMCHHOI'O O6IJ_I€CTB8..
ApeymeHmupoeamb CBOIO IIO3MIHMIO II0 OTHOIICHHUIO

K XeMo(puauu u xeModoouu
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Meroasl  u3ydeHus | Meroasl HU3y4YEHUS XUMHUH. Habmonenue. | Xapakmepuzosamw OCHOBHBIE METOIbI U3Yy4YECHHUS
XUMHUHU OKCIIEpUMEHT MopenupoBaHue. Mopenu | eCTECTBEHHO-HAYYHBIX JUCLUIUIMH.
MaTepuaibHble  (BELIECTBEHHbIE) U  3HAKOBbIE | [Ipugooums NpuMeEphbl MaTEPUAIbHBIX U 3HAKOBBIX, WIH
(cumBOBHBIE). CHUMBOJIbHBIX, MOJIEJIEH, UCIIOJIb3YEMBIX Ha YpOKax (pU3UKH,
JdemoncTpauuu. Mojenu, ucroib3yeMble Ha YpoKax | OMojioruu u reorpaduu.
¢usuku, Ouonorun u reorpapuu. OObEMHBIE U | Cobupamb 0OBEMHBIE U IIAPOCTEPIKHEBBIE MOIETH
IAPOCTEPKHEBBIE MOJEIM HEKOTOPBIX XUMHYECKHX | HEKOTOPBIX XUMUYECKHUX BEIIECTB
BeIleCTB. MOoIeny KpUCTAIINYECKUX PEIIETOK
ArperartHble l'azer. XKungkoctu. Teépapie BemecTBa. B3ammusle | Pazruuams Tpy arperaTHbIX COCTOSIHHS BEIIECTBA.

COCTOSAHHA BCIICCTB

MepexoJibl  BEIIECTBA M3  OJIHOTO  arperatHoro

COCTOSIHMSI B JIpyroe: BO3rOHKa (CyOiumarusi) u

necyOnuMarusi,  KOHACHCAIMsT W HCHAapeHwHe,
KPHUCTAJLTU3AIMS U TUIaBJICHHUE.
JdeMoHcTpanuu. ColGupanue npudopa TUTST

MOJIYYCHHSI Ta3a M MPOBEpPKAa €ro TIepPMETUYHOCTH.
Bosronka cyxoro unpna, wWoma wid HadramuHa.
ArperatHble COCTOSIHUSI BOJIBI.

ONBITHI. 2.

JlaGopaTtopHble [IpoBepka

T'SPMCTUYHOCTHU npn60pa JJIsL TIOJTYYUCHUA I'a30B

Yemanasnusams B3aNMOCB3b MCXKOY arperaTHbIMA

COCTOSTHUSIMHU Ha OCHOBE B3aWMHBIX TIEPEXO0JIOB BEIICCTRA.
Hnniocmpuposams ~ B3aUMHBIC  TEPEXOJBl  BEIECTB
PUMEPaMHU.

Habnrwoams XuMUUeCKUI SKCTIEPUMEHT U Oelamb BBIBOIBI

Ha OCHOBE HAOJIIOICHUI
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IIpakmuueckas

paboma 1

HpaBMna TEXHUKHU 0€30IMaCHOCTU U HCKOTOPBIC BUIBI

paboT B XMMUYECKOH JTabopaTopuu (KaOMHETE XUMHH)

Pabomamy c n1abopaTopHbIM 000pyaA0BaHUEM

U HarpeBaTeNIbHBIMU ~ TPUOOpaMH B COOTBETCTBHH
C TpaBWJIAMU TEXHUKH O€30TMaCHOCTH.

Buinoaname npocTeiilive MaHUNYJISIUN € Ja00paTOPHBIM
000pyI0BaHUEM: c

1a60paTOPHBIM ITaTUBOM,

CO CIIUPTOBKOM

JHHomawnuii

IKCnepumerm

Hab6mronenue 3a ropsimmeii cBedoi

Buinonnsims 6e301acHbIe B TOMANTHUX YCIOBHSIX
AKCTIEPUMEHTHI, TPOBOIUTH HAOIOACHUS 32 TOPSIIEH
CBEYOI.
Ogopmasams  OT4ET O  TPOJCIAaHHOW  pabore ¢
WCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) s3BIKA M SI3BIKA

XUMHNH

dusnueckue
SIBJIEHUS — KaK
OCHOBA pa3ieleHUs

cMecell B XUMHU

duznuyeckue sBieHus. Yucrteie B€IIECTBaA U CMECH.

TI"'omorennslie n reTCPOrcHHLIC CMECH. CMmecu

razoo0pasuble, kuakue u TBEpAbIE. CroOCOOBI
pa3feneHusl cMeceil: MeperoHkKa, WIM TUCTHILISALNS,
OTCTauBaHue, (DUIBTPOBAHUE, KPUCTAIUIM3AIMUS WIH
BbINapuBaHue. Xpomartorpadus. Ilpumenenue sTHX
CrocoOOB pasneneHus cmeceii B gabopaTtopHOit
MPAKTHKE, HAa IPOU3BOJICTBE U B OBITY.

JdemoHcTpanuu. Paznenenne

JIBYX

Pasnuyams dusznueckue U XMUMUYECKUE SBIICHUS, YHCTHIE
BELIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TpUMEpbl CMecel, HUMEIOIIHNX Pa3InYHOe
arperatHoe COCTOSIHHE.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCKAY

bu3IeCKUMU CBOMCTBaMH KOMITOHEHTOB cMecH
U crioco0aMu WX pa3JesieHusl.
Pasnuyams  cnocoObl  pasfieNieHus CMeceld, onucwvigams
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HECCMCIINBAIOMINXCA KHUIKO cTei C IIOMOIIBIO

JEeIUTEIbHON BOPOHKH. JlucTumiarop u ero padota.

YcranoBka Juisi  ¢uiabTpoBaHMS W e€  padora.

VYcraHoBka Juis  BbIIapuBaHuss u €€  pabora.

Konnexkuust ObITOBBIX mpuOOpoB A (UIBTPOBAHUS

Bo3ayxa.  PasnmenmeHme  Kpacsiero — BelecTBa
(dbmomacTepa ¢ TMOMOIIBI0O MeETOAa  OyMaKHOU
XpomaTorpaduu.

JlaGopaTopubie  ombITbl. 3.  O3HaKOMJICHHE
C MUHEpalaMH, o0pa3yomumMu IpaHUT.

4. ITpuroToBJICHUE TETEPOrCHHOM CMECH ITOPOIITKOB

CCPHBI C XKECJIE30M U UX PA3ACICHUC

" oxapakmepu3oevlednob NX NPAKTUYCCKOC 3HAUYCHUC

Ilpakxmuueckasn
paboma 3 (ananoe
pabomwl «Ouucmka

NOBAPEHHOU CONUY)

AHaIn3 MOYBEI

Pabomamyo c 71a00paTOPHBIM 000pyTI0BaHHEM
U HarpeBaTelIbHBIMU ~ TIPUOOpPaMU B COOTBETCTBHUH
C TpaBWJIAMU TEXHUKH OE30MACHOCTH.

Buinoausames npocTerInme PUEMBI oOparieHus

¢ J1abopaTOpHBIM O0OPYIOBAaHUEM: BOPOHKOH, (PUIBLTPOM
Y CIIUPTOBKOM.

Habnooams 3a cBOWiCTBaMM BEIIECTB M IPEBPAIICHUSIMH,
MPOUCXOASIINMU C BEIIECTBAMHU.

Onucvleams XUMHUYECKUN

OKCIICPUMCHT C€ TIOMOUIBIO
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PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMHH.

Jlenamb  BBIBOABI TIO  pe3yibTaTaM  IMPOBEAEHHOTO
HKCIIEPUMEHTA
7 AToMHO- XUMHYECKUE DJIEMEHThI. ATOMBI W MOJEKYJbI. | O0bsAcCHAMb, YTO TAKOE XUMUUYECKHUH 2JIEMEHT, aTOM,
MOJIEKYJIIPHOE [IpocTeie W ciOXHBIE BemIECTBA. AJUIOTPONHS Ha | MOJIEKYJa, aJUIOTPOTIHS, HOH.
YYEHHE. npuMepe kuciaopoaa. OCHOBHBIE TIOJIOKEHUSI aTOMHO- | Paziuuams MpOCThIE U CIIOKHBIE BEIIECTBA, BEIIECTBA
XUMUYECKUE MOJIEKYISPHOTO YUYEHHS. Honsl. BemiecTBa | MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.
AIIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI. Yemanasnueams TpUaUHHO-CIIEICTBEHHBIE CBIA3U MEXTY
JdemoHcTpanuu. Monenu AJUTOTPOITHBIX | COCTABOM MOJIEKYJI U CBOMCTBAMH aJTOTPOITHBIX
Mo uduKanuii yriepoaa u cepol. [lomydenne o3oHa Mou(pUKAIUN KACTIOpOaa.
Dopmynuposams OCHOBHBIE MTOJ0KEHHSI ATOMHO-
MOJIEKYJIIPHOTO YYEHUS
8—9 | 3Haku XUMHYECKHX | 3HAKU (CUMBOJIBI) XUMHUYECKUX  DJIEMEHTOB. | Hasvlieams U 3anucviéams 3HAKU XUMUYECKUX JJIEMEHTOB.

9JIEMEHTOB.
[Tepuonnueckas
Tabimua
XUMHYECKUX
anemenTtoB /. .

Menneneesa.

Nudopmanusi, KOTOPY0 HECYT 3HAKH XUMHUYECKUX

9JICMCHTOB. OTHMOJIOTHS Ha3BaHUM HEKOTOPBIX

XUMHUYECKUX dJIeMeHTOB. [lepnoanueckas Ttabiauna
xumMu4deckux aaemeHTtoB  JI. M. MeHngaeneesa:
KOPOTKOTIEPUOIHBIA M JITTMHHOIIEPUOIHBIA BapUaHTHI.
mo0ooyHas

Ilepuonpr w I'naBHag wu

T'pYIIIBI.
IMMOATPYIIIBI, WA A- n B'FPYHHLI. OTtHOCHUTENIbHAS

aTOMHasd Macca.

Xapaxkmepuzosams THHOPMAIINIO, KOTOPYIO HECYT 3HAKH
XAMHYECKHUX IJIIEMEHTOB.

Onucviéams CTPYKTYPY NEPUOIUUECKON TaOIUIIBI
XuMu4eckux aneMeHToB JI.1. Menzaeneesa.

Obwvscrameo STHUMOJIOTHYECKHE Hayaja Ha3BaHHI
XUMHUYECKUX AJIEMEHTOB U UX OTAEJbHBIX FPYIIII.
Paznuuams  KOPOTKONEPUOAHBIN W JUIMHHONIEPHUOIHBIN

BApUaHTHI niepuoaudeckoi cucremsl /. . Menneneena
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Jlemoncrpanuu. Ioprperst M. 5. Bepuennyca u /.
n. Menpeneesa. KopoTkonepuoubrit u

JUIMHHOTIEPHO JHBIN BapUaHTBI IIEPUOUYECKOU

cucremsl JI. 1. Menaeneena

10—11 | Xumuyeckue Xumunueckue popmynbl. Uuaekcsl U ko3QPuuuentsl. | Omobpasicams COCTaB BEIIECTB C MOMOIIBI0O XUMHUYECKUX
hopmysl OtHocuTenbHAs MOJIEKYyJsipHass Macca. MaccoBas | popMyi.
JOJI1  XMMHUYECKOTO 3JeMEeHTa B  COelWHEHUH. | Paznuuams MHAEKCH U KO3(D(OULIUEHTHI.
WNudopmanus, koTopyro HecyT xumuieckue popmynsl | Haxooums  OTHOCUTENBHYIO  MOJIEKYJISIPHYIO  Maccy
BELIECTBA UM MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JEMEHTa B
COEIMHEHUMU.
Tpancnuposamso uH(popMaIuio, KOTOPYIO HECyT
XUMUYECKre HopMyITbI
12—13 | BasieHTHOCTH Banentnocts. CtpykrypHas popmyna. Xumudeckue | Q0wbsicHamb, 9TO TAKOE BaJICHTHOCTD.

9JIEMEHTEHI c IIOCTOSIHHOM n NepeMeHHO N
BaJICHTHOCTBHIO. BbIBO (opMmynbl coeauHeHUs IO
BaJICHTHOCTH. Onpenenenue BaJICHTHOCTH
XMMHUYECKOTO »dJeMeHTa 1o ¢opMmysie BellecTBa.
CocraBieHye Ha3BaHUM COEOWHEHHUH, COCTOSIIUX M3
JBYX XHMHYECKHX OHIIEMEHTOB. 3aKOH IOCTOSHCTBA

CoCTaBa BCUICCTB.

Tonumams OTpaXXCHUE IIopsdaAKa COCAWMHCHUA aTOMOB

B MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (pOopMyIL.
COCIUHEHUN

Ymems cocmaeiisinio

bopmyIbl
10 BaJICHTHOCTH W Onpeodeisimb BaJCHTHOCTh JJIEMEHTA

o GopmyIe ero coeuHeHus
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JdemoncTpauuu. KoHcTpyupoBaHue

IIaPOCTEPKHEBBIX MOJIENIEH MOJIEKYJ

14 XUMUYECKUE XUMHYECKUE peakuuu. PeareHTbl ©W  NPOAYKTHI | Xapakmepu3o08ambs XUMUUYECKYIO PEAKIIUIO U €€
peakiuu peakuuu. [Ipu3HAKM XUMUYECKUX pEaAKIMil. YCIOBUS | yYACTHUKOB (peareHThl U MPOJAYKTHI PEAKIIHH ).
WX TMPOTEKaHWs W TpeKkpamieHus. Peakuuu ropenus. | Onucvliéams NTPU3HAKA U YCIOBUS TEUCHUS] XUMHUUECKUX
TennoBoit »ddexT peakuu. DK30TEPMUUYECKHUE U | PEAKIIHM.
SHJOTEPMHUYECKHUE PEAKITUH. Paznuuams  3x30TepMUYECKHE W DHIOTEPMHYECKHE
Hemoncrpaumu. Annapar Kunna. PasnmoxeHue | peakuum.
ouxpomata ammoHus. ['openue cepbl m maraHueBoil | CoomHocums PpPeaKIUUu TOPEHUS W OIK30TEPMUUYECKUE
JICHTBHI. pEeaKInH.
JlabopaTopubie omnbIThl. 5. B3aumoneilictBue | Habarwodams u onucviéams XUMWYECKUA SKCIICPUMEHT C
pacTBOpOB XJIOpUJa HATpUs M HOAMJA Kajusl C | HIOMOUIBIO PYCCKOTO (POJIHOTO) 3bIKA U SI3bIKA XUMUU
pacTBopoM  HuTpara cepebpa. 6. Ilomydyenue
ruapokcuaa meau(Il) u ero B3aumopelcTBrE C CEpHOU
KUCJIOTOW. 7. B3auMmojelcTBue pacTBOpa COIbI C
KHCJIOTOM
15—16 | Xumuueckue 3aKOH COXpaHEHMsS MacChl BEIIECTB. XHUMHUYECKHE | Dopmyaupoeams 3aKOH COXPAHEHUSI MacChl BELLIECTB.
ypaBHEHUS ypaBHeHus1. CocTaBiieHHE XUMHUYECKUX YypaBHeHUi. | Cocmagnsams Ha €ro OCHOBE XUMHUYECKUE YPABHEHUS.

Nudopmanuss,  KOTOpyro  HEC€T  XHMHUYECKOE

ypaBHEHHE.

demoncrpauuu. I[loptperst M. B. JlomoHOCOBa 1 A.

Tpancauposams nHMOPMALIKIO, KOTOPYIO HECYT
XUMUYECKUE YPABHEHUS.

OKCIEepUMEHTAIIBHO n00meEepaHcOamy CPaBENINBOCTh
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JI.  JlaByazbe. T'openue  ¢docdopa.  OmnbIThI,
WUIIOCTPUPYIOIIME ~ 3aKOH  COXpPaHEHMs  Macchl
BELIECTB.

JlaGopaTopubie onbiThl. 8. IIpoBepka 3akoHa
COXpPAaHEHHsS  MacChl  BELECTB Ha  IpuUMEpe
B3auMOJIeHCTBUA mEnoun u kucinotel. 9. IIpoBepka
3aKOHA COXpaHEHMs MacChl BEUIECTB Ha IpUMeEpe

B3auMoiericTBHs mEnoun u conu xenesa(lll)

3aKOHAa COXpPAaHCHUA MAaCChl BEHICCTB

17—18

THIBl XUMHYECKUX

peakuui

Krnaccudukanus XuMU4ecKUX peakluidl 1o COCTaBy H
YUCIIy PEareHTOB M NPOAYKTOB. THUIBI XUMHUYECKHX
peakuuii. Peakuuu  coenuHEHUs,  Pa3JIOKEHUS,
3ameneHus 1 oomena. Karanuzatopsl.
Jemoncrpanuu. [openue ¢ocdopa, pacTBopeHHE
IpPOJyKTa TOpPEHUsT B BOJE M  HCCIEIOBaHUE
MIOJIy4eHHOTO pacTBopa JakMycoMm. BzaumopeiicTBue
COJISTHOM KHCIOTHI ¢ HMHKOM. llosyuenue runpokcuaa
memu(ll) 1 ero pasioxeHue NMpu HarpeBaHMH.
JlaGopatopubie onbiThl. 10. Paznoxxenue nepokcuaa
BOJOpOoAa C TomoIibo okcuma  Mapranma(lV).

11. 3amemnieHue xene30M MeId B MEJHOM KyIopoce

Knaccuguyuposamv xuMudeckue peakiuu 1O TMPU3HAKY
YHUCJIa ¥ COCTaBa PEareHTOB U MPOJTYKTOB.
Xapakmepuzosams POIb KaTalu3aTopa B TNPOTEKAHUH
XUMHYECKON PEaKIUU.

Habnwoams wu  onuceieamv XUMUYECKUH DKCIEPHUMEHT

C TIOMOMIbIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMUU
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19 IToBTOpEHUE TecTtupoBaHue, pelIeHue 3a/1a4 U BBIIIOJIHEHUE
1 0000IIIeHNE TEMBI. | YIIPaKHEHUH 110 TeMe
[ToaroToBka k
KOHTPOJIbHOU
pabore
20 Koumponvnasa paboma 1 no teme «HavanbHble MOHATUS U 3aKOHBI XUMHUI)
BaxuHeiimue npeacraBuTe/ M Heopranundeckux Bemiects. KosimyecrBeHnbie oTHOmeHusi B xumum (18 u)
21 Bo3sayx u ero cocras | CocraB Bo3ayxa. ITonstue 06 00beMHO# 1051€ () Xapakmepuzoeams 00BEMHYIO J10JIF0 KOMIIOHEHTA TaKOH
KOMIIOHCHTA IIPUPO JIHOI‘/'I Ta30BOU CMECH — BO3yXa. HpI/IpOJIHOI?'I ra3oBoOH CMECCH, KaK BO3AYX, U paccuumosleams
Pacuer 00BbEMa KOMIIOHEHTA Fa30BOM CMECH TI0 €T0 00BEMHYIO IOJIIO IO 00BEMY ITOM CMECH.
00BEMHOM J10J1€ U HAOOOPOT. Onucvieams 00BEMHBIN cOCTaB aTMOC(EpPHOTO BO3TyXa
Jemoncrpamuu. OnpesencHue CoaepKaHus U NOHUMAmMb 3HAYEHUE TIOCTOSHCTBA 3TOI'0 COCTaBa IS
KHUCIIOPOJIa B BO3/IyXe 310pOBBS
22 Kucnopon Kucnopona. O30n. [lonydyenue kucnopoaa. Xapaxmepuzoeams 030H, KaK aNIOTPOIHYIO0 MOAUPHUKAIUIO

Cobupanue 1 pacrio3HaBaHUE KUCIOPOJa.
XUMHUYECKUE CBOMCTBA KUCIOPOA: B3aUMOJICHCTBUE C
METaJulaMH, HEMETaJUIaMU U CJI0>KHBIMU BEIIECTBaAMH.
[Ipumenenue kucnopoaa. Kpyrosopor kuciaopona B
IPUPOJIE.

demoncrpauumn. Iloydenue kucinopona

KHciaopoaa.

Onucvieams  (pu3nUeckue ¥ XUMHYECKHE CBOWCTBA,
MOJIyYeHUE M MPHUMEHEHHE KHCIOpOJa C HCIOJIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Yemanasnueams TPUUMHHO-CIEICTBEHHBIE CBA3M MEXIY

(I)I/I3I/IIIGCKI/IMI/I CBOMCTBaMH KHcJiopoJa " crocobamMu €ro
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pa3ioKEeHUEM TIepMaHTaHaTa Kajaus U MePOKCHIa
Bogopoaa. CoOupanue KHCIOpoia METOIOM
BBITCCHCHHS BO3]lyXa M BOJIbI. Pacrio3HaBaHue
kuciopoaa. ['opeHne Maraws, )eiesa, yris, Cepbl U

dbocdopa B kucmopoe.

coOupanusl.

Ilposooumv n nabarooams XUMUYECKUHM SKCHEPUMEHT I10
HOJYYCHHIO, COOMPAHMIO M PACIO3HABAHHIO KHCIOPOJA
C cOOMIOCHNEM  TpaBWI  TEXHUKH  O€30MacHOCTH.

Onucvléams XUMUYSCKUN OKCIICPUMCHT

23

Ilpakmuueckas

paboma 4

[Moy4yenue, coOupaHue U paclio3HaBaHHE KHCIOPOa

Pabomams ¢ naGopaTopHblM  000pyIOBaHHEM U
HarpeBaTelbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH.

Buinonnams  mpocrteiimme  mpuéMmbl  oOpamieHust ¢
1a00paTOPHBIM 000pYIIOBAaHUEM: COOUpaTh MPHOOP IS
MOJIyYEHUSI Ta30B, MPOBEPSITh €ro TEePMETHYHOCTh U
MCIIOJIb30BATh JJIs MOJIy4EHHS KUCIOPO/Ia.

Cobupams KUCIOPOJ METOJOM BBITECHEHHUS BO3AyXa H
PACnO3HABAMb KUCIOPOO.

Habniooams 3a CcBOWCTBaMHU BEILIECTB U  SBIICHUSIMU,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéams XUMHYECKUNA HIKCHEPUMEHT C TOMOIIBIO
pyccKoro (poaHOTO) sI3bIKa U A3bIKA XUMHUH.

Cocmasenams  OTYET TO pe3ynbTaTaM MPOBEAEHHOTO

SKCIICPpUMCHTA
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24 Oxkcupl Oxcunpl. Hazparwms okcunoB. CocrasieHue Gopmyi Buvidensamy cyiiecTBeHHbIE MPU3HAKA OKCUJIOB.
OKCHJIOB IO MX Ha3BaHUsAM. [IpencraBurenu okcumoB: | [Jasams Ha3BaHUS OKCHUJIOB 10 UX (HOPMYJIaM.
BOJA, YIVIEKUCIIBIN ra3, HerameéHas U3BeCTb. Cocmaensams HOPMYIBI OKCUIOB 110 UX HA3BAHUSIM.
demoncrpauuu. Koniexius OKCUIoB. Xapakmepuzosams TaKUX TPEICTABUTENICH OKCHUIOB, Kak
JlabopaTtopubie onbIT. 12. [lToMyTHEHNE W3BECTKOBOW | BOJA, YIIICKUCIBIN Ta3 U HETaléHas u3BeCTh
BO/IbI MPU MTPOTTYCKAHUM YTIJIEKUCIIOTO ra3a
25 Bonopon Boaopon B npupoae. duznueckrne 1 XUuMHUYECKHE Xapakmepuzosams COCTaB MOJICKYJbI, (U3HYECKHE U
CBOMCTBA BOJIOPOJIA, €TO MOJYyYEeHUE U MPUMEHEHHE. XUMUYECKAE CBOWCTBA, TIOJYyYeHHE W  TPUMCHCHHE
Jemoncrpauuu. [lonydyenne, cooupanue u BOJIOpO/Ia.
pacrno3HaBaHue BoJopoa. ['openue Boopoaa. Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY
Bsaunmopetictere Bogopoaa ¢ okcugaom meau(ll). (GU3MYECKUMH CBOMCTBAMH W CHoco0amMu coOupaHus
JlaGopaTopHubie onbIT. 13. [Tonydyenune Bogopoia npu | BOAOPOJa, MEXKIY XUMHYECKUMH CBOMCTBAMHM BOJOpPOJA U
B3aMMO/JICHCTBUH LIMHKA C COJITHOM KHCIOTON €ro NpUMEHEHHUEM.
Ilposooumv u Habn0Oamv XUMUYECKUN DKCIEPUMEHT TI0
MOJIyYEHUIO, COOMPAHMIO U PACIIO3HABAHUIO BOAOPOAA C
coOmrofeHreM npaBuil TEXHUKU Oe3omacHocTH. Onucvieamo
XUMHYECKUN SKCIIEPUMEHT
26 Ilpakmuuecxas [Tonyuenue, cobupanue u pacro3HaBaHUE BOJOPOIA Pabomams ¢ naGopaTopHbiM  000OpyIOBaHHEM U
paboma 5 HarpeBaTebHBIMU ~ NPUOOpPaMH B COOTBETCTBUU  C

IpaBuJIaM1 TCXHUKHA 0€30IMacHOCTH.

Buvinonnams  mpocteiimime  npuéMbl  oOpamieHMs ¢
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1a00paTOpPHBEIM O0OpYIOBAaHUEM: COOUPATh MPHOOpP IS
MOJIyYEHUSI Ta30B, MPOBEPSITh €ro TEePMETHYHOCTh U
WCII0JIL30BATh IS MTOJIydeHUS BOJAOPOIA.

Cobupamv BOAOPOJ METOJOM BBITECHEHMSI BO3JyXa U
pacno3Hasams 86000pPo0.

Habnooams 3a CBOWCTBAMU BEIIECTB U SBJIICHHSIMM,
MIPOUCXOISIIAMH C BEIICCTBAMH.

Onucvieamb XUMUYECKUH OSKCHEPUMEHT C IOMOIIBIO
pycckoro (poJHOTO) A3bIKa U SA3bIKA XUMHH.

Cocmasname  OTYET TIO pe3ysibTaTaM MPOBEIEHHOTO

AKCTIEPUMEHTA

27

Kucnotel

Kucnotsl, ux cocraB u ux Kiaccuduxarusi.
HNunukatopel. Tabnuia pacrBopumoct. CepHas 1
COJISIHAsl KMCIIOThI, UX CBOMCTBA M IPUMEHEHHE.
JemouncTpanun. Kosiekius MUHEpaIbHBIX KUCIIOT.
[IpaBuo pa3daBieHus: cepoil KUCIOTHI.
JlaGopaTopHuble onbIT. 14. Pacno3HaBanue KUCIOT C

IIOMOIIbIO UHAUKATOPOB

AHanuzuposams cOCTaB KUCIOT.

Pacnosnasams KucnoThl ¢ TOMOIIbIO MHIUKATOPOB.
Xapaxmepuzoeams  TpeNCTaBUTENEH  KHUCIOT: CEPHYIO
U COJISTHYIO.

Onpedensims PacTBOPUMOCTh COEIMHEHHI C MOMOIIBIO
TaOIUIBI PACTBOPUMOCTH.

Yemanasnueames TPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXIY
CBOMCTBaAMHU CEpPHOW M COJISHOM KHUCIOT M OOJACTSIMH UX

IMPUMCHCHUS.
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Ocosnasams  HEOOXOOUMOCTH  COONIIOAECHUS

TEXHUKH 0€3011aCHOCTU IIPU paboTe C KUCIOTAMU

IpaBuUII

28 Comu Conm, UX cocTaB ¥ Ha3BaHus. PacTBOpUMOCTH coneii B | Xapakmepuzosams COMM  KaK MPOIYKTHl  3aMEIICHUS
Bojie. [IpecraBurenu coneid: XJIIOpH I HATPUS, BOJIOPOJIa B KUCIIOTE HA METAJLI.
KkapOoHaT Kambius, pocdart KaabIus. 3anucvieamv GOPMYIIBI COJIEH IO BAJICHTHOCTH.
demoncrpauuu. Komnexkuust  coneir.  Tabnuma | Hasvieams comu o popmymnam.
PacTBOPUMOCTH OCHOBAHHWH, KUCJIOT U COJICH B BOJIC Hcnonvzosams Ta0JIUIY PacTBOPUMOCTH TUTS
XapaKTEPUCTUKN CBOWCTB COJIEH.
IIposooums pacd€rsl 1o GhopMyiiam cojiei
29—30 | KomnuecTtBo Uucno Asorampo. KommuectBo BemiectBa. Monb. | O0vbsicHAmbs TOHATHS «KOJWYECTBO BEIIECTBA», «MOJbY,
BEIECTBA MounspHas macca. KpaTHble eIuHUIBI U3MEPEHHUS | «4UCII0 ABOTAIpo», «MOJISIpHAs Maccay.

KOJIHM4YECTBA BE€IIECTBA — MUWIIJIMMOJIb U KHUJIIOMOJIb,
MUJUIUMOJIAPpHad U KUJIOMOJIAPpHAasA MacCChl BEIICCTBA.
Pacu€Tel ¢ ucnonp30BaHHEM MOHATHH «KOJHYSCTBO
BCIICCTBA», «MOJISIPHAsd Maccay, «4ruCjIo ABoraz[po».
I[eMOHCTpaHI/IPl. HGKOTOpLIe MCTaJljibl, HCMCTAJJIBI U
COCAUHCHHUA C KOJHMYCCTBOM BCHICCTBA, PAaBHbLIM 1

MOJIb

Pewame 3a1a4n C
«KOJIMYECTBO BEIIECTBAY,

ABoraapo

HCIIOJIB30BaHHUEM

«MOJIAApHasd Maccay,

HOHATHUH

«YHUCI0
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31 MoutsipHbIi 00BEM 3akoH ABoraapo. MomsipHbli 00beM ra3000pa3HbixX | OObsicHAMb  TOHATAS  «MOJISIPHBIK ~ O00BEM  Ta3oBy,
rasoB BemectB. OTHOCHUTENbHAsE IUIOTHOCTh Ta3a [0 | KHOPMAaJIbHBIE YCIOBUS.

IpYromy rasy. Pewamy 3anaun ¢ UCNIOJIB30BAHUEM TMOHITHI «KOJIUYECTBO
KpatHbie enuHUIBl H3MEPEHUsT — MUJITUMOJISIPHBIN U | BEIIECTBAY, «MOJISIPHAS Maccay», «MOJIIPHBIA 00HEM ra3oBy,
KHJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB. «qucIo ABOTaapoy
Pacu€tpl ¢ MCMONB30BaHUEM MOHITHUH «KOJHUYECTBO
BEILECTBA», «MOJISIpHAsl Macca», «MOJISIPHBIH 00bEM
ra3zoB», «4UCiI0 ABOragpo.
JdemoncTpauuu. Mojenb MOJISIPHOTO 00bEMA Ta30B

32—33 | Pacuéts 1o Pacuérel ¢ ucnosnp30BaHMEM NOHATHI «KOJIMYECTBO Xapaxmepuzoeambo KOJINYECTBEHHYIO CTOPOHY

XUMHUYECKUM BEILECTBA», «MOJIIpHAs Macca», «MOJSPHBIM O0bEM | XUMUYECKHX OOBEKTOB U MPOIECCOB.

YPaBHEHUSAM razoB», «4uciao ABOraapo» Pewamsy  3agaun ¢ WCNONB30BAaHMEM  MOHATHM
«KOJIMYECTBO BEILIECTBA», «MOJIAPHAs Macca», «MOJISPHBINA
00BEM Ta30B», «4UCIIO ABOTaIpo»

34 Bopna. OcHoBanus lunpocdepa. KpyroBopor Boasl B mpupope. | ObvacHams MOHATHUS «OCHOBAHU, «ILETOUMN»,
®du3znueckue U XUMHYECKHME CBOMCTBA  BOJBIL: | «KAYECTBEHHAS PEAKIUA», «AHIUKATOPY.

B3aNMMOJCUCTBHE C OKCHJAMH.
OCHOBaHI/IH, Hux COCTaB. PaCTBOPI/IMOCTB OCHOBaHHUM B

Boje. I3mMeHeHne OKpaCKu MHIAUKATOPOB B IIETOYHOM

Knaccugpuyuposams 0cHOBaHUS IO PACTBOPUMOCTHU B BOJIE.

bopmyie

HCOPraHNYCCKUX BCHICCTB K KJIACCY OCHOBaHMH.

Onpeoensamo o MPUHAIEKHOCTh
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cpene. IlpeacraBurenu  mienoven:  THIPOKCH]IBI
HaTpus, KaJIuid U KaJbLUA.
JdemoHcTpanmnm. Kosneknus OCHOBAHHI.

Jlaboparopublii onbIT. 15. l3MeHeHune oOKpacku

VMHJIMKATOPOB B LIEJIOYHOU cpefe

Xapaxmepuzoeams CBOMCTBA OTIECIbHBIX NPEACTABUTEICH
OCHOBaHUMU.
Hcnonvzoeams TabIUIy paCTBOPUMOCTHU AJIs OTIPE/ICTCHUS

pacTBOPUMOCTH OCHOBAHMI

35

PacTtBopBI.
MaccoBas
pacTBOPEHHOTO

BCIICCTBA

JOJIA

PacTBopuTens u pacTBOpEHHOE BEHIECTBO. PacTBOPBI.
PactBopenne. I'mppatel. CosbBaTtel. MaccoBas 1oJis
pacTBOPEHHOTO BellecTBAa. Pacuervl, CBSI3aHHBIE C
WCIOJIb30BAHUEM  TIOHATHUSA «MaccoBasi  J0JsA
PAacCTBOPEHHOTO BEIIECTBAY.

JlaGopaTtopubiii  ombIT. 16. O3HakomieHue ¢
npenaparaMy JOMallHEed WM MIKOJIbHOW anTeykKh —
pacTBOpaMu  IEpOKCHJA

BOJIOpOJa,  CIUPTOBOM

HACTOMKH HoJa 1 aMMHaKa.

ObvsicHamb TOHATUSL «MaccoBas JI0Jl PACTBOPEHHOTO

BEIIECTBAY.

Yemanasnusamo aHaJIOTHH ¢ o0béMmHOM  mojen

KOMIIOHEHTOB Ta30BOU CMECH.
Pewams 3amaduu ¢ HWCHOJIL30BAaHMEM MNOHIATHUH «MaccoBas

J0JI JJICMCHTAa B BEIICCTBEY, «maccoBas J0JIA

pacTBOPEHHOTO BEILIECTBAY, «00BéMHAA OJIS

ra3006pa3H0r0 BEIICCTBa»
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36 Ilpaxmuueckasn [IpuroroBnenue pacTBopa 3aJaHHOM MaccoBOM noJien | Pabomams ¢ nmabopatopHbiM  OOOpYIOBaHHEM U
paboma 6 PacTBOPEHHOIO BEILIECTBA HArpeBaTeIbHBIMH  NPUOOpPaMU B COOTBETCTBHH  C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.
Buinonnams  mpoctedimime  npuéMbl  OOpallieHUsT ¢
1ab0paTOPHBIM 00OPYIOBAHHEM: C MEPHBIM IHJIMHIPOM, C
BECaMH.
Habnooams 3a CBOWCTBAMU BEIIECTB U SBJICHHIMM,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucvieams SKCIEPUMEHT € TOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKa U S3bIKA XUMUHU.
Cocmasnsams OTYETHI 1O pe3ylbTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOPbl C ONPEACIEHHOW MAacCOBOHM J0JIei
pPacTBOPEHHOTO BEIECTBA
Lomawnuti BripainuBanue KpucTamuioB allOMOKaJINEeBbIX KBACIOB | Buinoinsams 6€30MacHbIe B JOMALTHUX YCIOBUSIX
9KCHEepUMeHm WIM METHOTO Kyropoca SKCIIEPUMEHTBHI, IIPOBOIUTH HAOIIOACHUS 32 POCTOM

KPHUCTAJLIOB.
Ogopmassms OTUET O MPOJCIIAHHON paboTe ¢

HCIIOJIb30BAHUEM PYCCKOTO A3bIKa U SA3bIKa XUMHUH.
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37 O06o01IeHre U cucTeMaTr3alys 3HaHU) 10 TeMe «BakHelre mpeicTaBuTe M HeOPraHMIECKUX BemecTB. KomyecTBeHHbIC OTHOMICHUS B
XUMHW

38 Konmponvnas paboma no teme «BaxkHeiiine npeacTaBUTeNIM HEOPTaHUUECKUX BelecTB. KomuecTBEHHbIE OTHOIIICHUS B XUMUW

OcHOBHBbIE KJIACCHI HEOPraHuyecKux coequHeHui (10 1)

39 OKcuapl, ux Oo6o00611IEHNE CBEJICHUI 00 OKCHJAX, ux | OOvscHambs TIOHSATUS «HECOJICOOPA3YIOIMINE  OKCHIBD»,
KJaccuuranus Kiaccu(ukanuu, Ha3BaHUAX M CBOMCTBaX. CHOCOOBI | «COJIEOOpA3yIONIME  OKCHABD», «OCHOBHBIE  OKCHIBDY,
XUMHUYECKUE U TTOJTy4YeHUST OKCHJIOB «KUCJTIOTHBIC OKCHJIBI.

CBONCTBA JlaGopaTopubie onbiThl. 17. B3aumoneiictBue | Xapakmepuzoéams ~ o0lue  XUMHYECKHE  CBOMCTBa
okcuaa Kampuusi ¢ Bojmoil. 18. IlomyTHeHue | coneoOpa3zyromux OKCHUIOB (KUCIOTHBIX U OCHOBHBIX).
HU3BECTKOBOM BOJEI Cocmasnames ypaBHEHUSI PEAKIMHA C YYaCTUEM OKCHJIOB.
Habniooams v onucvliéams peakuuy ¢ y4aCTUEM OKCHUIOB C
MOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHH.
1lposooums ~ ONBITHI, TMOATBEPKAAIOIINE XUMHUUYECKUE
CBOMCTBAa OKCHUJOB C COOJIOACHHEM MpaBWJI TEXHUKU
0e301acHOCTH
40 OcHoBaHusl, UX OcHoBanusi, ux kinaccudukauus, HazBauuss u | Cocmagnams ypaBHEHHs pEeaKlUUi ¢ y4acTHEM OCHOBAHUHU.

KJaccuukanus
A XUMHAYECKHUE

CBOMCTBA

CBOICTBA. BzaumopeiictBue C KHUCJIOTaMH,
KUCIIOTHBIMH OKCUJIAMH M COJIsIMH. Pasiiokenue
HEPAaCTBOPUMBIX OCHOBaHMH. CrocoObl MOJydeHus
OCHOBaHMUI.

Peaknus

JlaGopaTopHbIe ONBITHI. 19.

Habniooams n onucvliéams peakuu ¢ yuacTueM OCHOBAHUU
C MOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMHH.

Ilposooums ~ ONBITHI, TMOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBa OCHOBaHHH, C COONIOJIGHUEM MPaBHJI TEXHUKU

0€30I1aCHOCTH
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Hertpanu3aun. 20. [Tonydenue ruapokcuna meau(ll)
A €ro B3anMOJEUCTBHE ¢ KuciIoTOH. 21. Pasmoxxenue

ruapokcuaa meau(ll) npu HarpeBanuu

41—42 | Kucnotsl, ux Kucnotel, ux wimaccudukanus v HazBanus. OOmume | Xapaxmepuzosams 001IME€ XUMUYECKHAE CBOWCTBA KUCIIOT
KJ1acCU(pUKaus XMMHUYECKHE cBOWcTBa KucIoT. Bisaumopeiictsue | Cocmasnams ypaBHEHHS peaklUUd C ydacTHEM KHCIOT.
U XUMUYECKUE KHCJIIOT C MeTaulaMHu. OJIEKTPOXUMUYECKUN pan | Habarwoams u onucviéams peakldl C y4acTHEM KHCIOT
CBOMCTBA HaANPsOKCHUH MeTaylIoB. B3anMoeiCcTBHE KHCIOT C | C IOMOIIBIO PYCCKOTO (POIHOIO) SI3bIKA M SI3bIKa XHUMUH.
OKCHUJIaMU MeETaUIoB. BiammopeicTBue KUCIOT C | [Ipogooums  OUBITHI, TOATBEPKIAIOIMINE XUMUUYECKHE
OCHOBaHWSIMHU  —  pEaKIHs HEUTpaJM3aIlii. | CBOMCTBA KHCJIOT, C COOJIOJIECHHEM TIpaBUJI TEXHHUKHU
B3aumoneiictBue kucimor ¢ consmu. [lomydenue | 6e3omacHOCTH
OECKHUCIOPOIHBIX U KHCIOPOICOAEPIKALIUX KUCIIOT.
JlabopaTopubie omnbIThl. 22. B3aumoneiictBue
KHCJIOT ¢ MeTajuiamu. 23. B3anmoneiicTBue KHUCIOT C
COJIAIMH
43—44 | Conu, ux Comnn, ux KJ1accu(pUKaus u cBoiicTBa. | PaznuuaTh NOHSATHUA «CPEOHHE COJNH», «KHUCIBIE COJMY,
KJaccupuKanus PactBopumocTs coneii B Bojae. BsaumopeicTBue | «OCHOBHBIE COJIH.

U XUMHWYCCKHEC

CBOMCTBA

coJIell ¢ KHCJIOTaMu M 1iejodyamMu. BzammoneiicTBue
COJIC ¢ MeTalaMHU, OCOOCHHOCTH JTHX PEaKIUH.
BzaumoelicTBue coyiei ¢ COISIMH.

24. O3HakoOMJIEHHE C

JlabopaTopHble ONBITHI.

XapaxTepu30BaTh 00IINE XUMUIECKUE CBOMCTBA COJICH.
Cocmaenams ypaBHEHUS peakUUil € ydacTHEM COJIei.
Habnooams U onucvieams peakldud € y4acTUEM COJIeH ¢

TIOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU.
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KOJUTeKIuen cosieid. 25. BzammonelictBue cynbdara

meau(ll) c xenesom. 26. BzaumonelictBue coieil c

Hpoeodumb OIIBITHI, MNOATBCPKAAIOIINC XUMHWYCCKHE

CBOWCTBA COJIeH, ¢ COOJIOJEHUEM TIpaBUJI TEXHUKU

COJIIMU 0e30macHOCTH
45 I'enernueckas cBsa3b | ['eHeTHUecKkne  psAnbpl  MeETala W HEeMeTava. | Xapakmepu308amb MMOHATHE «KTE€HETUYECKUUN PSI.
MEXAY knaccamu | ['eHeTnueckas CBSI3b MEXAY Kjaccamu | Mnnrocmpupoeame TE€HETHYECKYIO CBA3b MEXIY
HEOPraHUYECKUX HEOpPraHMYECKHUX BEIIECTB. BELIECTBAMU: MPOCTOE BEIIECTBO — OKCHJA — THAPOKCH]
COEIMHEHU N JlaGopaTopHble onbIThl. 27. ['eHeTHYECKas! CBA3H HA | — COJIb.
MpUMEPE COCAMHEHUN MEIN 3anucvieamv  ypaBHEHHS peEaKUUid, COOTBETCTBYIOIIUX
MOCJIEI0BATEILHOCTH (menouke) MpeBpaIiecHu i
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIacCOB
46 Ilpakxmuueckas Pemenne skcnepuMeHTaJbHBIX 3agad 1o Teme | Yuems oOpamarbes ¢ J1a0OpaTOPHBIM  000PYAOBaHHEM
paboma 1 «OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCTUHEHUIDY U HarpeBaTelIbHBIMM ~ HpubopamMu B COOTBETCTBHHU

C TIpaBUJIaMU TEXHUKH O€30TIaCHOCTH.

Pacnosznasames HeKOTOpHIC aHUOHBI U KATHOHBI.
Hab6ntooams cBOWCTBa JIICKTPOJIMTOB W IMPOUCXOISAIINAX
C HUMH SIBJICHHH.
Habnmooams w  onucvléamv  peakuu C  y4aCTHEM
SJICKTPOJIMTOB C TOMOIIBI0 PYCCKOTO (POJHOTO) sI3bIKA

U A3bIKa XMMHH.




54

Dopmynuposampb BBIBOJBI 110 PE3YyJIbTaTaM MPOBEAEHHOIO

IKCTIEPUMEHTA
47 O06o006muieHne u cucTemMaTu3anys 3HaHu| 10 TeMe «OCHOBHBIE KJIAaCChl HEOPTAaHUYECKUX COCTMHEHHI
48 Kontponbhas padota no teMe «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCTMHEHHI

Ilepuoauyecknii 3aK0H M NMePHOANMUYECKAsl cHcTeMa XuMHuYeckux 3j1eMeHToB [I. U. MenaeneeBa. Ctpoenue aroma (8 u)

49

EcrtecTBennnie
ceMencTBa
XUMHAYECKUX
9JIEMEHTOB.

AmdoTtepHOCTB

EctecTBEHHBIE CceMelCTBA XUMUYECKHUX DIEMEHTOB:

OICJIOYHBIC n ICJI0OYHO3CEMCIIbHBIC MCETaJJIbI,

rajoreHsl, VHEPTHBIE (6maropoaHble) rasbl.

AMdOTEpHOCTS. AmdoTtepHbIe OKCH/IbI u
TUIPOKCUIBI. KOMIUIEKCHBIE COJTH.

JlabopaTtopHbie ONbITHI. 28. [Toyaenune
aM(pOTEpPHOTO0 THIPOKCHUAA U HCCICJOBAHUE €0

CBOMCTB

ObvsicHAmb IPU3HAKY, TO3BOJISIIONINE O0BEIUHATH TPYIIIBI
XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams xumuueckuit CMbICT (3TUMOJIOTHIO) Ha3BaHUMN
€CTCCTBCHHBIX CEMENCTB.

Apaymenmupoeams OTHOCUTEIBHOCTh HA3BAHUS «MHEPTHBIE
raspl».
Obvacuams,  TNOHATHE  «aM(OTEPHbIE  COECTUHEHUS.
Habniooams 1 onucvbieams peaklUd MEXAY BELIECTBAMHU
C MOMOIIBIO PYCCKOTO (POJHOIO0) A3bIKA U A3bIKA XUMUH.
Xapaxmepuzoeamv  TBOUCTBEHHBIM XapakTep CBOWCTB
aM(pOTEpHBIX OKCUJIOB U TUAPOKCHJIOB.

IIpo6ooumsb ONBITBI MO TOJYYEHUIO U TOATBEPKICHUIO
XMMHMYECKUX  CBOMCTB

aM(pOTEpHBIX  OKCHUAOB U

TUAPOKCUAOB C  COONIOJEHHWEM  TPaBUI  TEXHUKH

0€30I1aCHOCTH
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50 OTtkpbiTHE Otkpeitue JI. W. MenneneeBblM mnepuoandeckoro | Pasauuamo €CTECTBEHHYIO " UCKYCCTBEHHYIO
NEPUOJANYECKOTO 3aKOHa M CO3JaHUE€ MM NEPUOAMYECKON CHUCTEMBI | KiIacCU(PUKAIIIH.
3akoHa JI. 1. XUMUYECKHUX 3JIEMEHTOB. ObvsicHamb, TO0YEMY NEPUOAUYECKUN 3aKOH OTHOCST
MenneneeBsiM Jdemoncrpanun.  Paznuunble  ¢opMbl  TaOMUI | K €CTECTBEHHON KJIACCU(pUKAILIUU.
NEPUOANYECKON CHCTEMBIL. MonenupoBanue | Modenuposams XUMHUYECKHE 3aKOHOMEPHOCTH, BbLAETSASA
nocTpoeHust  nepuoanyeckoil  cuctembl J[. WM. | cymiecTBeHHbIE XapaKTEpPUCTUKU 00BEKTA U MPEICTaBIAA UX
MeneneeBa B POCTPAHCTBEHHO-TpapuuecKoit WIH 3HaKOBO-
CUMBOJIMYECKOH (hopme
o1 OcHoBHbIE CBeieHHs | ATOMBI Kak (opma CyIIeCTBOBAHMSI XHMHUYECKUX ObvsicHamb, YTO  TaKoe  «IIPOTOH»,  «HEUTPOHY,

O CTPOCHHUH aTOMOB

arieMeHTOB. OCHOBHEIC CBCIACHUA O CTPOCHHUU aTOMOB.

I[OKaS aTCJIbCTBA CJIIOKHOCTH CTpOCHUA  aTOMOB.

Omnbiter Pesepdopaa. [InanerapHas MoAeIb CTPOCHHS

aToMma.

Cocrasn dTOMHBIX  AJOCP: IIPOTOHBI, HefITpOHBI.
MaccoBoe YHCJIO. COBpeMeHHOC OIpeCACIICHUC
MOHATUS «XMMHYECKHH 3JjIeMeHT». OTHOCHTENbHAs

aToMHasg Macca. B3auMocCBsI3b MHOHSITHM «IIPOTOH»,
<<HeflTp0H», «OTHOCHUTCIIbHAA aTOMHas Maccay.
ﬂeMOHCTpaHI/IH. Moenu aToMOB XUMHUYECKHUX

QJICMCHTOB

«OJICKTPOHY, «XUMHYECKUH QJIEMECHTY, «MaCCOBOM UHCIIOY.

Onucwvisams CTPOCHUC aToMa

apa WCTIOJIB3YS
MEPUOJINYECKYI0 CHCTEMY XUMHUYECKUX s3ieMeHToB JI. N.
Meuneneesa.

Ilonyuams wHbOPMALUIO 1O XUMHHM W3 PA3IUYHBIX

HCTOYHUKOB, aHAIUUPOBANb eé
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52 Crpoenue Mukpomup. Dnektponsl. CTpoeHue sHepreTuueckux | OOvsacHamb  TOHATHE  «DJIEKTPOHHBIA  CIIOW», WU
AIEKTPOHHBIX YpOBHEH aTOMOB XHMHYECKHX 3JeMeHTOB 1—20. | «3HepreTHUeCKuil ypOBEHBY.
000JI04YEeK aTOMOB [TonsaTHe 0 3aBEpIIEHHOM AIIEKTPOHHOM CJIOE. Cocmaensames CXeMbl PACTPEICICHHUS AJIEKTPOHOB  TIO
AJIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKe
53 [Tepuoanueckas H3oTomnsl. DuU3NYECKHI CMBICI CUMBOJIMKHU | Packpvisamb GU3NUECKUI CMBICI TOPSIIKOBOTO HOMEpa
cucremMa MePUOANIECKON CUCTEMBI. CoBpeMeHHas | XUMHYECKOTO dJEMEHTa, HOMepa TepuoJia U HOMepa
XUMHUYECKUX (hopMyTUPOBKA MEPUONIECKOTO 3aKOHA. VI3MEHEHUSs | TPYIIIIHI.
anemenTtoB /. W. CBOWCTB JJIEMEHTOB B TEpHOJaX U Tpymmax Kak | O0vsacHams 3aKOHOMEPHOCTH U3MEHEHHS METAJUIMYECKUX U
MenpneneeBa (YHKIMS CTPOCHHS DJICKTPOHHBIX 000JI0UEK aTOMOB. | HEMETa/NIMYECKUX CBOMCTB XMMHUYECKHUX JJIEMEHTOB M UX
COCAMHEHUH B IEPUOJIAX U TPYIIIax
54—55 | Xapakrepuctuka XapakTepucTUKa »HJIEMEHTAa-MeTaula M d3JEeMEHTa- | Xapakmepu3oeams XUMUYECKUE AJIEMEHThl 1—3 nepuoion
3JIeMEHTa HEMETaUla IO MUX IOJIO)KEHUI0 B NEPUOJWYECKOM | IO MX MOJOKEHHUIO B MIEPUOJIUYECKON CUCTEME XUMUYECKUX
10 €ro MOJIOKEHUIO | cucTeMe xuMudeckux aemeHToB . M. MengeneeBa. | anementoB /. . Menneneena.
B MIEPUOJUYECKON JdemoncTpanuu. Mojaenu atoMoB 31eMEeHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHUAOB M THAPOKCHIOB
cucreme NEPUOJIOB METaJUIOB U HEMETAJIJIOB MIOCPEACTBOM YPABHEHUN PEaKLU
56 3HaueHue CooOmiennst  yyammxcsi O  JKM3HHM,  Hay4dHOU | Onpedensimb UCTOUHUKA XUMHUECKON HHPOPMAITIH.
MEPUOANYECKOTO u o0miecTBeHHOi aearenbHocTu J. . MenneneeBa Ilonyuams HeoOXonuMyr0 HHGOPMAIIMI0O W3 PA3TUYHBIX
3aKOHa HMCTOYHHKOB, AHATU3UPOBAMD eé, ogopmnsams

n HepHOﬂquCKOﬁ

CUCTCMBI

UH(POPMALIMOHHBIM TPOJYKT, npe3eHmosams €ro, eecmu

Hay4YHYI0 IUCKYCCHIO, Omcmauéams CBOX TOUYKY 3pEHUs
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XUMHNYCCKHUX
9JICMCHTOB

. N. MenneneeBa

WIH KOppeKmupogamsp €&

Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 1)

57

MNonnas xummyeckas

CBA3b

HNonnass xumuyeckas cBsizb. HoHbl, 00OpazoBaHHbBIC

aToOMaMHu METAJIJIOB n HEMCTAJJIOB. CxeMbl

oOpa3oBaHUS HMOHHOW  CBSI3W AN OWHApHBIX

coenuHeHU. VoHHasg KpucrauMyeckas pemeérka u
(u3uYecKkne CBOWCTBA BEIIECTB C OTUM THUIIOM
pemérku. Ilonsitue o  GOpPMYNIBHON  €IWHHUIIC
BEILIECTBA.

JdemoncTpauuu. BumeobparmeHTsl W claiimpl
«MoHHas xumMu4deckas cBs3b». Kosuiekuus BemecTs ¢
MOHHOW XUMHMYECKOW CBA3BIO. Mojenn HOHHBIX

KPUCTATINTMYCCKHUX peI_HéTOK

ObwvsicHsamp, 9TO TAKOS NOHHAS CBS3b, HOHLI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUS HOHHOH CBSI3H.
Cocmasnsims CXeMbI 00pa30BaHUS HOHHOM CBSI3H.
Hcnonvzo6amsb 3HaKOBOE MOJICTUPOBAHUE.

TAO XAMHYECKOH

Onpeodensimo CBSI3U  TIO

dbopmyne
BELIECTBA.

Ilpusooums ipuMepHI BEIIECTB C HIOHHOM CBS3BIO.
Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY
COCTaBOM BEILECTBA U BHUJOM XHMHUYECKON CBSA3H, MEXIY
MOHHOM CBSI3bI0 M KPUCTAIIIMYECKUM CTPOCHHEM BEIIEeCTBa,

MCXKAY KpUCTANIMYECKHUM CTPOCHHEM BEIIECTBA M €ro

(1)I/IBI/IIIGCKI/IMI/I CBOMCTBaMH

58

KoBanentnas

XHUMHNYCCKas CBA3b

KoBasienTHass XuMH4YecKass CBS3b. BHGKTpOHHHe

U CTPYKTYPHBIC BaneHTHOCTB.

bopMyIIbL.

KoBanenrnas HCMOJIAIPpHAA CBA3b. CxeMbl

O6paSOBaHI/I$[ KOBAJICHTHOM CBS3H B 6I/IHapHBIX

COCAUMHCHUAX. MOJ'IeKy.]'IHpHa}I Hn aTOMHas

ObwvsicHsams TTOHATHS «KOBAJIECHTHAS CBI3bY,
«BaJICHTHOCTBY.

Cocmasnsims cXeMbl 00pa30BaHUs KOBAJICHTHOM
HETIOJISIPHOW XMMHUYECKOM CBS3H.

Hcnonv3o6ams 3HAKOBOEC MOACIINPOBAHUC.
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KPUCTAJUIMYECKUE PEIIETKH, M CBOMCTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.

JemoncTpanun. BumeodparmMeHTsl W CIAiIBI

«KoBaneHTHasT XUMHYECKas CBA3b». KOJ'IJ'IGKHI/IFI

BEIIECTB MOJIEKYJIIPHOTO ¥ aTOMHOTO CTPOCHUS.
Monenu

MOJICKYJIAPHBIX u AaTOMHBIX

KPpUCTATIIIMICCKUX peHIéTOK

Onpedenamp T XUMUYECKOU CBSI3HU 10 opMyIie
BEILIECTBA.

IIpusooums IpUMeEpHI BEIECTB C KOBAJICHTHOMN CBA3BIO.
Ycemanasnueams NpuUNHHO-CIEICTBEHHBIE CBSI3U MEXTY
COCTaBOM BEIIECTBA M BUJIOM XUMHUYECKOH CBS3H, MEXKITY
KOBAJICHTHOH CBS3bI0 M KPUCTAJUIMIECKAM CTPOCHUEM
BEIIECTBA, MEX/Ty KPUCTALUTHIECKAM CTPOCHHEM BEIIECTBA

U ero (pu3nYecKuMu CBOMCTBAMU

59

KoBanentuas
HETMOJISIpHAS
Y TOJIIpHAs

XUMHNYECKas CBA3b

DIIEKTPOOTPHUIIATENBLHOCTD. Psij
3eKTpooTpHuIaTeIbHOCTH. KoBasieHTHAst HenoJisspHas
Y MOJIApHAs XUMUYECKas CBs3b. Jumnoib. Cxembl
00pa3zoBaHus KOBAJICHTHOM TOJIIPHOU CBSI3H

B OMHAPHBIX COCTUHECHUAX. MOJIEKYIIsIpHast U aTOMHas
KPUCTAJUIMYECKHE PEIIETKHA, U CBOWCTBA BEIIECTB

C 3THM THIIOM PEIIETOK.

JemoncTpanuu. Moenu MOJIEKYISIPHBIX B aTOMHBIX

KPpUCTAJININYCCKUX peHIéTOK

ObvscHsames TIOHATUS «KOBaJCHTHAs MoJisipHad CBsA3b»,

«BAIEKTPOOTPULIATETHHOCTHY, «BO3TOHKAY, WIH
«CyOTMMaIus.

Cocmaensams cxembl 00pa30BaHMS KOBAJICHTHOW TOJISIPHOMN
XUMHYECKON CBSA3H.

Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHHUE.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUsl MOJIAPHOU
KOBAJICHTHOH CBSI3U.

THII XMMHYECKOM CBs3U IIO

Onpeodensimo dbopmyne
BEIIIECTBA.

Ilpuooums TpUMeEpHl BEIIECTB ¢ KOBAJCHTHOW MOJSPHOU
CBSI3BIO.

Yemanasnusamn MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY




59

COCTaBOM BfCIIECTBA WU BHUAOM XI/IMPI‘IGCKOﬁ CBs3U, Memny
KOBaHeHTHOﬁ CBA3BKO H KpI/ICTaJIJII/I‘-IGCKI/IM CTpOGHI/ICM
BCUICCTBA, MG)KI[y KpI/ICTaJIJH/I‘-IeCKI/IM CTpOeHI/IeM BCIIECCTBA
U €r0 PU3NYECKUMU CBOWCTBAMHU.

COCIMHEHUIN  TI0

Cocmasnsamo OMHApHBIX

bopMyIbl
BJICHTHOCTH W HAXOOUMb BAJCHTHOCTH DJIEMEHTOB IIO
dbopmyre OMHAPHOTO COSTUHEHUSI.

Hcnonvzosamo MaTCpruajIbHOC MOJCINPOBAHUC

60

Meramnnueckas

XUMHNYECKas CBA3b

MeTtadeckass XMMHAYECKasi CBSI3b U METaJTUIECKast
KpucTayuindeckas pemérka. CBolcTBa BELIECTB €
9TUM THUIIOM peméTku. Enunas mpuposa XuMHUYECKUX
CBSI3EH.

demoncTpanuu. BuneodparmMeHTsl U claiapl
«Merannuyeckas xuMudeckas cBsizby. Komnekuus
«MeTaisl U CIUIaBbD».

JlabopaTropHublie onbIThl. 29. M3rotoBieHue Moaemu,

HHHIOCTpHpYIOHleﬁ 0COOEHHOCTH METAJNINYECKOM

CBA3HU

06‘b}ZC‘H}ZWlb, YTO TaKOC METAJIJIMYCCKasA CBA3b.

Cocmaensams  cxeMbl ~ OOpa30BaHHMsI ~ METAUTUYECKOMN
XUMHUYECKON CBSI3U.

Hcnonv3zoeams 3HaKOBOE MOJETUPOBAHHUE.
Xapaxmepuzosamo MEXaHU3M o0Opa3oBaHUs
METaJJTUYECKON CBA3H.

Onpedensme TUN XUMHYECKOM CBs3u 10  dopMmyne
BELIECTBA.

Ilpusooums IpuUMEpHI BEIIECTB C METAJUTHUECKOH CBS3bIO.

Ycemanasnueams TPUYMHHO-CIIEACTBEHHBIE CBA3H MEXIY
COCTaBOM BEIECTBA U BHUJIOM XHMHUYECKON CBSA3H, MEXIY
METaJUIMYECKON CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHHEM

BCIICCTBA, MCKIAY KPUCTAJUIMUYCCKUM CTPOCHHUCM BCHICCTBA
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U er0 PU3NICCKUMU CBOWCTBAMHU.

Hcnonvzosamo MaTCpruajIbHOC MOJCINPOBAHNC

61 Crenens okucienuss | Crenenp okucinenus. CpaBHEHUE CTENEHU OKucieHus | ObvsacHamo MTOHATHUS «CTEIIECHb OKHUCIICHUS»,
U BaJICHTHOCTH. IIpaBuna  pacuéra  CTENEHEH | «BAJIEHTHOCTHY.
OKHUCJIEHUS 10 GOpMYIIaM XUMHUYECKUX COETUHEHUM Cocmasnsams GopMysbl OUHAPHBIX COEIMHEHUN Ha OCHOBE
oOmiero coco0a UX Ha3BaHUM.
Cpasnusamsv 6aneHmHocms U CTENIEHb OKUCIICHHUS.
Paccuumvieams ~ cTeneHM OKHCICHHMs 10  (QopMmyliam
XUMUYECKUX COENHEHHUH
62 OKucIuTeNnbHO- OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINY. Obvsacnams TIOHATHA «OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE
BOCCTaHOBUTENbHbIE | OlpeneneHre CTENeHeH OKHUCICHUS  DIEMEHTOB, | PEaKLUN», «OKHUCIIUTEIIbY, «BOCCTaHOBHTEIbY,
peakuun 0o0pa3yloMX BeleCTBa pa3HbIX KJIACCOB. Peakluu | «OKUCIIEHHE», «BOCCTAHOBJIECHUE).

HOHHOTO obMeHa u OKHCIIUTCIIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIuu. OxuciuTesb

1 BoccTaHoBUTENIb. OKHCIIEHHE M BOCCTaHOBJICHHE.

CocraBieHue ypaBHEHUI OKHUCJIUTEIBLHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN METOJIOM SIEKTPOHHOTO
OaslaHca

JdemoncTpauuu. B3anmoneincTtBue LMHKA C CEPOW,

Knaccuguyuposams xuMuyeckue peakluuid MO MPU3HAKY
M3MEHEHUS CTENICHEeH OKUCIICHHS SJIEMEHTOB.

Onpedensimb OKUCIUTEIb W BOCCTAHOBUTENb, MPOIECCHI
OKHUCJICHHS U BOCCTAHOBJICHHSL.

Hcnonvzo6ams 3HAKOBOEC MOICIINPOBAHUC
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coyiiHON kucnortoi, xsopuzom wmeau(ll). I'openue
MarHusl. B3anmoneiictBrue XJIOpPHOU

Y CEPOBOJOPOIHOM BOJIbI

63 OO6o06mmenre u cucteMarusauus 3HaHUW 1o TemMaM «llepuonnyeckuil 3akOH M NEPUOAMYECKAs CUCTEMAa XUMHUYECKHX JJIEMEHTOB
. N. MenneneeBa. CTpoeHue aroma» U « XuMudeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIII
64 Koumponenaa paboma no temam «llepronmyeckuil 3akoH M mepuojuueckas cucreMa xumudeckux siemeHToB JI. M. Menneneesa.
Crpoenne atoma» U «XuMH4YecKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAI)
Pesep | 64
HOE

Bpems
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(2 u B Henemto, Bcero 70, 3 HUX 4 4 — pe3epBHOE BpeMs)

Howep OcHoBHoOe coep:kaHue XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeIbHOCTH
ypoKa Tema ypoka
ypoka yyalmmxcs (Ha ypoBHe y4eOHbIX JAeilicTBHil)
n/n
IToBTOpeHUe U 00001IeHNE CBeleHUIT M0 KYpcy 8 Kiacca. XuMudeckue peakuun (5 4)
1 Knaccudukanus bunapnsie coenunenus. Oxcuapl cojeoOpasyromue | Xapakmepuzogams OKCHIBI, THUIPOKCHUIBI (OCHOBaHMS,
HEOPraHNUYECKUX u HecoJieoOpazyromue. ['mapokcuapl: OCHOBaHUSA, | aM(poTepHbIE TUAPOKCHIBI, KHCIJIOPOJCOAEpKAIINE
BEILIECTB U UX ampoTepHble TUIPOKCHUJIBI, KHUCIOPOACOJEpIKAIIME | KUCIOTHI) U COJIM MO IUIaHYy: COCTaB, COCOOBI 00pa3oBaHus
HOMEHKJIaTypa KHCIIOTBI. Cpennue, KHCJIbIE, OCHOBHbIE, | HA3BaHUI, XapaKTEPHbIE CBOMCTBA U MOJTyYECHUE.
KOMILJIEKCHBIE COJIH. Knaccuguyuposams oxcuapl, THAPOKCUABI (OCHOBaHUS,
JdemoncTpanun. O3HaKOMJIEHHE C KOJUICKIHMSAMH | aM(pOTepHbIe TUAPOKCH/IBI, KHCIIOPOJICOAEpKALIIE
METAJIOB ¥ HeMmeTayioB. (O3HaKoOMIJIEHHWE C | KUCJIOTHI) U COJIM MO Pa3IMYHBIM MIPU3HAKAM.
KOJUIEKUUSAMH OKCHJIOB, KHUCIIOT U COJIEH Ymems  monTBepkIaTh  XapaKTEPUCTHKY  OTIEIbHBIX
NPEACTaBUTENIEH  KIACCOB  HEOPraHMYECKHX  BELIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX PEAKIIMI.
Packpvieams TEHETHYECKYIO CBSA3b MEXAY KllaccaMH
HEOPraHUYECKNUX COCIMHEHUN
2—3 Knaccugukarus OO6o0uieHne CBEICHMH O XMMHMYECKMX peakuusx. | OO6vicHamb TOHATHS «XUMHUUYECKas PEaKLus», «peakluu
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XUMHUYECKUX PEaKINil
10 Pa3JIMYHbIM

OCHOBAHUAM

Knaccudukarus XUMHYSCKUX peakuuii o
pa3IUYHBIM OCHOBAHHUSIM: 10 COCTaBy M YHUCIY
pearupyomux ¥ o0pa3yIolIUXCsi BEIIECTB, IO
TEIoBOMYy 3¢ QEeKTy, MO arperaTHOMy COCTOSIHUIO
pearupyromux BeIIeCTB, MO OO0paTUMOCTH, IO
H3MCHEHUIO CTEIICHEH OKHCJICHHUSA 3JIESMEHTOB, IIO
HCTIOJIb30BAHMIO KaTaau3aropa.
onpITHI. 1.

JlabopaTopHbie B3anmopeiictBue

aMMHaka H XJIOPOBOJIOPO/IA. 2. Peakmus

HeWTpanuzanun. 3.  HaOmronenue

ahdexra

B3aumopelictBue CcepHOM  KHCIIOTHI

TEIUIOBOTO
peakuuu HEUTpaIN3aIu. 4.
C OKCHIOM
meau(ll). 5. Pasnoxkenuwe mepokcHaa BOAOpOJa C

IIOMOIIBIO KaTaJla3bl KapTO(beJ'IH

COCANHCHUA», «KPCAKIUHU PA3JIOKCHUA», «KPCAKIINU 06M€Ha»,

«peaKkIuu  3aMEUICHUs», «PEAKIUU  HEeUTpaTu3alum,
«9K30TEPMUYECKHE peaKIum, «OHJOTEPMHUECKHUE
peaknumny,  «oOpaTUMbIE  peakluu», «HEoOpaTHUMBbIC

peakuumn», «OKUCIUTCIIBHO-BOCCTAHOBHUTCIBHLIC PCAKIIUN,

«T'OMOI'CHHBIC peaknuumn», «rETCPOrcHHLIC pCaKknum»,

«KaTaTATUICCKHE peaKIum, «HEKATATUTHICCKHE
peaKum», «TeTI0BOM 3P(HEKT XUMHUUECKOW pPEeaKIHI.
Knaccugpuyuposams XuMuveckrue peakiuyl MO Pa3InIHBIM
OCHOBAHHUSIM.

Onpedensmeb OKUCIUTENh W BOCCTAHOBUTEINb, IPOIECCHI
OKUCIICHHSI 1 BOCCTAHOBJICHHSL.

Habnrooams u onucvbiéams peakud MEXIy BEIIECTBAMU C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU

IlonaTtue o CKOPOCTH
XUMHYECKOH pCaKuuu.

Karamuz

IlonstTne o CKOPOCTH XUMHYECKON pE€aKkuum.

(DaKTopBI, BJIMAIONIUEC HaA CKOPOCTb XHUMHUYCCKHX

peakiuii: mpupoja pearupyrolux BeIIeCcTB, HX
KOHIICHTpAIIU, TeMIeparypa, IUIOIIAAb
COIIPUKOCHOBEHUS, HAJINYHE Karajau3aropa.
Karanns.

JdemMoHcTpanum. 3aBHCUMOCTD CKOpOCTH

ObwvsicHAmMb, 9TO TAKOE «CKOPOCTh XUMHUYECKON PEaKIumy.
Apeymenmuposamsv BEIOOP eTUHUI] H3MepeHus VP.
Yemanasnueams NPUYUHHO-CIICCTBEHHBIE CBS3U BIUSHUS
pa3IM4YHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHX PEAKIIHH.
Habnooams n onucviéams peakiii MEXIy BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU
IIpo6ooums  OIBITHI,

MNOATBCPKAAOIIUC  3aBUCHUMOCTD
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XUMHYECKOH PEaKIUU OT MPHUPOABI PEaruPYIOIINX
BCIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peaKIuu OT KOHIICHTPAIIUN PEarupyronux BEIIeCTB.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH pPEaKIuu OT
TJIOMIA/IA COTIPUKOCHOBEHUS PEarnpyoNIuX BEIISCTB
(«kunsui - croiy). 3aBHCHUMOCTh  CKOPOCTH
XAMHYECKOH pEakIuu OT TeMIepaTypsl pearu-
PYIOIINX BEIIECTB.

JlaGopaTopHble ONbITHI. 6. 3aBUCIMOCTh CKOPOCTH
XMUMHUYECKON peakiuu OT MPHUPOAbI PEearupyromnx
BEIIECTB Ha MpHMeEpe B3aUMOJICHCTBHS PACTBOPOB
thocynb(dara  HaTpus W XjJopuma  Oapws,
THOCynb(ara HATPUS U COJIIHOM KHUCIOTHL. 7.
3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOH peakuuu OT
OPUPOJIbI METAJIOB NpPHU HMX B3aUMOJICHCTBUU C
COJITHOM KHUCJIOTOM. §. 3aBHUCMMOCTb CKOPOCTHU
XMMHYECKON pEaKIHH OT MPHUPOJAbI KHUCIOT NpHU
B3aMMOJICHCTBUM HX C JKene3oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHMHUYECKOH peakluuu OT TeMIepaTyphl.
10.

3aBHCHMOCTD CKOpPOCTH XHMHYECKOH pCakuun OT

CKOPOCTH XUMHUYECKOH PEaKINK OT Pa3IMIHBIX (PaKTOPOB
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KOHIICHTpAllMd  pearupyromux  BemiectB.  11.
3aBUCHUMOCTb CKOPOCTHM XMMMUYECKON pEakuuu OT
iomanu COIPUKOCHOBEHHUS pearupyoumx
BelecTB. 12. 3aBUCUMOCTh CKOPOCTH XHMHYECKOUN

peaKkuyu OT HAIMYMS KaTaau3aropa

Xumudeckne peakiuu B pacraopax (10 )

DJIEKTPOJIUTHYECKAS

JUCcoInanmus

[TonsaTHE 00 SIEKTPOJUTHYCCKON JHMCCOIMAmu. | Xapakmepuzosamo MTOHSTHS «QIEKTPOIATHYCCKAS
ONEKTPOIUTBl W HEIICKTPOJHTHL.  MeXaHU3M | TUCCOMHUAIND», «IJIEKTPOITUTHD», KHEIICKTPOIUTHI.
JTUCCOLMAIIMN  DJIGKTPOJIMTOB € PA3NIMYHBIM | Yemanaenusams TPUIMHHO-CIICJCTBECHHBIC CBS3H MEXKIY
xapakrepoM CBsi3H. CTENeHb AJIEKTPOJUTUYCCKON | MPUPOJAOH DIIEKTPOJIUTA M CTEIICHBIO €r0 JIUCCOIMAIINH.
mucconuari. CUIbHBIC U C1a0bIe 3JICKTPOJIHTEI. Yemanasnueams TPUYMHHO-CIICJICTBCHHBIC CBSI3U  MEXKITY
JemoncTpanmumn. lcnpiTaHkWe BEIIECTB W WX | THIIOM XMMHYECKOH CBS3M B JJICKTPOJIUTE M MEXaHH3MOM
PacTBOPOB Ha 3JIEKTPOIPOBOJIHOCTD €ro JMCCOIHAINI

Jlaboparopublii onbiT. 13. Jluccommanms ciadbix

QJICKTPOJIMTOB HA IIPUMEPEC YKCYCHOﬁ KHCJIOTHI
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7 OCHOBHBIE OCHOBHBIE ITOJIOKEHUS TCOpHHU E)J'IGKTpOJ'II/ITI/ILIeCKOf/'I Xapaxmepmoeamb INOHATHUA «CTCIICHb AUCCOLMaAIllUHN,
ITOJIOKCHUA TCOPUHU JUccouanmn. KJIaCCI/I(l)I/IKaHI/Iﬂ HOHOB n UX | «CUJIbHBIC OJICKTPOJHUTBID, «cna6me QJICKTPOJIUTBI»,
AIEKTPOJIUTUICCKOM cBoiicTBa. KWCIOTBI, OCHOBaHWS W COJIM KaK | «KAaTHOHBIY), AHUOHBD), «KHCIOTHI», «OCHOBAHHSDY, «COJIH.
muccormanuu (TO) | anexkrponutel. Ux knaccudukarus u qucconuarnus. | Cocmagnsimes ypaBHEHUS SICKTPOJUTUUECKON TUCCOIUAIIUN

JleMoHCTpaIUH. 3aBUCUMOCTH | KUCJIOT, OCHOBAHHH U COJICH.
AMIEKTPONPOBOJHOCTH  YKCYCHOW  KHCIOTHI  OT | Muntocmpuposams TPUMEPAMH  OCHOBHBIC — TIOJIOKEHUS
KOHICHTpalHuu. HBI/I)KCHI/IG OKpalI€HHBIX HWOHOB B | TCOPUHU 3H€KTpOJ'IHTPI‘-I€CKOI7[ AUCCOIIUAIINN.
AIEKTPUIECKOM TIOJIe Paznuuams  KOMIIOHEHTBI  JTOKa3aTeNbCTB  (TE3HCOB,
apryMeHTOB U ()OPMBI JIOKA3aTEIbCTBA)
8—9 | Xumnueckue OO0mue XMMUYECKHE CBOMCTBA KHUCIIOT: U3MEHEHUE | Xapakmepu3oeamv OOIIME XUMUYECKAE CBOWCTBA KUCIOT C

CBOMCTBA KUCJIOT KaK

QJICKTPOJIUTOB

OKpacKM  HWHAWMKAaTOPOB,  B3aUMOJCHCTBHE  C
MeTalJIaMi, OKCUIAMH U THIPOKCHIAMHU METAIIOB
COJSIMA. MOJNEKyIsApHblE W HWOHHBIC (TIOJHBIC |
COKpalIEHHBIC) YpaBHEHUS pPEaKIuid. XUMUYECKUH
CMBICI ~ COKpalIEHHBIX  ypaBHEHHH. Y CIIOBHS
NPOTEKAHHUsS PEAKIHA MEXIy OSJICKTPOJIUTAMH JIO
KOHIIA. P51 akTHBHOCTH METaJIJIOB.

JlaGopaTopHble onbIThl. 14. M3MeHeHue OKpacku

WHJIUKATOPOB B KHUCIOTHOW cpene. 15. Peakums

HO3UIUH TEOPUH AIEKTPOIUTUIESCKON AUCCOIHALHH.
Cocmasnams MONEKyISpHBIC, TOJHBIE M COKpAlIEHHBIC
MOHHBIC YPaBHEHUS PEaKLUi ¢ y9aCTHEM KHCIIOT.
Apaymenmupoeams BO3MOKHOCTh NPOTEKAHHS DPEaKIHH C
ydacTHeM KHCJIOT Ha OCHOBe mpaBwia bepromre u psaa
AKTHBHOCTHU METAJUIOB.

IIposooumu XMUMHYECKHE

OIIBITHI, MOATBCPIKAAOIINC

CBOICTBA KHUCJIOT, C CO6J'IIO,Z[€HI/IGM npaBHUJI TCXHUKU

0€30MacHOCTH.
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HEUTpaJIM3allMd pacTBopa WIENOYM Pa3IMYHBIMU
kuciaoramu. 16. Ilomyuenune ruapoxcuna menu(ll) n
€ro B3aUMOJICHCTBUE C PA3IUYHBIMU KHcIoTaMu. 17.
B3anmojeiicTBHe CHIIBHBIX KHCIOT C OKCHJIOM
menu(ll). 18—20. BsaumoneiicTBHEe KHCIOT C
Meramamu.  21. KauecTBeHHass ~ peakuust  Ha
kapOoHaT-uoH. 22. [losiyueHue cTyiHS KpeMHHEBOM
KUCJIOTHL. 23. KayecTBEHHass peakuus Ha XJIOpUA-

WM CyNb(haT-uoHbI

Habnrooams u onucvieams pCakiuun € ydaCTueM KHCJIOT

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

10 XUMUYECKUE OO6mme XUMHUYECKHE CBOICTBA menoueit: | Cocmasnams  MOJEKYISIPHBIE, TOJHBIE M COKpAIIEHHBIE
CBOMCTBAa OCHOBAaHUI | B3aMMOIEHCTBUE C KHCJIOTaMH, OKCHJaMU | MOHHBIEC YPAaBHEHHUS PEAKIIMil C y4aCTUEM OCHOBAHMIA.
KAaK JIEKTPOJIUTOB HeMeTaoB, cosiMu. OOIIe XUMUYECKHE CBOMCTBA | Apeymenmuposams BO3MOKHOCTb IMPOTEKAHUS PEAKIHM C
HEpPacTBOPUMBIX OCHOBAaHUM: B3aWMOJECHCTBUE C | yYaCTHEM OCHOBAaHMI Ha OCHOBE mpasuiia beprome.
KHUCJIOTaMH, Pa3JI0’KEHUE ITPU HATPEBAHUH. Ilposooums  ONBITBI, TOJITBEPKIAIONINE  XUMUYECKUE
JlabopaTopubie onbIThbl. 24. V3MeHEHHWE OKPAacKH | CBOMCTBA OCHOBAaHHMM, C COONIOACHHUEM IIPaBUJI TEXHHKHU
WH]JIUKaTOPOB B IIEJIOYHON cpene. 25. | 6e301acHOCTH.
B3aumopeiictBue 1menouyeil ¢ yriaekucibiM Tra3oM. | Habniodams M onuckiéams peakuuu ¢ y4acTHEM KHUCIIOT C
26. KadecTBeHHas peakiisi Ha KaTHOH aMMOHHSA. | IOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U A3bIKA XUMHH
27—28. Tlomyuenue ruapokcuna menu(ll) m ero
pa3noxXeHue
11 XHUMHUUYECKUE OO1u1re xMMHUYecKre CBOMCTBA CPEAHUX COJIeH: Xapaxkmepuzoeams 001Ee XUMUYECKHE CBOWCTBA colieil ¢
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CBOMCTBA COJIEN KaK

ANEKTPOJIUTOB

B3aMMOJICCTBHE ¢ KUCIOTAMU, II[CJI0YaMH, COJIIMU

U MeTajuiaMy. B3auMoaeiicTBUE KUCIIBIX COJIEH CO

IIEeJI0YaMH.
JlaGopaTopubie onbiThl. 29. BisamMopeiicTBue
kapbonaroB ¢  kucinotamu.  30. Ilomydenume
rugpokcugaa  skenesa(lll). 31,  BsaummopeiictBue

xKene3a ¢ pactBopoM cyibhara meau(Il)

NO3ULUI TEOPUH NIEKTPOIUTUUECKON JUCCOLUALIMH.
Cocmaensims MOJIEKYISIPHBIE, IIOJHBIE M COKpAlEHHbIE
VOHHBIE YPABHEHUS PEAKIMI C y4aCTHEM COJICH.
Apaymenmupoeams BO3MOXKHOCTb IIPOTEKAaHUS pPeaKLui

C y4acTHEM COJIel Ha OCHOBE npaBwiia beproie.

Ilpo6ooums  ONBITHI, TMOATBEP)KIAIOIIME XUMHUYECKHE
CBOMCTBa coyield, C COONIOCHHEM TPaBWJI TEXHUKHU
0€30MacHOCTH.

Habniooams u onucviéams peakuuu € y4aCTHEM coOJiei

C TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHUH

12 [Tonsarue o runponuse | ['maponn3 kak oOMEHHOE B3aMMOJICHCTBHE COJICH C | Ycemanasnueames 3aBUCUMOCTh MEXKAY COCTaBOM COJIM U
coyen BOJOW. ['MApONM3 CONMM CHIBHOTO OCHOBAaHUS H | XapaKTEpOM €€ TMApOJIn3a.

cnaboii  kucioTel. [maponmu3 comm  cimaboro | Amanuzuposams  Cpeny pacTBOpa COJM C  MOMOIIBIO
OCHOBaHHUSI M CHJIBHOM KHCJIOTHL. BOJOpOIHBIN | HHIMKATOPOB.
nokasarens (pH). Ilpoenoszuposams THI THAPOJIW3a COJIM HA OCHOBE aHAIIM3a
JdemoncTpauuu. OmnpeneneHue xapakrepa cpeabl B | €€ popMyibl
pacTBOpax cosei

13 Ilpakxmuueckasn CBoiicTBa KUCIIOT, OCHOBaHHU, OKCHJIOB U cojieil B | Ymems oOpamaTtbcsi C J1abopaTOpHBIM 000pyAOBaHHEM

paboma 1. Pemenue
AKCIIEPUMEHTATBHBIX

3agaq Io TEMC

CBCTC TCOpHUU SJIGKTpOHHTI/I‘IeCKOﬁ Jucconnannmn
)51 Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTCIIBHO-

BOCCTAaHOBUTCIIbHBIX PCAKIUAX

H Harp€BaTCJIbHbIMH HpI/I60paMI/I B COOTBCTCTBHUH
C IMpaBHUJIaMH TCXHUKH 0C30ITaCHOCTH.

Habniooams cBOWCTBA YIIEKTPOIUTOB.
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«INEKTPOIUTHYECKAS

JUCCOLIUals

Habniooams u  onucvleams peakuud €  y4acTHEM
3JIEKTPOJIMUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POITHOTO) SI3bIKA U SI3bIKA XMMHUHU.

Dopmynuposampb BBIBOABI MO pe3yabTaTaM IMPOBEIEHHOIO

AKCIEPUMEHTA
14 O060011eHre U crucTeMaTu3alys 3HaHU| 10 TeMe «XMMUYECKHE peaklii B pacTBOpax 3JEKTPOJIUTOB»
15 Konmponvnas paboma 1 no teme «XUMHUYECKHE PEAKIUHU B pACTBOPAX NIEKTPOIUTOB
HemeTanabl 1 X coeuHeHus (25 1)
16 Oo6mas CrtpoeHne aTOMOB HEMETAJUIOB U MX MOJ0XKeHue B | OOvscHAmMb, UTO TAKOE HEMETAILIBL.
XapaKTepUCTHKA NEePUOANYECKOI CHCTEME. Psan | Xapakmepuzoeames xumudeckue 3J€MEHTbl — HEMETaIIbl U
HEMETaJJIOB JIEKTPOOTPHILIATEIBHOCTH. Kpucrannuueckue | crpoeHue, pu3nyeckrue M XMMHUYECKHE CBOMCTBA MPOCTHIX
pPEIETKM HEMETAJUIOB — MPOCTBIX  BEILIECTB. | BEHIECTB — HEMETAJJIOB.
@dusnueckue  coiictBa  HeMmeTauoB.  O6wmwme | Ob6vsacuams 3aBUCUMOCTh OKHUCIIUTEIbHO-
XUMUYECKHE CBOMCTBA HEMETAJIOB: OKUCIIUTENIbHBIE | BOCCTAHOBUTENIBHBIX ~ CBOMCTB (WM mpeockaszvieéams

Y BOCCTaHOBHUTENLHEIE.
Hdemoncrpanuu. Komnexkuus HemeTtamoB. Moaenu
KPUCTAJUTMYECKHUX PEIIETOK HEMETAJIJIOB: aTOMHBIC H
MouieKynsgpHble. O30HATOP U MPUHIIUIBI €70 PAOOTHI.
l'opeHne mpocThIX BELIECTB — HEMETAIJIOB: CEPBI,

¢docdopa, TpeBeCHOTO yriis

CBOﬁCTBa) 9JICMCHTOB-HEMECTAJIJIOB OT HX IIOJIOXKCHHSA B

HepHOﬂquCKOﬁ CHUCTCMC XHUMHNYCCKHX 3JICMCHTOB

J. 1. Menpeneena.
Yemanaenueamp TPUUMHHO-CIEACTBEHHBIE CBS3U MEXIY
CTPOEHUEM XUMHUYECKOU THUIIOM

aToMma, CBA3bIO,

KpHCTaHHquCKOﬁ peH_IéTKI/I HEMeTajlja U €ro COeIMHEHUM U
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(u3MYECKUMHU CBOMCTBAMM JIaHHOTO HEMETaula U €ro

COCIMHEHU .
/Jlokazvieamb OTHOCUTEIILHOCTh TOHATHUH «METAID» U
«HEMETaI»

17 O6mas lanorensr, cTpoeHHE HX aTOMOB U MOJEKYNI. | Xapakmepuzosams CTpOCHHE, (DU3MUECKUE U XUMHUYECKUE
XapaKTEPUCTHKA ®usznyeckue M XMMHYECKHE CBOMCTBAa TaJOT€HOB. | CBOMCTBA, MOJIyU€HHE W TPUMEHEHUE TaJOTEHOB B ILJIaHE
aneMeHToB VIIA- 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TaJOT€HOB B | 00IIEro, 0COOEHHOTO U €AMHUYHOTO.

TPYIIBI — TAJIOTEHOB | 3aBUCUMOCTH OT HX TOJIOKEHHUS B TIEPUOTUYECKON | Vcemanasnueames TPUUUHHO-CIIEICTBEHHBIE CBSI3H MEXTY
cucteMe. Haxosx/ieHne rajgoreHOB B MPHUPOJIE U UX | CTPOCHHEM  aToMa,  XHUMHUYECKOW  CBS3bIO,  THUIIOM
MOJIy4EHHeE. buonoruueckoe 3HaueHUe U | KpUCTAJUTMYECKON PEUIETKH Y rajloreHoB U (GU3NYECKUMH U
MIPUMEHEHHE TaJIOT€HOB. XUMHUYECKUMHU CBOMCTBAMH 3THUX BEIIECTB
JdemoncTpanuu. OOpa3ipl TaIOTEHOB — TPOCTHIX
BellecTB. B3anmoeiicTBre rajioreHoB ¢ MeTalIaMHu.
BriTecHeHue xj0pom 6poma WM HOJa U3 PaCTBOPOB
UX COJIeH

18 Coenunenus lamoreHoBoopoAbl M COOTBETCTBYIOIIME UM | Xapakmepuzosamsv ¢ UCHOIB30BAHHUEM PYCCKOTO (POJIHOTO)
raJIoreHOB KUCJIOTHI: TJIABUKOBAsA, COJIsTHAs, OpPOMOBOJIOPO/IHAS, | A3bIKA M SI3bIKA XMMHH COCTaB, (PM3UYECKUE U XHUMHUYECKUE

nojoBogopoaHasa. [anmorenunpl.  KauecTBeHHBbIE
peakiuu  Ha  rajoreHua-uoHnl.  [IpumeHeHue
COCJIMHEHU I T'aJIOreHOB.

JdemoncTpaums. Kommexmus MIPUPOIHBIX

CBONMCTBa, TONy4YeHHE M MPUMEHEHHE COCIUHEHUN
TaJIOT€HOB.
Hazvieams coenuHeHusi TrajoreHoB 1o Gopmyne u

cocmasnams GOPMYIIbI 110 UX HA3BAHHUIO.
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COEIMHEHUH XJIOpa.
JlaGopaTopHslii onbiT. 32. Pacnio3HaBanue

TaJorcHua-unoHoB

Yemanasnueams TPUUMHHO-CICACTBEHHBIE CBSI3U MEXKIY
XHUMHYECKOHN CBSI3bI0 M THIIOM KPUCTALTMYCCKON PEIISTKH B
COCIMHEHUSAX TJIOTCHOB U (DU3MYCCKUMH U XUMHUYECKUMU
CBOMICTBAMH ITHUX BEIIECTB.

Ilposooums, Habr0Oame ¥ ONUCHIBAMb XUMHYECKHUI
OKCIIEPUMEHT TI0 pPACMO3HABAHUIO TAJOTCHHUI-UOHOB C
COOJTIOICHUEM TIPABWIJT TEXHUKHA 0€30TMTaCHOCTH.

Buinoaname

pacuéTel MO XUMHUYECKHUM (QopMmylaM H

YpPaBHEHUSIM  pEaKklMil, TPOTEKAIIUX C  YYACTUEM

COEQUHEHNN TaJIOr€HOB

19

Ilpaxmuueckasn
paboma 2. VIzyuenune
CBOMCTB COJISTHOM

KHCJIOTBI

ConsiHasi KHCJIOTa KaK CHJIBHBIA  DJIEKTPOJIUT.

TunuuHele peakuuu KHUCIOT, XapaKTepHble s
COJIIHOM KHCIIOTBHI: B3aUMOJICHCTBUE C METaJUIaMU,
OCHOBHBIMH u amboTepHBIMU OKCHUJIAMH,
OCHOBAaHUSIMU U aM(OTEpHBIMU T'HAPOKCHIAMHU,

coiramu. KagectBeHHas pEaKkus Ha XJIOPUI-UOH

Ymemwv oOpamartbest ¢ abopaTopHbIM 00OpYyAOBaHUEM H

HarpeBaTeIbHBIMK ~ MPUOOpPaMH B COOTBETCTBUU  C
MpaBUJIaMU TEXHUKH O€301TaCHOCTH.

Habnrwoams CBOWCTBA 3JIEKTPOJMTOB U MPOUCXOMISIINX C
HUMH SIBJICHUH.
Habnwoams w  onucvieams peakuud ¢  y4acCTHEM
SIIEKTPOJIUTOB € MOMOINBIO PYCCKOro (POIAHOTO) si3bIKa U
SI3bIKA XUMHUU.

@opmynuposamb BBIBOJABI 1O pe3yabTaTaM MPOBEIEHHOTO

SKCIICpUMCHTA
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20 Oobmas OO6mass xapakrepuctuka snemMeHToB VIA-rpynnsl. | Jasams 00LIyl0 XapakTEepUCTUKY aToMaM, IPOCTBIM
XapaKTEPUCTUKA Cepa B mpupoge U €€ moiydeHue. AJUIOTPOIHBIE | BELIECTBAM U COEIUHEHUSIM XaJIbKOTE€HOB B 3aBUCHUMOCTH OT
anemeHToB VIA- Moau(HUKAIIMK Cephl M WX CBOWCTBA. XWMHYECKUE | UX IMOJIOKCHHS B TICPUOIUICCKON CHCTEME.

IpyMNIbl — CBOMCTBA CEphI U €€ IPUMEHEHHUE. Xapaxmepuzoeams CTpOEHUE, AUNIOTPONHIO, (PU3NUYECKUE U

xanpkoreHos. Cepa JdemoHncTpauuu. BzanmoneincTeue cepsl ¢ XUMHUYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHNE CEPBI.

MeTauiamMu. ['opeHue cepbl B KUCIOPOE Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY

CTpOEHHMEM  aToMa, XHMMHMYECKOM  CBS3bIO,  THUIIOM
KPUCTAJUTMYECKON pPEIETKU cepbl M e€ (pu3nueckuMu u
XUMHYECKUMH CBONCTBAMHU.
Buinonnams  pacy€rbl MO XMMHUYECKMM (opMmynaM U
YPaBHEHUSAM peaKUui, IPOTEKAIOIIHUX C y4aCTHEM CEPBI.
Ilposooums, Habr0OaMb W ONUCHIBAMb XUMHYECKHUI
JKCIEPUMEHT 10 TOPEHUIO CEPHI HA BO3/yXE U B KHCIOPOAE
C COOJIIOZICHNEM MPaBWJI TEXHUKH 0€3011aCHOCTH

21 CepoBonopon u CepoBoiopoi: cTpoeHHe MOJIEKYIbl, (uznyeckue u | Xapakmepuzosams ¢ UCHOIb30BAHUEM PYCCKOTO (POIHOIO)
Cynbpubl XUMUYECKHE CBOMCTBA, IOJIydEHHE M 3HA4YCHME. | SI3bIKa M SI3bIKa XMMMHU COCTaB, GU3UUYECKUE U XUMHUYECKUE

CepoBomopoanas kucnota. Cynbuasl u  ux
3Ha4eHHE. JIFIOMUHO(OPHI.
Jdemoncrpanun. Komekuuss CynbQUAHBIX PYA.

KauecrBennas peaKknusd Ha Cy.TIB(l)I/IZ['I/IOH

CBOICTBa, MOJIydEHHE U MPUMEHEHUE COCIMHEHMH Cephl B
CTETEHU OKUCIICHUS —2.

Ha3zvieams coeMHEHUs cepbl B CTENEHU OKUCIIEHHS —2 T10
bopmyne u cocmasnsims GOPMYIIBI IO UX HA3BAHUIO.
Cocmaenams ~ MOJEKYISpHBIE U

HOHHBIC  YpPAaBHCHHA
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peaKkuuii, XapakTepHU3YIOIIHE XMMHYECKHE  CBOKCTBA
COCMHEHUM CEpPhI B CTEIIEHU OKUCTICHUS —2.

Onucvieams IIPOLIECCHI OKHCJIEHUSI-BOCCTAaHOBJICHUSI,
onpeodeisimb OKUCIUTEIb U BOCCTAHOBUTENb U COCMABIANMDb
AJNIEKTPOHHBIA OajaHC B peaklIHsIX C ydacTHEeM Cephl B
CTETNEHU OKUCIIEHUS —2.

Yemanasenueams TPUYMHHO-CIEACTBEHHBIE CBS3H MEXKIY
XUMHYECKOW CBA3BIO U TUMIOM KPUCTAJUTMYECKON PEIIETKU B
COCMHEHUSAX Cephl W (PU3UYSCKUMH W XUMHYECCKHUMU

CBOMCTBAMH PTHUX COCIUHECHUN

22

Kucnoponusie

COCANHCHUA CCPBI

Oxkcun cepri(1V), cepHucras KucioTa, CYIb(QHUTHI.
KauecTtBeHHas peakiuus Ha CylIb(pUT-HOH.

Oxkcun cepoi(VI), cepHas kwucioTa, CyibdaThl.
Kpucramnoruapatel. KauectBeHnast peaxkuusi Ha
cynbdaT-uoH.
JdemoncTpanun. OOeciBeYMBaHUE OKpPALIECHHBIX
TKaHE! U [IBETOB CEPHUCTHIM Ira3oM.
Bsaumoneiicteue

KOHIIEHTPUPOBAHHOW  CEpHOM

KUCIOTH ¢ Menplo. OOyriauBaHHE OpraHMYEeCKHUX
BEILIECTB KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTOM.

JlaGopaTopHslii onbIT. 34. KauecTBeHHBIE peakinu

3anucviéams  HOPMYIBI OKCHIIOB CEPBI, HA3bIBAMb WX,
onucvléams CBOICTBa HAa OCHOBE 3HAHMH O KHCIOTHBIX
OKCHJIAX.

Xapaxmepuzoeams ¢ UCIOIB30BAHUEM PYCCKOTO (POIHOTO)
S3bIKa W S3bIKA XMMHHU COCTaB, PU3MYECKUE M XUMUYECKHUE
CBOWCTBA CEPHOI KUCIIOTHI KaK AJICKTPOJIUTA.

Cocmaensams ~ MOJEKYISpHbIE W HOHHBIE YpaBHEHUS
pEaKIMii, XapaKTePU3YIOLINX XUMUIECKUE CBOMCTBA CEPHOI
KHUCIIOTHL.

Pacnosznasams cynbpaT-nuoHsl.

Xapaxmepuzoeams ¢ UCTOIB30BAaHUEM PYCCKOTO (POJIHOTO)
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Ha Cynb(haT-nOHBI

SI3BIKA W SI3BIKa XHUMHH CBOMCTBA KOHHCHTpHpOBaHHOfI

CCpHOfI KHCJIOTBI KaK OKHUCJIUTCIIA.

Cocmasnsamo yYpaBHEHUs OKUCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA METOJIOM 3IIEKTPOHHOTO
OanaHca.

Buinonnams  pacuéTel 1O XUMHUYECKHMM QopMmynaM H

YpPaBHEHUSIM PEaKIMi, MPOTEKAIOIHUX C y4aCTUEM CEpHOMU
KHUCJIOTBHI.

Habnooams 1 onuceiéams XUMAYECKUNA SKCTIEPUMEHT

23 Ilpakmuuecxas CepHass KHCIIOTa KaK CHJIBHBIA  JJICKTPOJHUT. | Ymems oOpamaThCs ¢ J1aGOpaTOpPHBIM OOOpPYAOBAaHUEM U
paboma 3. I3yyenne | TUnNUYHbIE peaklUU KUCJIOT, XapaKTepHble MJis | HarpeBaTeIbHbIMU  NpuOOpaMHM B COOTBETCTBHH  C
CBOWCTB CEpHOM pa30aBIICHHOM CEpHON KHUCJIOTHI: B3aUMOJCHCTBUE C | MPaBHJIAMH TEXHUKH 0€30TacHOCTH.

KHUCIIOTBI MeTaJlJlaMd,  OCHOBHBIMM M am$oTepHbIMU | Habatooams CBOMCTBA AJIEKTPOJUTOB U MPOUCXOISAIIUX C
OKCUJAMM,  OCHOBaHMSIMM ¥ amM(OTEpPHBIMU | HUMU SIBICHUI.
ruipokcuaaMu, cosimu. KauectBenHas peakuus Ha | Habniodams W onucvléams  peakud € y4acTHEM
cynbdaT-uoH JJIEKTPOJIUTOB C MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) SA3bIKA U SI3bIKA XUMHUH.
@opmynuposamb BBIBOJABI 1O pe3yabTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA
24 Oobmas OOmiass xapakTepucTHKa dJIeMEeHTOB VA-rpynnsl. | [Jasams 0OLIyl0 XapakTEpUCTUKY aroMam, MPOCTHIM

XapaKTCPUCTHUKA

A3OT, CTPOCHUC aToMa W  MOJICKYJIBI  a30Ta.

BCIIECTBaAM MW COCAMHCHHUAM JJICMCHTOB VA-I"pyHHBI B
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XUMHNYCCKHUX
31eMeHTOB VA-

rpynmnsl. A30T

dusnueckue U XUMHYECKHEC CBOWiCTBA W
NpUMEHEHHE a3oTa. A30T B TMPUPOJE U €ro
OuroJIoruYecKas poJb.

demoncrpauuu. Juarpamma «CocTaB BO3IyXa».

BuneodparmenTs! u cnaiias! «IItnusu 6a3apei»

3aBUCHMOCTH OT UX IIOJIOXKEHUS B IIEPUOANYECKON CHCTEME.
Xapaxmepuzoeams C UCIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3blKa M S3bIKA XMMHHM CTpOEHME, (uU3HUecKue u
XUMHUYECKHE CBOWMCTBA, MOJIYYEHUE U IPUMEHEHUE a30Ta.
Ha3zvieams coenuHeHus azota no GopMyie U cocmasisims
(GbopMyIIBI 110 UX HA3BAHHUIO.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aTOMa U MOJIEKYJIbl, BUJJIOM XMUMHUYECKOU CBS3H,
TANIOM  KPUCTAJDIMYECKOM  PEIIETKM a30Ta MW €ro
(U3NYECKUMU ¥ XMMUYECKUMHU CBOWCTBAMHU.

Buinonnams  pacu€Tel 1O XUMHUYECKHMM QopMynaM H

YpaBHEHUSM peakIuii, MPOTEKAIOIINX C yYaCTUEM a30Ta

25

Ammunak. Conu

AMMOHUA

AMMHaAK, CTpOEHHE MOJIEKYIbl M (QU3NUECKHe
CBOMCTBAa. AMMHayHas BOJa, HAIIATBIPHBIA CIHPT,
TUApAT aMMHuaka. JJoHOpHO-aKIEeNTOPHBIA MEXaHU3M
oOpa3oBaHusi CBA3M B  KaTHOHE  aMMOHHS.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAKA.

Conu amMoHUsI M ux npumeHenue. KadectBeHHas
peakiys Ha KaTHOH aMMOHHS.

JdeMoHcTpanuu.

[lonydyenue, cobupanue u

pacCiio3HaBaHUEC aMMHaKa. Paznoxenue Auxpomara

Xapaxmepuzoeams C UCIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U S3bIKA& XUMHHU COCTaB, CTPOECHHE MOJIEKYIIbI,
¢usznyeckue M XMMHYECKHE CBOWCTBA, TMOJY4YEHHE U
IIPUMEHEHHUE aMMHaKa.

Hazvieams conu aMMoHHS 10 (opMmylaM U CcOCMAsisims
(bopMyIBI 10 UX HA3BAHUSIM.

3anucvieamb ~ MOJEKYJSpPHbIE W  HOHHBIE YPaBHEHUS
peaKkuuu, CBOMCTBA

XapaKTCpU3yroImux XUMHNUYCCKHE

aMMHaKa U COJIEH aMMOHHUS.
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aAMMOHUHI.
JlaGopaTopHslii onbIT. 36. KadecTBeHHAs peakius

Ha KaTHOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHUCJIUTEIIHHO-
BOCCTAHOBUTEIBHBIX pEAKIM € ydacTHeM aMMHaKa C
MOMOIIIBIO METO/1a AIEKTPOHHOTrO OaaHca.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
BUJOM XHMHYECKOW CBSI3M, THIOM KPUCTAIDIMYECKOU
pemeéTk B aMMHUAKe U COJIIX aMMOHHS M (PU3UYECKUMU U
XUMUYECKAMU CBOMCTBAMU 3TUX BEIIECTB.

Ilposooums, HabrOOaMb W ONUCHIBAMb XAUMHYECKHUI
OKCIIEPUMEHT TI0 PACMO3HABAHWIO HMOHOB AaMMOHHS C
COOJTI0/ICHNE TTPABHIT TEXHUKN O€3011aCHOCTH.

Buvinoaname

pacuéTel MO XUMHUYECKHUM QopMylIaMm H

YpaBHEHUSM peakiui, MPOTEKAIOIINX C yUaCTUEM aMMHUaKa

26

Ilpakxmuueckasn
paboma 4.
[Tonyuenue ammuaxa
U U3YyYEHHUE ero

CBOMNCTB

HonyquI/Ie, CO6I/IpaHI/Ie H paciio3HaBaHHEC aMMHKaKa.

I/I?;yLIGHI/Ie pacTBOPUMOCTH aMMHaKa B BOJE U

XapaKTCPUCTHKA OCHOBHBIX CBOMCTB ruapara
amMuaka. KadecTBeHHas p€aKkiusgd Ha KaTUuOH
aAMMOHUA

Ilonyuams,  cobupams W pacno3nasams  AMMUAK.

Obpawamovcss ¢ 1abOpaTOpHBIM  00OpYIOBaHHEM U

HarpeBaTeJIbHBIMH  TPUOOPaMH B COOTBETCTBHU  C
NpaBUJIAMH TEXHUKH O0€30TTaCHOCTH.

Habnwooams u onucvieams XUMHYECKHUN SKCIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XHUMUHU.
Dopmynuposams BBIBOJBI MO peE3yJabTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA.

Compyonuyams B TIpoliecce y4eOHOTO B3aMMOJICHCTBHS
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pu paboTe B rpymnmnax

27—28

Kucnoponusie

COCAMHECHUS a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCIIOTHBIE.
AzoTHcTas KuCiIoTa U HUTPUTEI. A3zoTHas KHUCJIOTA,
e€ noyrydeHue u cBoiictBa. Hutpartsl.
JdemoHcTpanmnu. BzaumoneiictBue
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEbIO.
l'openue uépHoro mnopoxa. Pa3znoxkeHue HuTpara
KaJiusl ¥ TOPEHUE APEBECHOTO YroJIbKa B HEM.
JlabopaTropHublii onbIT. 37. XUMHUECKHE CBOMCTBA

a30THOM KHCJIOTHI KaK QJICKTPOJIUTA

Xapaxmepuzoeams C UCTIOJIb30BAHUEM PYCCKOTO (POJIHOTO)
S3bIKa U A3bIKa XUMHWHU COCTaB, (bmnqecxne U XUMHWYCECKUEC
CBOICTBA, MOJIyu€HUE U MPUMEHEHNE OKCHUIOB a30Ta.
Cocmasnsims ~ MOJIEKYNSpHbIE W  HOHHBIE YpPaBHEHHS
peaKkuui, XapakTEepU3YIOIIUX  XUMHUYECKHE  CBOMCTBaA
OKCHUJIOB a30Ta.

Yemanasnueame npUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
BUJIOM XHMHUYECKOM CBS3M, THUIIOM KPUCTALIMYECKOMN
peméTku B OKCHUIAX a30Ta M UX (QU3UUYECKUMH U
XUMHYECKUMU CBOHCTBAMHU.

Xapaxmepuzoeamp ¢ UCIOJIB30BAaHUEM PYCCKOTO (POJIHOTO)
A3bIKA M SI3bIKA XMMHH COCTaB, (PU3UYECKUE U XHUMHUYECKUE
CBOMCTBAa a30THOW KHUCJIOTHI Kak »JIEKTpoiuTa U €
MIPUMEHEHHUE.

3anucvieamy ~ MOJIEKYJSIPHbIE M HOHHBIE  ypaBHEHMS
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peaKkuuii, XapakTepHU3YIOIIHE XMMHYECKHE  CBOKCTBA
A30THOM KHUCJIOTHI KaK 3JIEKTPOJIUTA.

Ilposooums, Habmooamv W ONUCHIBAMb XUMHYECKHUI
AKCHEPUMEHT,  XapaKTEPU3YIOIIUA  CBOMCTBA  a30THOMU
KHCIIOTBl KaK »DJIEKTPOJUTAa, C COONIOACHHEM TMPaBHII
TEXHHUKH 0€3011aCHOCTH.

Xapakmepuzoeams a30THYIO KUCIOTY KaK OKUCIIUTEIb.
Cocmagname

YpaBHEHUS OKHCIIUTENBHO-

BOCCTaHOBUTEIHHBIX peaxIui, XapaKTePHU3YIOMINX
XMUMHYECKHE CBOWCTBA a30THOM KUCIIOTHI KaK OKHCIUTENS, C
MOMOUIBIO0 METO/Ia SJIEKTPOHHOTO OanaHca.

Ilposooums, Habr0OaMb W ONUCHIBAMb XUMHYECKHUI
SKCHEPUMEHT,  XapaKTepU3YIOIIUM  CBOMCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIHUTEIS, C COOMI0ICHHEM MPABUII TEXHUKU

0€e30I1aCHOCTH

29

docdop u ero

COCIUHCHUA

docdop, crpoenue aroma u amorponus. Pochup.
®ochun. Oxcun docdopa(V) u  dochopnas
kuciota. docdarsl.

Jdemoncrpamuu. OOpa3ibl MPUPOTHBIX COSAUHEHHI
¢docdopa. T'openue ¢dochopa Ha Bo3ayXe U B

kucinopoae. Ilomyuenne Oenoro  Qocdopa u

Xapakmepuzoeamsv ¢ UCIIOIB30BAaHUEM PYCCKOTO (POIHOTO)
SI3bIKA U S3bIKA XUMHH CTPOCHHE, AJUIOTPOTIHIO, (PU3UYECKHE
U XUMUYECKHE CBOWCTBA, IIOJIyYCHHE U MPUMCHCHHE
docdopa.

CaMOCTOSTEIHEHO onucsleanto CBOMCTBA OKCHJa

dochopa(V) Kak KHUCIOTHOTO OKCHIAa U  CBOMCTBa
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HCTBITAHUE €0 CBOMCTB.
JlaGopaTopHslii onbIT. 38. KadecTBeHHAS peaKius

Ha Pocdar-noH

dbochopHON KUCITOTHI.
cBoiictBa okcuga ¢ocdopa(V) u

dochopHON KHUCIOTHI YPAaBHEHUSIMU COOTBETCTBYIOIIUX

Hnnrocmpuposams

peaKuuid.
Ilposooums, Habr0Oame ¥ ONUCHIBAMb XUMHYECKHUI
OKCIIEPUMEHT C  COOJIIOJICHUEM  TIPaBWJI  TEXHHUKHU

0€30I1aCHOCTH.

Pacnosnasams dpochar-nonbl

30

Oo6r1mas
XapaKTePUCTHKA
351eMeHTOB |V A-

TpyIIbl. YTIaeposq

OO6miast xapakrepucTuka 31aeMeHTOB |V A-rpymnmnsbi:
0COOEHHOCTH CTPOEHHS aTOMOB, ITPOCTBIX BELIECTB U
HOJIOKEHUS

COG,Z[I/IHCHI/Iﬁ B 3aBUCHMOCTH  OT

3JIEMEHTOB B IMEPHUOJIMYECKON CUCTEME. YTJIEpO..
KpyrosopoT yriepoga B mpupoje. AJUIOTPOITHBIC
rpadur.  AmopdHbIi

yIaepoA: caxa, JPEeBECHbIH yroyib. AncopOums.

Moau(UKAIMU:  ajaMmas,

XUMHUYECKHE CBOMCTBA

yriiepoja.
Koxkcoxumuueckoe mpou3BOACTBO U €ro MPOIAYKIIHS.
KapOupr.

Hdemouncrpanun. Komnekuus «O6pa3ibl IpUpoTHBIX
IToptper H. .

COCAMHEHUN  YIJIEpoay.

3enuHckoro. [lornomenne akTHBUPOBaHHBIM YIIIEM

Jlasamb  OONIyI0O XapaKTEPUCTUKY aTroOMaM, IPOCTBIM
BEIIECTBAM UM COEOUHEHUSIM 3jeMeHTOB I[VA-rpynmel B
3aBUCUMOCTH OT UX TIOJIO)KCHHS B TIEPHUOIUUECKON CHCTEME.
Xapakmepuzoeams ¢ UCTIONH30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XMMHUHU CTPOCHHE, AJLIOTPOTIHIO, (PU3UYECKUE
U XUMHUYECKHE CBOMCTBa, TIOJyde€HHE ¢ MPUMEHEHUE
aMmopdHOro yriepoja.

Cpasnusams CTpOSHUE M CBOMCTBA aJiMa3a U rpadura.

Onucvieams OKUCIUTEILHO-BOCCTAHOBHTEIIFHBIE CBOMCTBA

yriepo/a.
Ilposooumsv, Habmooamv W ONUCHIBAMb XUMHYCCKUI
OKCIEPUMEHT C  COONIOJIEHUEM  TPaBWJI  TEXHHUKHU

0€30I1aCHOCTH
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pacTBOPEHHBIX BEIIECTB WJIA Ta30B. Y CTPOWCTBO

IPOTUBOra3a

31

Kucnoponusie

COEJIMHEHUS Yyriiepoja

Okcun  yraepoma(ll):  cTpoeHne  MOJIEKYJIHI,
nonydyeHue u cBouctBa. Okcua yriaepoma(IV):
CTPOCHHE MOJEKYNbI, IIOJydeHHEe U CBOICTBa.
VYronpHas kucnota. Coaum  yroibHOW KHUCIIOTHI:
KapOOHaTel W TruapokapOoHaThl. TexHuueckas u
MUIIIEBAas COJA.

JlaGopaTopuslii onbIT. 39. [loryuenue u cBoiicTBa

YTOJIBHOM KUCIIOTHI

Xapakmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XMMHU COCTaB, (PU3UUYECKHE U XUMUYECKHE
CBOWCTBA, MOJTYYCHHE U IPUMEHEHUE OKCUIOB YTIIepoa.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
BUJOM XHMHYECKOM CBS3M M THIOM KPUCTAIIMYECKOU
peméTKh B OKCHAAX yrjiepoga U WX (U3HIECKUMHU U
XUMUYECKUMH CBOMCTBAMH, a TAKKE IPUMEHEHUEM.
Cobnrodams  TpaBUIa TEXHUKA  OE30MACHOCTH TP
MCIOJIb30BAHUU MIEYHOTO OTOTICHUSI.

Oxa3viéams TEPBYIO NMOMOIIb NPU OTPABIECHUH YrapHBIM
ra3om.

Xapaxmepuzoeams C UCIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa M SI3bIKA XUMHH COCTaB, (PU3UYECKUE U XHUMHUYECKUE
CBOICTBa, MMOJIy4€HUE U MPUMEHEHUE YrOJbHOM KUCIOTHI U
e€ couteii (kapOOHATOB M TUAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YTOJBHOM
KHUCJIOTHI OT UX COCTaBa.

Ilposooumsb, Habawoams W OnUCHIGAMb XUMUYECKUN

SKCIICPUMCHT C Cco 6J'IIO,Z[CHI/IGM IpaBHJI TCXHHUKU
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0€30I1aCHOCTH.
Pacnosnasamn xapOoHAT-HOH.

Buvinonnams pacy€rl MO0 XUMHYECKHM (opMyrnaM U

YpPaBHEHUSIM  pEaKlUMil, MNPOTEKAIIUX C  YYACTHUEM

COCIMHEHUH yriaepoaa

32 Ipaxmuueckas [lomyyenne,  cobmpanwe u  pacno3HaBanue | [loryuams, cobupame WM pacno3Haéamv YIICKHCIBIA Tas.
paboma 5. | yrmekucnoro raza. Msydenme pactBopumoctd | Obpawamecs ¢ 1abOpaTopHbIM  00OpyIJOBaHHWEM |
[Momy4yenune YIJICKUCIIOTO Ta3a B BOJE MW XapaKTePUCTHKA | HAarpeBaTeIbHBIMH  NpUOOpaMH B COOTBETCTBHH  C
YTJICKUCIIOro rasa ¢ | KUCJIIOTHBIX CBOMCTB erJ'IBHOfI KHCJIOTEIL. | IpaBUJIaMU TEXHUKHU 0€30I1aCHOCTH.
u3ydeHue ero cBorctB | KauectBeHHass  peakimusi  Ha  kapOoHaT- ¥ | Habnwodams M onucvléams XUMHUYECKHH SKCIIEPUMEHT C

TUAPOKApOOHAT-HOHBI MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOABI MO pe3yabTaTaM IMPOBEIEHHOTO
IKCTIIEPUMEHTA.
Compyonuyams B TIpoliecce Y4eOHOTO B3aUMOJICHCTBUS
npu paboTe B rpyrimax

33 YrneBoaopos Opranudeckas xumusi. YriaeBoaopoasl. MetaH, 3tan | Xapakmepuzoeams OCOOCHHOCTH COCTaBa U  CBOWCTB

U TpoMaH Kak TMpefelbHble  (HACHIIICHHBIC)

YrieBo4OPOJbI. OTHIIeH u AllCTHJICH KakK
HCIIPEACIIbHBIC (HeHaCbILLIeHHBIe) YriieBO4OPOJbI.

CrpykTypHble (QOPMYNIBI OPraHHMYECKUX BEIIECTB.

OpPraHMYeCKUX COCANHEHUH.
Paznuuams nipenenbHbIe U HENPEICIbHBIC YTIIEBOIOPO/IbI.
Hasvieamv u 3anucvieamv GOpPMYINbl (MOJIEKYJISPHBIE U

Ba)KHENIIINX MpEICTaBUTENEN

CTPYKTYpHBIE)
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lNopenue yrineBomopooB. Peakiuu neruapupoBaHust
IIPEAEIBHBIX YIIIEBOIOPOIOB.

JdemoncTpauuu. Moaenu MoJIeKyl MeTaHa, dTaHa,
STUJIEHA W alleTHiIeHa. B3ammojelicTBHe dTHIIEHA C

OpOMHOI BOJIOM U pacTBOPOM IepMaHIaHaTa Kalus

YIJIEBOJIOPOIOB.

Habniooams 3a XOIOM XHMHYECKOIO JKCIEPHUMEHTA,
OTIMCBIBATH €T0 U JeJaTh BHIBOABI HA OCHOBE HAOIIOACHUI.
Quxcuposams PE3yNbTaThl AKCIEPUMEHTAa C TIOMOIIBIO
pycckoro (poaHOTO)  S3bIKa,

a TakKkeE€ C TIIOMOUIIBIO

XUMHUYECKUX GOPMYI U ypaBHEHUI

34 Kucnoponconepxa- CoupTtel. OTWIOBBIM CHHPT, €ro MOJIydeHue, | Xapakmepu3zoeams CHOUPTHI KaK KHCIOPOJCOAEpKaIIue
[Me OpraHuIeCcKue NMPUMEHEHHEe U  (PU3UOJIOTHYECKOE  JCHCTBHE. | OPraHUYECKUE COCTUHEHUS.
COCIUHEHMUS TpéXxaTOMHBIM CHOUPT TJIMLEPHH. VYkeycnas | Knaccugpuyuposames CcOUpThl MO0 YUCTY THUIPOKCUIBHBIX
KHCIIOTa KaK MPeCTaBUTENb KapOOHOBBIX KHCIIOT. TPYII B KX MOJIEKYJIaX.
demoncTpanuu. OOmue XuMUYECKHE CBOMCTBA | Hazvieams MpeACTaBUTENCH OTHO- U TPEXATOMHBIX CIUPTOB
KHCIIOT HAa  TpUMEpe  YKCYCHOM  KHCJOTHI. | U 3alHChIBATh UX (DOPMYIIBIL.
KauecTBeHHas peakiius Ha MHOTOATOMHbBIE CIUPTHL | Xapakmepuzosamu KapOOHOBBIE KHUCJIOTBI KaK
KHUCJIOPOJICOAEPKAILIME OPTaHUYECKUE COCTMHEHHUS.
35 Kpewmuuii u ero Kpemuuii, crpoenue ero aroma M HaxoxjaeHue B | Xapakmepuzosamuv ¢ UCHOIb30BAHHUEM PYCCKOTO (POJIHOTO)

COCIUHCHUA

npupoje. CBoiicTBa kKpeMHUsl. CUIMIIUIBI U CHJIAH.
Oxcupn xpemuusa(1V). KpemuueBas kuciora u eé
COJIN.

Hdemoncrpanuu. Komnekuus «O0pa3ibl MPUPOTHBIX
COCIUHEHUI Konnekmus

KpEMHU). CTCKIIA,

KCpaMUKH, IEMCHTA U U3ICIUN U3 HUX.

sA3blKa M A3bIKa XUMHHU CTPOCHHC aTOMOB MW KpPHUCTAJJIOB,

(1)I/ISI/IIIGCKI/IG H XHUMHYCCKUC CBOﬁCTBa, MOoJIydeHHue U
MMPUMCHCHHUEC KPCMHHU.

Yemanasnusamo MNPUYIUHHO-CIICACTBCHHBIC CBs3HU MCKIAY
CTPOCHHUEM aTOMa, BUIOM XHMHUYECKOH CBsA3U, THUIIOM

KPHUCTAJNTNYECKOM PEETKN KPEMHHS U er0 (PU3HMUECKUMHU U
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Jlabopatopusie omnbiThl. 40.  IIpomyckanue

YIJICKUCIIOTO Ta3a Yepe3 pacTBOpP CHIIMKATa HATPHsI

XUMHYECKUMHU CBOMCTBAMHU.

Buvinonnams  pacy€rbel MO0 XUMHYECKHMM (opMyrnaM U
YPaBHEHUSM pEaKIil, IPOTEKAIOIIUX C yJaCTUEM KPEMHHUS
U €T0 COETUHEHUN.

Xapakmepuzoeamsb ¢ UCIOIb30BAaHUEM PYCCKOTO (POIHOIO)
A3bIKa M SI3bIKa XMMHM COCTaB, (PU3UYECKUE U XMMHUYECKHE
CBOMCTBA, MOJIyY€HUE U PUMEHEHUE COeAMHEHUN KPEMHUSI.
CpasHusams TMOKCUBI YIIIEpOJa U KPEMHUS.

Onucvieams BaXKHEWIIWE THUIIBI TPUPOIHBIX COEIMHEHUI

KPEMHUS KaK OCHOBHOT'O AJIEMEHTA JIUTOC(EPHI.

36 CunukaTtHas [IpousBoncTtBo crekna u  1ementa. llpoaykuus | Xapakmepuzosams CUIMKATHYIO TMPOMBIIIICHHOCTh U €€
MIPOMBIIIIICHHOCTh CHJIMKaTHOM MIPOMBIIIJICHHOCTH OTNITHYECKOE | OCHOBHYIO MPOIYKITHIO.
BOJIOKHO, Kepamuka, dapdop, dasHc. Onrtudeckoe | YVemanasnuseams aHAIOTAN MEXIY Pa3TUIHBIMHU OTPACIISIMH
BOJIOKHO. CHUJIMKATHOM TTPOMBIIIUICHHOCTH
JdemoHcTpanmnm. Konnexius MPOIYKITUHA
CUJIMKAaTHOM TPOMBINUICHHOCTH. BuaeodparmeHTs
u cnaiapl «IIporu3BOACTBO CTEKIIA U IEMEHTa»
37 [Tonyuenue Hemeramner B mpupojge. ®pakimoHHas mneperonka | Onucvliéams HaX0XKIEHUE HEMETAUIOB B MPUPO/IC.
HEMETAIIOB KUAKOTO  BO3JAyXa Kak cmoco0d  monyueHus | Xapakmepuzosamo (bpaKIMOHHYIO MEPETOHKY >KHJIKOTO

KUCIopoaa, a3ora u aprosa. Ilomydenue docdopa,

KpEeMHH4, XJI0pa, noaa. 9JICKTp0J'II/13 pacTBOPOB.

BO31yXa KaK COBOKYITHOCTb (pI/IBI/ILIeCKI/IX mMpoueCcCoOB.

Apeymenmuposams ~ OTHECEHHME IPOLIECCOB  IMOJIyYEHHS
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JdeMoHcTpanuu. Konnexuus «IIpuponusie

COCIMHEHUSI HeMeTauioB». BuaeodparmeHnTtsr u

cnanapl  «DpakIMOHHAS  MEPEroHKa  KHUJIKOTO

Bo3ayxa». Buneodparments! u cnaiiapl «llomyuenue

AKTHUBHBIX HEMCTAJIJIOB K OKHCIINTCIBHO-

BOCCTAaHOBUTCJIbHBIM IIpOoL€CCaM

BOJIOpO/IA, KHCJIOpOJia i rajjor¢HOB
AIEKTPOJIUTUUECKUM CTIOCOOOM)
38 [Tonyyenue [lonyyenue cepHOM KHCIOTBI: CBIPbE, XUMU3M, | Xapakmepu3zoeamsb XUMHU3M, CBIPbE, allllapaTypy U HAy4YHbIE
BaKHEHIIINX TEXHOJIOTHYECKasi CXeMa, METOJ KHIISIIET0 CJIOsl, | MPUHIUITBI IPOU3BOJICTBA CEPHOM KHUCIIOTHI.
XUMHYECKUX TIPUHIIATIBI TEINJI000MEHa, MIPOTUBOTOKA u | Cpasnuéams  TIPOW3BOJACTBO  CEPHOM  KHCIOTHI |
COeIMHEHUI nupKymsiuu. Oneym. MIPOM3BOJICTBO aMMHUaKa
HEMETAVIOB [TpousBoacTBO aMMUAaKa: CBIPBE, XHUMHU3M,
TEXHOJIOTHMYECKas CXeMa.
JdemoHcTpanmnm. Monenu arrnaparoB TS
MIPOU3BOJICTBA CEPHOM KHUCIOTHI. MOJIEbh KHUIISIIETO
ciog. Mogens  KOJIOHHBI CHHTE3a  aMMHaKa.
Buneodpparmentet wu  cnmaiiael - «lIpousBoacTBo
CEPHOM KHCIOThI». BuaeodparMeHTBl W claiapl
«IIpousBoactBo ammuakay. Komnekiusa «Coipb€ st
MOJIy4EHUS] CEPHOM KUCIOTHD»
39 O6o06meHue o TeMe | YpOoK-ynpaKHEeHUE v UCTIONIb30BaHueEM | [Iposodumsb OlIEHKY COOCTBEHHBIX JOCTHKEHHUH B YCBOSHUU
«Hemeramnnbl u ux CaMOCTOSITENIBHOM ~ pabOThl MO  BBIMIOJHEHHUIO | TEMBI.
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COCAUHECHUA»

IIPOBEPOYHBIX TECTOB, 3aJJaHUM U YIIPAKHEHUN

Koppexmuposamb cBoum 3HaHHS B COOTBETCTBHU C
IJIAaHUPYCMBIM PE3YJIILTATOM.

Ionyuame XUMUYECKYI0 HWH(OpPMAIMK W3  Pa3IMYHBIX
HUCTOYHHKOB.

Ilpeocmasname undpopmanuio mo teme «Hemertamwisr» B
BHJIC TAOJHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIE C

npumenenneMm cpeacts KT

40 Koumponvnas paboma 2 o teme «HeMeTaibl ¥ UX COSTMHECHUSDY
Metaniabl 1 ux coexuHeHus (16 1)
41 Oo6r1mas [Tonoxxenne MeTa/wioB B MepuoAndecKkoi cucteme | O0bsacHAmMb, 9TO TAKOE€ METAJLIBI.
XapaKTepUCTHUKa xumuueckux osnemeHtoB JI. W. Meunneneea, | Xapakmepuzosams XUMUYECKHE 3JIE€MEHTHI-METAUIBI IO UX
METaJJIOB CTPOEHUE X aTOMOB U KPUCTAIIIOB. MeTainyeckasi | oJI0KEeHHIo B iepuoandecko cucreme 1. 1. Menneneena.
CBSI3b M METaJUIM4yecKas KpUcTajuinueckas pemérka. | [Ipoenosuposams CBOWCTBA HE3HAKOMBIX METAJUIOB IO
Ou3nyecKkue CBOMCTBA METAJUIOB: 3JEKTPO- U | MOJIOKEHUIO B IEPUOJUYECKOM CHUCTEME XUMHUYECKHX
TEIUIONPOBOAHOCTh, OTpaXkaromasi crnocoOHoCTh, | anemenToB Jl. Y. Menneneesa.
IUIACTUYHOCTh. UEpHBIE U IBETHBIE METAJLIBI Yemanasnueame TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
CTPOGHHEM aTOMa, BHJIOM XHMHYECKOH CBS3M U THUIIOM
KPUCTAIUTMYECKONH PEmETKH y METAIJIOB — MPOCTHIX
BEIIECTB M UX COCAMHEHUI
42 XUMUYECKHE Mertanisl KaK BOCCTaHOBUTENHU. | OObACHAMb, YTO TAKOE Pl AKTUBHOCTH METAJLIOB.
CBOICTBa METaJJIOB DNEKTPOXUMHUIECKHIMA psn HanpsbKeHul. | [lpumensamob €ro Ui XapaKTepUCTHUKH XUMHUYECKUX CBOICTB
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BzamMmopeiicTBue  METalLIOB € HEMETaJjlaMHu,
OKCHJIaMU, KUCIIOTaMH, COJISIMUA. AJTFOMUHOTEPMHUSL.

JdemoncTpauuu. BzanmoneiicTBrue HaTpus, JIMTUSA U
KaIbIMsl C BOAOW. l'OpeHWe Harpus, MarHus |
)Kese3a B Kucopoje. Bemblika TEpMUTHONW CMeECH.
B3anmopeiicTBie cMecH MOPOIIKOB CEPBI U KeETe3a,
IMHKa W cepbl. BzaumopaeicTBue aatOMUHUSA C
KHCJIOTaMH, IeJ0YaMyd W BOJOHM. B3amMoneiicTBue
JKele3a U Meld ¢ XJIopoM. BzaumopelictBue Menu ¢
KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTOW W a30THOM
KHCJIOTOH (pa30aBIICHHON W KOHIIEHTPUPOBAHHOM).

BzaumoneiictBue

JlabopaTropublii  onbIT. 41,

xKenesa ¢ pactBopoM cyibdara meau(Il)

MPOCTHIX BEIIECTB-METAJIOB.

0Ob606wams cUCTEMy XUMHUYECKUX CBOWCTB METANIOB KaK
«BOCCTAaHOBUTEIILHBIC CBOHCTBAY.

Cocmasnsams ~ MOJEKYTSApHBIE  ypaBHEHUS  PEaKIUH,
XapaKTePU3YIONIMX XUMHUYECKHE CBOHCTBA METAIOB B
CBETE

YUYCHUA 00 OKHCIHTEIFHO-BOCCTAHOBUTEIILHEIX

mporieccax, a peakuh C y4acTHeM  DIIEKTPOJIUTOB,
MNpEACTABJIATh TAKXKE U B MOHHOM BUEC.

Habnooams u onucvbieams peakud MEXIy BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
CaMOCTOSITEThHO 1pO600UNs  OTBITHI, TOITBEPKIAIOIINE
XHUMHAYECKHE CBOWCTBA METAJUIOB, C COOJIOJCHUEM IPABHII

TEXHUKH 0€30I1aCHOCTH

43—44

Oo61mas
XapaKTepPUCTHKA

3j1eMEHTOB |A-

IpYIIIBI

Crpoenue aTOMOB M MPOCTBIX  BEHIECTB.
3aBUCUMOCTh (DM3MYECKMX M XUMHUYECKHX CBOWCTB
HIEJTOYHBIX METAJJIOB OT 3apsoB SJIEp UX aTOMOB.
Okcuapl U THAPOKCUABI IICJIOYHBIX METAJJIOB, HUX
IIOJIy4YE€HHE, CBOWCTBA W NpHUMEHEHHE. Baxnenmme
COJIM IIEJIOYHBIX METAJJIOB, X 3HAYEHUE B MPUPOJIE
U KM3HU YeJIOBEKa.

I[eMOHCTpaHI/IH. OKpaCKa miIaMCHu COCIANMHCHHAMU

ObvscHamb STUMOJIOTHIO Ha3BaHUS TPYIIBI  IIEIOYHBIC
METaJUIbI».

Jlasamp 0OOIIYIO0 XapaKTEPHUCTHKY IIEIOYHBIM METAJIJIaM 10
UX TMOJIO)KCHUI0 B TEPUOJUYECKON CHUCTEME XUMHUYECKHX
snemenToB /. 1. Menaeneena.

Xapaxmepuzosams cTpocHUE, (PU3NYECKUEC M XUMUYECKUE
CBOICTBA  IIEIOYHBIX obmiero,

MCTAJlJIOB B CBCTC

0COOEHHOTO U €IUHUYHOTO.
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IICJI0OYHBIX METAJLJIOB

Ilpeockazvieames (QuU3NUECKME W XUMHUYECKHE CBOICTBA
OKCHJIOB M THIPOKCHUOB IICIIOYHBIX METaUIOB Ha OCHOBE
WX COCTaBa W CTPOCHHS U TOATBEPKIATH IPOTHO3BI

YpaBHCHHUAMU COOTBCTCTBYIOIIUX peaKHHﬁ.

Ilpoeooums pacu€Tbl MO XUMHUYECKHUM (QopMylnaM H
YpaBHEHHSM  pEaKIii, TPOTEKAIONNX C  yYaCTHEM
MIETIOYHBIX METAJUIOB M X COCTUHEHUN

45—46 | O6mas CrpoeHue  aToMOB W HOPOCTBIX  BemiecTB. | ObvAcHAmMb ATUMOJIOTHIO Ha3BaHUS IPyIIIbI

xapakrepuctuka |1A-

TPYIIIIbI

3aBUCUMOCTh (PU3UYECKHX U XUMHUYECKUX CBOWCTB
LICJIOYHO3EMETIBHBIX METAJJIOB OT 3aps0B AlEep MX
OKcunanl u

aTOMOB. TUIPOKCHIIBI

IICJIOYHO3EMECIIbHBIX METAJIJIOB, HX IIOJTYUCHHUC,

CBOMCTBAa W TmpuMeHeHue. Baxueilmme comau

IETOYHO3EMENbHBIX METAJIOB, HX 3HAUYCHUEC B

NpUpOJe W OKU3HM dYejoBeka. KapOoHaTel w
TUAPOKApOOHATHI KAJIBIIHS.

Jdemoncrpanmu. Okpacka IJIaMEHH COCIUHEHUSIMH
IIEI0YHO3EMEIBHEIX METa/UIOB. ['allleHne W3BECTH
BOJIOM.

ONBIT. 42,

JlaGopaTopHbIii Ionyuenune

HW3BE€CTKOBOM BOJBI U OIBITHI C HEH.

«IIETOYHO3EMETTBbHBIE METAILIBD.
Jlasamey 00mIyI0 XapakTepucTHKy MeTawiaM |lA-Tpynmsr
(IIeT0OYHO3EMENbHBIM METaJllIaM) IO WX TOJIOKEHHUIO B
NEepPUOJUYECKON  CcHCTeME  XMMHYECKMX  JJIEMEHTOB
J. . Menaeneena.

Xapaxmepuzoeams cTpoeHUe, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBA ILIETIOYHO3EMENBHBIX METANIOB B CBETE OOILEro,
0COOEHHOT0 U €AMHUYHOTO.

Ilpeockazvieams (GuznuecKkue W XUMHUYECKHE CBOMCTBA
OKCHUJIOB M TUIPOKCUIOB MeTaioB || A-Tpymmbel Ha OCHOBE
UX COCTaBa U CTPOCHUA U NOOMEepI#cOams TMPOTHO3BI
YpaBHEHHUSMHU COOTBETCTBYIOIIUX PEaKIUH.

M0 XUMHUYECKHMM QopMylTaMm H

IIpoooums  pacyEThl
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YPaBHEHUSIM  pEaKLMil, MNPOTEKAIIUX C  YYACTHUEM

MICI0YHO3EMCEIIBbHBIX MCTAIJIOB U UX COGZII/IHCHI/Iﬁ

47 JKécTkoCcTh BOALI U Kéctkocth BOABI: BpeMEeHHass W MOCTOSIHHAsS. | OObACHAMb TIOHATHE KECTKOCTH BOIBIY.
crocoObl eé CriocoObl  ycTpaHeHHs] BPEMEHHOHM  KECTKOCTHU. | Paznuuams BPEMEHHYIO U IOCTOSTHHYIO KECTKOCTh BOJIBI.
YCTpaHEHHUS Crioco0bl ycTpaHEeHUsI TTOCTOSIHHOM KECTKOCTH. IIpeonazame criocoObl yCTpaHEHUS KECTKOCTU BOJIBI.
HdemoncTpauuu. Ilomyduenune  xéctkoi  Bonwl | [Iposodums, Habaodams W ONUCHIBAMb XUMUYECKUM
B3aMMOJICHICTBUEM  YIJIEKHUCIOTO C M3BECTKOBOM | DKCIIEPUMEHT C  COONIOACHWEM  TPaBWJI  TEXHHUKHU
BOJOW.  YcTpaHeHHME  BpEMEHHOM  KECTKOCTU | O€30MacHOCTU
KUMSTYCHUEM W J00aBIIGHUEM COJBL. Y CTpaHEHHUE
MOCTOSIHHOM ~ JKECTKOCTH  /100aBJIGHHEM  COJIBI.
HMoHuTHI 1 IpUHIMN UX ASHCTBUA (BUIECO(pPArMeHT)
48 Ilpaxmuueckasn [Tonydenue >k€cTKOW BOABI  B3amMoJEUCTBHEM | [lonyuams, cobupams W pacnosHaéams YTIEKUCIBIA Tas.

paboma 6. JKECTKOCTH
BOJIBI M CIIOCOOBI ¢

yCTpaHEHHs

VTJIEKUCIIOTO C HW3BECTKOBOM BOJON. YCTpaHEHUe

BpeMeHHOﬁ JKECTKOCTH BOJbl KMIITYEHHMEM U

n00aBJICHHEM COJABl. YCTpPaHEHHE TIOCTOSHHOMU

JKECTKOCTH BOJBI T00OABIEHUEM COJIBI.

HcnbiTanue skE€CTKOM BOJIBI PACTBOPOM MbLIIA

Obpawamovcss ¢ 1abOpaTOpHBIM  00OpYIIOBaHHEM U

HarpeBaTeJIbHBIMH  TPUOOPaMH B COOTBETCTBHU  C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.

Habnwooams w onucvieams XUMHYECKHUN SKCIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XHMUHU.
Dopmynuposams BBIBOJBI 1O peE3yJabTaTaM IMPOBEAEHHOTO
IKCIIEPUMECHTA.

Compyonuyams B TIpoliecce y4eOHOTO B3aMMOJICHCTBHS

npu paboTe B rpymnmnax
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49 AJNIOMHHHI U €70 CoenuHeHUs alIOMUHUS B IpUpoae. XUMMUecKue | Xapakmepuszoeams aIIOMHUHUA IO €ro IOJIOKEHUIO B
COCTMHECHUS CBOHMCTBa M TpUMEHEeHHE aMfOMHUHMSA. OCOOCHHOCTH | MEPUOJUYECKOH  CHCTEME  XUMHUYECKHX  JJICMCHTOB
OKCHJIa M THJIPOKCHIa amtoMuHus kak amdoTtepubix | JI. 1. Menneneena.
coenuHeHul. Baxkneliue conu amoMunus (xnopun, | Onucelieams — CTpO€HUE, (U3NYECKUE U XUMHUYECKHE
cynbdar). CBOMCTBA AJIFOMUHUS, TIOATBEPK/1ast X COOTBETCTBYIOIIUMU
JdemoHcTpanuu. Konnexmus MIPUPOJIHBIX | YPAaBHEHUSIMH PEAKIIHI.
coeuHeHUN  amoMmuHus. BunmeodparmenTsl U | OO0vsacHAmMbs NTBOVUCTBEHHBIN XapakTep XUMUYECKUX CBOMCTB
cnaiiapl «OKCUJ] AIFOMUHUS W €r0 MOJIU(MDUKAIIUNY. | OKCHIA M TUIPOKCHIA aTFOMUHUSI.
[Tonyuenue amdorepHOro rUAPOKCUAa ANIOMUHUS U | Konkpemuszuposams — DIEKTPOIUTHUECKOE  TOJIY4YEHUE
HCCIEA0BaHUE €r0 CBOMCTB METaJUIOB ONMCAaHUEM IPOU3BOJICTBA ATFOMUHUS.
Yemanasnueames  3aBUCUMOCTH  OOnacTell  IPUMEHEHHUS
AJIIOMUHHMS U €T0 CIUIABOB OT CBOMCTB 3TUX BELIECTB.
Ilposooums pacuéTel MO XUMHUYECKUM GdopMmyaamM U
YPaBHEHUSIM  pEaKlMil, MPOTEKAIHUX C  Y4acCTUEM
AITIOMUHHMS U €T0 COCIMHEHUN
50—51 | XKenezo u ero OcobenHoctu cTpoeHus aroma sxenesa. JKene3o B | Xapaxmepuzoeams TONOXKEHUE >Keje3a B MEPUOTUYECKON

COCIUHCHUA

npupone. Baxueimme pynsl xeneza. OKcuabl U
ruapokcuabl xene3a(ll) u (II). Comu xeneza(Il) u
(IIT). OOHapyxeHHE KaTHOHOB Kelle3a B PAacTBOPE.

3HadeHue COCIUHEHMI XKene3a.

cucreMe xuMuueckux siaemeHToB J[. M. MeHpaeneera u
0COOCHHOCTH CTPOCHHUS aToMa Keje3a.

Onucvieams Hu3NUecKue U XMMHUYECKHE CBOMCTBA XKenesa,
MOATBEPKIAA  UX

COOTBCTCTBYHOIIINUMU YpaBHCHHUAMUA
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JlabopaTtopHble ONbITHI. 43. [Tonyuenue
ruapokcunoB xene3a(ll) u (111). 44. KauecTBeHHbie

PCaKMK Ha KaTUOHBI KCJIC3a

peaKuuid.

ObvsichHamb ~ HalMuuMe  JIByX  TE€HETUYECKHX  psAJOB
coenuHenuit xenesa Fe?* u Fe®' .

Ycemanaenueams  3aBUCHMOCTH  O0JIaCTeld  TPUMEHEHHS
JKelle3a ¥ €r0 CIUIAaBOB OT CBOMCTB THX BEIIECTB.
Ilpo6ooums pacu€Tbl MO XUMHUYECKHUM (QopMylaM H
YpaBHEHHSIM pPEaKIINii, MPOTEKAIOIINX C YI4aCTHEM XKelle3a U
€ro COeIUHEHUII.

Habnooams u onucvbieams peakud MEXIy BEIIECTBAMU C

MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUH

52

Ilpaxmuueckasn
paboma 7.

Pewrenne
AKCIEPUMEHTAIbHBIX
3a/1a4 1o Teme

«MeTanab»

Pemenne SKCIICPUMCHTAJIBHBIX 3aga4 Ha
pacimio3HaBaHUEC HW IIOJTYYCHHEC MCTAJIOB W HUX

COEeIUHEHUN

OKCNepUMEHTAIBHO UCCIe008amb CBOMCTBA METAIIIOB U UX
COEIMHEHUH, pelaTh SKCIepUMEHTaIbHbIE 3a7aul M0 TEME
«Metamby.

Pabomams ¢ mabopatopHbIM  00OpyZOBaHHEM |
HarpeBaTebHBIMU  MpPUOOpaMH B COOTBETCTBHM  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Habniooams cBolicTBa METAIIJIOB U UX COEIUHEHUH.
Onucviéams ~XUMUYECKHM OSKCIEPUMEHT C TMOMOIIbIO
pPYyCCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opmynuposams BBIBOABI MO pe3yabTaTaM MPOBEIEHHOTO

SKCIICPpUMCHTA.
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Onpeoensmo (ucxonst u3 yaeOHOU 3a7aun) HEOOXOUMOCTh

HCIIOJIb30BaHUA Ha6JIIOI[eHI/I$I HJIN SKCIICPUMCHTA

53 Kopposust metamioB u | Koppo3sus razoBas (xuMudeckas) u ObvscHamb IOHITHE KKOPPO3USI».
CHOCOOBI 3alIUTHI OT | 3JEKTPOXUMHUYECKas. 3allliTa METAJUIOB OT Pasnuyams  XUMHYECKYl0 U DIIEKTPOXUMHUYECKYIO
HeE KOPPO3HH. KOPPO3HUIO.
JeMoHcTpanum. Komnekuus «Xumuueckue | Annrocmpupogams  TpUMEpPaMHU  TOHSATHUS  «KOPPO3USY,
UCTOYHUKUA  TOKa». Pe3ynbTaThl  AJTUTENBHOTO | «XUMUYECKasi KOPPO3US», «ANEKTPOXUMUYECKAST KOPPO3USD».
SKCIIEPUMEHTa MO HU3YyYEHHUIO KOPPO3UH CTalbHBIX | Xapakmepuzoséams  CHOCOOBI  3allUTBI  METAIOB  OT
U3JIENIUN B 3aBUCUMOCTH OT YCJIOBHIA MTPOLIECCOB KOppO3uu
54—55 | Meramiel B ipupoae. | Metannsl B mpupojne. [lonsitue o meramnyprun. | Knaccuguyuposams  GopMbl  HPUPOTHBIX  COCAMHEHMIA
[TonsTue o Yépnas u LIBETHAas METAJUTYPIUsl. | METAJUIOB.
MeTaJLTypruu [Mupomerannyprus, THJIpOMETAITyprus, | Xapakmepuzosams oOUIMEe CIOCOOBI MOTYyYEHHUS] METAJJIOB:
ANEKTPOMETAILITYPTHUS. JIOMeHHBIi mpolece. | MUPo-, TUAPO- U AIEKTPOMETAILTYPTHUIO.
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[lepepaboTka CTallb.  DJIEKTPOJIN3

YyyryHa B
pacIiaBoB.

JdemoncTpanun. BoccraHoBiieHne Menu U3 OKCUA
menu(ll) Bomopogom. BunmeodparmeHTsl U Cliaiisl

«IIponsBoacTBO craumy.

YyryHa u
BuneogparmenTs! u ciaiinel «3aenus u3 uyryHa u
CTaJIn».

BuneodpparmenTsl u crainapl

«ITpon3BOACTBO ATIOMUHUSD)

Konxpemuszuposams ~ criocOOBI  TOJyYEHUST  METaJIOB
npuMepaMd W ypPaBHEHUSMHU PEAKIUH C COCTaBICHUEM
AJIEKTPOHHOTO OanaHca.
Onucviéams JTOMEHHBIM TIPOLECC M AIEKTPOJIUTHIECKOE
MOJTyYeHUE METAJIIOB.

Pasnuuams yépHble U LIBETHBIE METAJUIbI, YYT'YH U CTaJlb

56 O6001eHne 3HaHUH VYpok-ynpaxHeHHE C UCIOJIb30BaHUE IIpo6ooums oueHKY COOCTBEHHBIX JOCTHKEHUN B YCBOCHHUH
1o TeMe «MeTaJib» | CaMOCTOSTENIbHON PabOThI IO BBINOJIHEHHIO TEMBI.
IIPOBEPOYHBIX TECTOB, 3aJJAHUI U yIIPaKHEHHH Koppexmuposamb cBOM 3HaHHA B COOTBETCTBHU C
IUTAHUPYEMBIM PE3yIbTaTOM.
Ionyuame XUMHUYECKYI0 HUHPOpPMALMKM M3 Pa3IUYHBIX
UCTOYHUKOB.
IIpeocmasnams nHGopManuio o TemMe «MeTtamisl» B BUAE
TaOJIML, CXEM, OINOPHOIO KOHCHEKTa, B TOM YHCIE C
npumeHeHnuem cpencts UKT
57 Konmponvnas pabom 3 no teme «MeTaJlibl»
XuMus 4 OKpykammas cpeaa (2 1)
58 Xumnueckuit coctaB | Ctpoenne 3emiuu: spo, MaHTHUs, 3eMHas Kopa, | Mumeepupoeams cBeleHUsd MO (uznyeckoil reorpaduu B

IJTAHETHI 3eMIII

autocdepa, ruapocdepa, arMocdepa. XUMHUUECKUN

3HAHMS O XUMHYECKOMN OpraHu3alvu IJIaHCTHI.




93

coctaB 3emiu. ['opHble opoabl. Munepansl. Pyabl.
Ilonesnsle uCKOIacMble.

Jemoncrpanuu. BuaeodparmMeHTsl W claiipl
«Ctpoenne 3emMinu U €€ XUMHUYECKUH COCTaB».
Komnexuust  MuHEpaJioB M TOPHBIX  ITOPOJ.
Komnexnus «Pyzasl MeTamiosy.

JlaGopaTopHblii onbIT. 45. M3yueHnue rpanuta

Xapaxmepuzoeams XUMHUYECKHA COCTaB T'€OJOTHYCCKHIX
000J104Y€eK 3eMIIH.

Pasnuuams MuHEpalibl U TOPHBIE OPOJIbI

59 OxpaHa oKpyKaromei
Cpeibl OT
XUMHUYECKOTO

3arpsi3HEeHus

UcTounnknu XUMHNYECKOT'O 3arpsA3HCHUA

OoKpyXxaromien cpezpl. [o0anpHBIE SKOJOTUYECKUE
MPpOOIJIEMBI: HapyIIeHUe OMOTCOXMMHUYECKUX
KPYrOBOPOTOB XHUMUYECKUX AJIEMEHTOB, MOTEIJICHNE
KJIUMaTa, KACIOTHBIE TOKIU U Jp. O30HOBBIE JIBIPHI.
obnactu

MexyHapogHOE  COTPYAHHYECTBO B

OXpPaHbI 0T XHMMHYCCKOI'O

OKpYXKarolle cpenabl

3arpsA3HCHUA. «3enéHas XUMUI).

JdemoncTpauuu. BuaeodpparmMeHTsl W crlaiiabl
«['mobanbpubIe DKOJIOTHYECKUE pOoOJIEMBI
YeJI0BEYECTBAY

Xapaxmepus’oeamb HCTOYHHUKN XHUMHYCCKOI'O 3arpA3HCHHA

OKpY>KaloIle Cpeibl.

Onucvigams  TI00aTBHBIE  JKOJOTHYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XUMHUUYECKHUM 3arpsiI3HCHUEM.
IIpeonazame MyTH MHUHHUMH3AIAN BO3JICUCTBUS

XMUMHYECKOT0O 3arpsi3HEHUS] Ha OKPYXKAIOIIYIO Cpeny.
Ilpusooumsb mpuMepbl MEXIAYHAPOIHOTO COTPYIHUYECTBA B
005acTH OXpaHbl OKpYXKaloUeil cpeapl OT XUMHYECKOTO

3arpsA3HCHUA

O0o001IeHHEe 3HAHUI 110 XMMHUH 32 KYPC OCHOBHOM LIKOJIBI.

IMoaroroBKa K OCHOBHOMY rocyiapcTBeHHoMY dk3ameny (OI'D) (7 4)
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60 BemectBa CrpoeHne aroMa XHMHYECKOTO dyeMeHTa B | [Ipeocmasnams wHpopMmanuio mo Teme «llepuogmueckuii
COOTBETCTBMU C TIOJIO)KEHHEM JTOrO 3JIEMEHTa B | 3aKOH W nepuoauveckas cucrema JI. M. MenneneeBa B
MEPUOTNICCKON CUCTEME. CBETE TEOPUU CTPOCHHSI aToMa» B BHUJC TaOJIMIl, CXEM,
CrpoeHne BellecTBa: XUMHYECKass CBS3b W | ONIOPHOTO KOHCIIEKTA, B TOM YHCIIE C TPUMEHEHUEM CPEJICTB
KpUCTaJIIM4eckue peméTku. 3aBucumocTth cBoiicTB | UKT.
00pa30BaHHBIX JJIEMEHTAMH TIPOCTBIX  BEIIECTB | BbinoniHsmsb TECTOBBIE 3aaHUS 10 TEME.
(MeTamioB, HEMETAJUIOB, OJaropoJHBIX Tra3oB) OT | [Ilpedcmasnamb nHGOPMAIUIO IO TeMe «Buibl Xumudeckon
TOJIOKCHHSI DJICMEHTOB B TICPUOIMYECKOM CHCTEME. | CBSI3W M THUITBI KPHUCTAJUIMYECKUX PEMETOK. B3anMoCBs3b
Knaccudukarus HEOPraHUYECKUX BEIECTB. | CTPOCHHSI W CBOWCTB BEIIECTB» B BHJIE TaOJMII, CXEM,
[IpencraBuTenu pas3HBIX KJIACCOB HEOPTaHUYECKUX | OMOPHOTO KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHHEM CPE/ICTB
BEIIECTB HUKT

61 Xumudeckue peakiuu | [Ipu3Haku W yCIIOBHSL TIPOTEKaHUS XUMHUYECKHX | [Ilpedcmasnsme wHbopMmaruio mo teme «Kiaccubukarms

peakuuii. Tumoyioruss XUMHYECKHUX peakuuil 1o

pa3IMYHBIM  OCHOBaHUSAM. Peaknuum  MOHHOTO
oOMeHa. OKHUCIUTEILHO-BOCCTAHOBUTEIBLHBIE
peakmuu

XUMHYECKUX PEaKIMH M0 pa3IUYHbIM MPU3HAKAM» B BHUJE
TabIUI, CXeM, OMOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpencts UKT.

Buvinonname TecToBbIC 3aJaHUS 110 TEME.
Xapaxmepuzosamu OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKIuu, OKUCIUTENb U BOCCTAHOBUTEITb.

Omauuams OKUCIUTENLHO-BOCCTAHOBUTEIbHBIC PEAKIIUU OT
peakiuii oOMeHa.

OKHUCIIUTEIHHO-

3anucvieamo YpaBHEHUSA
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BOCCTAaHOBHTCIBHBIX peaxunﬁ C IIOMOIIBIO METOJa

AJIEKTPOHHOTO OanaHca

62—63 | OcHOBBI XUMHUYECKHE  CBOWMCTBAa  MPOCTBIX  BEUIECTB. | Xapakmepuzoéamsv oOIIKe, 0COOCHHBIC W HHIUBUIYaIbHBIC
HEOpPraHU4YeCKOi XapakTepHblie XUMUYECKUE CBOWCTBA | CBOMCTBAa KHUCJIOT, OCHOBAHHM W COJIEH B CBETE€ TEOPUHU
XUMUHU coJieoOpa3yromux OKCHJIOB, TUAPOKCHUIOB | AIEKTPOJUTUYECKOH TUCCOLMAIINN.

(ocHOBaHUH, KHUCIOPOACOJEPKAIIUX KUCIOT U | ApeymeHmuposams BO3ZMOKHOCTb MPOTEKAHUS XUMUYECKUX
aM(OoTepHBIX THAPOKCUIOB), COTIECH peakuii B pacTBOpax JIEKTPOJIUTAX UCXOS U3 YCIOBUM.
Knaccuguyuposams Heoprannueckue BeniecTa 1o CocTaBy
Y CBOMCTBAM.
Ilpueooums  mpuMepbl  TNpeACTaBUTENCH  KOHKPETHBIX
KJIACCOB M I'PYIIIl HEOPraHMYECKHUX BEIIECTB
64 [ToBTOpEHUE U TectupoBanue, pemieHue 3a7ad W BBINOJHEHUE | Bbinonnams TECThl W YHPAXHEHUS, pewams 3aladd IO
000011IeHHE 110 TEME. | YIPaXHEHUH 10 TeMe TeMe.
[ToaroroBka k 1Iposooums OLIeHKY COOCTBEHHBIX JOCTHUKCHUN B YCBOCHHUH
KOHTpPOJIbHOK padoTe TEMBI.
Koppexmuposamv cBOM 3HaHHS B COOTBETCTBHH C
IUTAHUPYEMBIM Pe3yabTaToOM
65 Koumponvuas paboma 4 (uToroBas 1mo Kypcy OCHOBHOM LIKOJIBI)
66 AHanu3 KOHTPOJIbHOH paboThl. [loaBeneHNEe UTOTOB rosa
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67—70

PesepBHoe Bpemst
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Y4eOHO-MeTOAUYECKOE 00ecTieYeHHe Kypca XUMUH

OCHOBHOM 00111€00Pa30BaTEJIbHON HIKOJIbI

Y4yeOHO-METOIUUECKUI KOMIUIEKT JJIsi W3y4deHus Kypca xumuu B 8—9
KJIaccax, CO3JaHHBIM aBTOPCKUM KOJUIEKTUBOM Toj pykoBoactBom O. C.
['aOpuensina, COAEPXKUT, KpoMe YYEOHBIX MOCOOUN, Y4eOHO-METOAUYECKUE
U IUJAKTUUECKUE TOCOoOMs, TeTpaau JJisi  BBINOJHEHUS  JIabOpaTOPHBIX
U TIPaKTUYECKUX paboT u ap.

YMK «Xumus. 8 kiace»

1. Xumus. 8 kinacc. YueOnuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
Crnankos).
2. Meroanueckoe nocobue. 8 kinacc (aBropsl O. C. 'abpuensn, . I'. OctpoyMoB,
C. A. Cnaakos).
3. IIporpamma kypca xumum i1 8—9 KiaccoB 00MIe00pa3oBaTEIbHBIX
yupexaenuit (aBTopsl O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas TeTpanp. 8 kinacc (apropel O. C. I'abpuensu, C. A. Cnaakos).
5. Terpanp mis 1abOPaTOPHBIX OMBITOB U MPAKTHYECKUX paboT. 8 Kiacc (aBTOPHI
O. C. T'abpuensn, 1. B. Akcénona).
6. XuMus B TecTax, 3ajavax u ynpaxHeHusx. 8 kinacc (aropsl O. C. ['abpuensH,
. B. Tpury6uaxk).

7. DnextpoHHast popMa yueOHHKA.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 knace. Yueonuk (aBropel O. C. 'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).
2. Metoauyeckoe nmocodue. 9 knacc (aBropsl O. C. I'abpuensn, . I'. OcTtpoymoB,
C. A. Cnaakos).
3. IIporpamma kypca xumum i1 8—9 KiaccoB o00meoOpa3oBaTeIbHBIX

yupexaenut (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
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4. Pabouas tetpanb. 9 kiacc (aBropel O. C. I'abpuensn, C. A. Cnaakos).

5. Terpanp ny1st 1aOOPATOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 kacc (aBTOPHI
O. C. TI'abpuensu, 1. B. Akcénona).

6. XuMus B TecTax, 3ajavax u ynpaxHenusx. 9 kiacc (aropsl O.C. I'abpuensH,
. B. Tpury0uax).

/. DnexkTpoHHast popMa yueOHHUKa.

NupopmanuoHHbie cpeacTsa

HNHTepHeT-pecypchl HA PyCCKOM SI3bIKe
1. http://www.alhimik.ru. TlpeacraBieHbl cieayoome pyOpPHKH: COBETHI
aOMTYpPUEHTY, YUUTEII0 XUMHH, CIIPABOYHHK (0YECHb OOJIbIIas Moa00pKa TaOIHIl 1
CIPaBOYHBIX MAaTEPUAJIOB), BecEénass XUMHS, HOBOCTH, OJUMIIHAJbI, KyHCTKaMepa
(MHOTO HHTEPECHBIX HCTOPUUYCCKUX CBEICHUI).
2. http://lwww.hij.ru. Xypuan «XuMHS M KH3HBY» IOHATHO M 3aHUMATEIbHO
pacckasbiBacT 000 BCEM MHTEPECHOM, UTO MTPOUCXOIUT B HAYKE U MUPE, B KOTOPOM
MBI JXUBEM.
3. http://chemistry-chemists.com/index.html. DnektponubIil xypHaT «XUMUKHA U
XAMUS», B KOTOPOM TMPEJACTABJICHBI OMBITBI MO XUMHH U 3aHUMATEIbHAs
UH(GOPMAIIKsA, MO3BOJSIIONIAE YBICYDh YYCHHUKOB OKCICPUMCHTAJIBHON YaCThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morkHast iuTeparypa 1mo XuMHH.
5. http://lwww.prosv.ru/. TTocoOust s ydamuxcsi, B TOM YHCJE IS MOATOTOBKH
K utoropoit arrecranmu (OI'D u EI'D), Meroauueckue mocoOusi i yduTeew,
HAYYHO-TIOMYJISIpHAS JIATEpaTypa 10 XUMHUHU.
6. http://1september.ru/. )KypHan npegHazHavueH HE TOJBKO JUIs yuuTened. B HEM
MPEJCTABICHO OOJBIIOE KOJUYECTBO pPAabOT yYEHHUKOB, B TOM  4YHCIIC
HCCIIeIOBATEIILCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii IKOIBHBIA TTOPTAIT

CO CChIJIKaAMH Ha 06paSOBaTeJ'H>HI>Ie CaAWTBI IO XUMHUHU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
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8. www.periodictable.ru. COopHMK cTaTeli O XHMHYCCKHUX JJICMCHTAX,

WJUTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM.

HNuTepHeT-pecypc Ha AaHTIHICKOM fA3BIKE

http://webelementes.com. CoIep>KUT HCTOPUIO OTKPBHITUS W ONKMCAHHE CBOMCTB

BCCX XHMMHUYCCKHUX DJIICMCHTOB. BYIIGT MOJIC3CH I ydJalluXCs A3BIKOBBIX INKOJI U

KJIACCOB, TAK KaK COACPIKHUT HA3BAHUS 3JICMCHTOB U BCIICCTB HA PA3HBIX A3bIKAX.

O0BbeKThI YUeOHBIX IKCKYPCH T

1. My3eu: MuHepajaornueckue, KpaeBeueckue, Xy/10’KEeCTBCHHbBIE,
IHonmuTeXxHUYECKUM.

2. JJaboparopuu: yueOHBIX 3aBEJCHUMN, arpoOXUMIA00paATOPUH, IKOJIOTHIECKHE,
CaHUTAPHO-IMHUIEMHUOJIOTUUECKHUE.

3. AnrTeku.

4. TTIpon3BOACTBEHHBIC OOBEKTHI: XUMHUUECKHE 3aBObI, BOJIOOYUCTHBIC

COOPYKCHUA U APYTUC MECTHBIC ITPOU3BOJICTBA.

MarepuajibHO-TeXHMYECKOE 0O0ecTieYeHne Ka0UHeTa XuMHHU
HartypajibHble 00beKTbI

HarypanpHbie 00BEKTHI, HCHONB3yeMble B 8—9 Kkiaccax mpu oOy4eHUHU
XMMHH, BKIIOYAIOT B C€0S KOJUIEKIIMM MUHEPAIOB M TOPHBIX MOPOJ, METAIJIOB
Y CIUTABOB, OKCHJIOB, KHCIIOT, OCHOBAaHHM, COJICH, B TOM YHCJIE€ MUHEPAIbHBIX
yIOOpeHHii, a Takke oO0pa3lbl OpPraHWYeCKUX BEIIECTB W MaTepUasoB,
npeaycmorpeHHplx PI'OC. OsnakomiieHHe ¢ oOpas3liaMHd HCXOJHBIX BEIICCTB
M TOTOBBIX  W3JCNWNA  TO3BOJISAECT  TMOJYYUTh  HAIUBIAHBIE  MPEACTABICHHUS
0 Matepuase, BHEIIHEM BHJIC, HEKOTOPHIX (U3MUECKHUX CBOWCTBAX OOpPa3IOB.
3HaunTeNbHBIE y4eOHO-TIO3HABATEIHHBIE BO3MOXKHOCTH HWMEIOT  KOJUJICKIIWH,
W3TOTOBIICHHBIE CAMHUMH IIKOJIBHUKAaMU. [IpeaMeTsl miis TakuX KOJUICKITUH

COOMPAIOTCSL BO BpEeMsI SKCKYPCHUI U APYTUX BHEYPOUHBIX 3aHSITHH.
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Komnexkuuu ucnosb3yroT TOABKO Il O3HAKOMIIEHUS YYAIUXCS C BHELIIHUM
BUJIOM M (U3MYECKMMHU CBONCTBAMHU pa3/IMYHBIX BELIECTB W MarepuanoB. [[ns

MPOBCACHUA XUMHNYCCKHX OINBITOB KOJJICKIUH HUCII0JIb30BaTh HCJIbL34.

XumuyecKne peakTHBbI H MaTePHAIIBI

OO6pamieHue cCo MHOTMMH BEIIECTBaMH TpPeOyeT CTPOTrOro CoOOI0ACHUS
NpaBUJ TEXHUKH O€30MacHOCTH, OCOOCHHO MpPH BBIIOJHEHUW OTBITOB CAMHMHU
yuyeHUKaMu. Bce  HeoOXomumMble  Mephl  MPEIOCTOPOXKHOCTH  yKa3aHbI
B COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKIHAX, a TaKKe B TOCOOWAX st
yUUTENEH XUMUU.

Bce  peaktmBBI W Marepuanbl, HYXHBIE IS TPOBEACHHUS
JEMOHCTPAllMOHHOTO ¥ YYCHHYECKOTO  OKCIIEPUMEHTa, TIOCTaBJISIIOTCS B
oOpa3oBaTeibHbIE yUpeXKACHHUS 00IIero oO0pa3oBaHMs HEHTPATU30BAHHO B BUJE
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HeoOXxoauMocTu mpuoOpeTeHus
JIOTIOJTHUTENIbHBIX ~ PEaKTUBOB U MAaTepUaloB  cleqyeT  oOpamatbcs B

CIICIIHAJIN3UPOBAHHBIC MATI'a3NHEI.

XumMuueckas J1adopaTopHasi ocya, anmnaparbl U IPUOOPbI

XuMHYecKasi TOCyla TOJpa3fesieTcss Ha JIBe TPYNIbL: JUIsl BBIIOJTHEHUS
OTIBITOB YUYAITUMUCS U ISl IEMOHCTPAIIMOHHBIX OIBITOB.

Hcnonp3yemple Ha ypokax XuMuH B 8—9 Kiaccax mpuOOpHI, ammaparbl
M YCTAaHOBKHU KJIACCUPUIMPYIOT HA OCHOBE MPOTEKAOIMMX B HUX (PHU3NYECKUX
U XUMUYECKUX TMPOLECCOB MEXIY BEIIECTBAMH, HAXOJSAIIMMUCS B pa3HbIX
arperaTHbIX COCTOSHUSIX.
1) Ipubopsl A pabOTHI C Ta3aMu — MOJIY4YCHHE, COOMpAHUE, OYNCTKA, CYIIKa,
MOTJIONIEHUE Ta30B; PEAKIHMH MEXK]Y MOTOKAMHU ra30B; PEaKUUHU MEXKIy razamu
B BJIEKTPUUECKOM pa3psijie; PEaKIMu MEXy ra3aMu NP MOBBIIIEHHOM JaBJICHUH.
2) Anmaparbl U MPUOOPHI SIS OMBITOB C XHUJIKHUMH U TBEPIBIMH BEIICCTBAMH —

NeperoHka, (QuiIbTpOBaHUE, KPUCTAIM3ALUSA;, NPOBEACHUE PpEAKIUNA MEXIy
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TBEPJIBIM BEIMIECTBOM U JKUAKOCTBIO, >KUJAKOCTBIO U JKHUJIKOCTBIO, TBEPABIMU
BEIIECTBAMMU.

Bue sTot kitaccudukanuu HaxXoAUTCs yueOHas anmnaparypa, npeHa3HaueHHAs
U1 M3YYEHHUS TEOPETUYECKUX BOMPOCOB XHWMHUHU. WIUIIOCTPAllUM  3aKOHA
COXpPAaHEHHUSI MACChl BELIECTB, JEMOHCTPAIMU 3JIEKTPOIPOBOJHOCTU PACTBOPOB H
JIBW)KEHUS HMOHOB B DJIJIEKTPUYECKOM TIOJI€, W3YYEHHS CKOPOCTH XUMHUYECKOU
peaKkuuM, TMOCIEAOBATEIBHOCTH BBITECHEHUS TaJOT€HOB W3 PacTBOPOB HX
COCIMHEHUMN.

BcnoMorartenbHyt0  pojib  UTpalOT HW3MEPUTENBHBIE M  HarpeBaTelIbHbIE
pUOOPHI, pa3TMYHBIC IPUCTIOCOOICHUS JIJIS1 BHITIOJTHEHUS OTBITOB.

Monean

OO0BbeKkTaMu MOJEIUPOBAHUS B XUMHUU SBISIIOTCS  aTOMBI, MOJIEKYJIbI,
KPUCTAJUIbl, 3aBOJICKME amnmapatbl, a TaKXe TMPOUCXOJAIINE TIPOIECCHI.
B npenogaBaHuy XuMHUH UCIIOJIB3YIOT MOJIENH KPUCTAIUIMYECKUX PEIIETOK aliMasa,
rpadurta, cepsl, pocdopa, okcuaa yriaepoaa(lV), noma, xxenesa, Meau, MarHusl.

BrimyckaroTcst HaOopbl MOJIesieil aTOMOB JJisi COCTABIIEHUS IIaPOCTEPHKHEBBIX
MOJIEJIEH MOJIEKYIL.

IleyaTHble yueOHbIE TOCOOUST

B npomecce o0yueHHs XMMHH ~UCHOJB3YIOT  CICAYIOMIUE  TaOIUIIbI
NOCTOSIHHOTO ~ 3KcroHupoBaHus:  «llepuogmueckas cucremMa  XUMHYECKUX
anemenToB JI. V1. MenneneeBay, «Tabmuma pacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
CoJIei», « DNEKTPOXUMUUYECKUHN P HAMIPSIKEHUM METAIIOB» U .

JIns  opraHu3anuy CaMOCTOSITEIbHOM pPadOThl Ha YpOKaX UCIOIb3YIOT
pa3HoOOpa3Hble JUIAKTHYECKHE MaTepuajibl: TETPaJAW WU OTACIbHBIC pabouue
JUCThl — HWHCTPYKIUHU, KAPTOUKU C 3aJaHUSMU Pa3HOU CTENEHU TPYAHOCTH st

M3y4E€HUsI HOBOTO MaTepuala, CaMONPOBEPKU U KOHTPOJIS 3HAHUU.

BKpaHHO-SByKOBbIe cpeacrea Oﬁy'leHI/IH

K skpaHHO-3BYKOBBIM CpEeJICTBAM OOYUYEHHUSI OTHOCST TaKUe MOCOOUS, KOTOPbIE
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MOTYT OBITb BOCHPHHSATBHI C TOMOIIBIO 3pEHUS M CiIyXa. OJTO KHUHO(DHWIbMBI,
KMHO(parMeHThl, AUaQUIbMBI, AUANO3UTHBBL (CIIalJbl), TpPaHCIAPAHTHI IS
rpadomnpoexTopa. Cepur TpaHCIAPAHTOB MO3BOJSIOT HMMUTUPOBATH JBUKEHUE

MyTEM MOCIEA0BATENBHOTO HAJOKEHUS OJHOTO TpaHCIIapaHTa Ha IPYToi.

Texuunueckue cpeacrsa odyuenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CpeACTB OOy4YeHUsi He pa3padaThIBajoCh
CIEeUANIbHO JIJI1 IIKOJBI, a TMpeJHa3HAyajJoch [JIs Tepeaaun U  o0paboTKu
uHDOpMALIMK — 3TO PA3JIUYHOTO POJIa MPOCKTOPHI, TEIEBU30PHI, KOMIIBIOTEPHI
U T. 1. B ydeOHO-BOCTIMTATEILHOM MPOIECCE KOMITBIOTEP MOXKET MCIOJIb30BaATHCS
JUTSL PEIICHUS 3a/1a4 HayYHOM OpraHu3aIuy Tpy/ia YIUTes.

[Ipu ucCnoib30BaHUM TEXHUYECKUX CPEICTB OOYyYECHHUS CJEAYeT YYUTHIBATh
BPEMCHHBIC OrpaHWYeHUs, Hanaraembie CaHUTApHBIMH TIPaBUJIAMH U HOPMaMH
(CanlluH). HenpepriBHast mpoAOKUTENIBHOCTD JEMOHCTPAIIMU BUACOMATEPUATIOB
HAa TENEBU3MOHHOM JKpaHE M Ha OOJBIIOM DJKpaHe C HCIOJIb30BAHUEM
MYJbTUMEIUHHOTO TMPOEKTOpa HE JOJDKHA TMpeBblmath 25 MuH. Takoe ke
orpannueHue (He Oosiee 25 MHUH) pacHpOCTpaHSAETCS Ha HENMPEPBIBHOE
UCIIOJIb30BaHNE MHTEPAKTUBHON JOCKH M HAa HEMPEPHIBHYIO pabOTy ydalIuxcs Ha
nepcoHaIbHOM KoMmmbloTepe. KonudyecTBO YpOKOB C HMCHOJB30BAaHUEM TaKHUX
TEXHUYECKUX CPEACTB OOyUeHHs, KaK TEIEBU30pP, MYIbTUMEAUNHBIA MPOEKTOP,
MHTEpPAKTUBHAs J10CKa, JOKYMEHT-Kamepa, He JOJDKHO MPEBBIIIATh IIECTU YPOKOB
B HEJIENIO, @ YHCIIO YPOKOB, HA KOTOPHIX YYECHUKH pabOTAIOT 3a MEPCOHAIBHBIM

KOMIIBIOTEPOM, — TPEX B HEMEIO.

Ob6opynoBanune kKaOMHeTa XUMHU

Kabuner XUMUU JOJKEH OBITH 00opya0BaH cCrielUaIbHbIM
JEMOHCTPAIIMOHHBIM ~ cTOJMIOM.  Jlmst  o0ecredeHuss  Jydmieldl  BUIUMOCTH
JIEMOHCTPAIMOHHBIA CTOJI PEKOMEHIYETCSI YCTAaHABIINBATH HA TIOJUYM.

B KaOMHeTax XUMHUHN YCTaHaBJIMBAIOT ABYXMCCTHBEIC YYCHHUYCCKUC
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1a00OpaTOpHBIE CTOJIBI C TOJABOJKON AJIEKTPOIHEPTHH. YUEHUUYECKUE CTOJBI
JIOJDKHBI UMETh TOKPBITUE, YCTOMYMBOE K JEHCTBHIO arpeCCHUBHBIX XUMHUYECKUX
BEILIECTB, W 3alUTHbIE OOPTUKM 1O HapyXHOMYy Kpawo. KaOuHeThl XuMuu
000pYYIOT BBITSDKHBIMU IIKa(aMu, pacrioyioKEHHBIMU Y HAPY>KHOU CTEHBI BO3JIE
cToyia yuutens. Jlns mpoBeneHHs Ta0OpaTOPHBIX OMBITOB HCIOIB3YIOT TOJIBKO
MUHH-CITUPTOBKHU.

VYyeOHblE JOCKM JOJDKHBI OBITh M3TOTOBJICHBI M3 MaTEPHAIOB, WMEIOIIUX
BBICOKYIO QJre€3Ul0 K MaTepuajgaM, HCIOJIb3yEeMbIM IS THChbMA, XOPOIIO
OUHUIIATHCS BIAXKHOU I'yOKOM, OBITh H3HOCOCTOMKUMH, UMETh TEMHO-3€JIEHBIN 1IBET
U aHTUOJIMKOBOE TMOKPBHITHE. YUeOHBIC JOCKH OOOpPYAYIOT CO(UTaMH, KOTOPBIC
JOJDKHBI TPUKPEIIATBCA K cTeHe Ha 0,3 M BbIIIE BEPXHErO0 Kpas JOCKU H
BBICTYNAaTh Brepén Ha pacctosiue 0,6 M.

TeneBu3opbl ycTaHABIMBAIOT HA CHEIUAIBHBIX TyMOax Ha BbicoTe 1,0—1,3 M
or mnona. Ilpm mnpocmoTpe Tenenepenad 3pUTEIBCKUE MECTa  JIOJKHBI
pacronaratbCsi Ha pacCTOSIHUM HE MEHEE 2 M OT dKpaHa J0 a3 yJalu[uxcsl.

JIns MakCHMAaJIbHOTO UCIIOJIb30BaHUSl JTHEBHOTO CBETA W PABHOMEPHOIO
OCBEIIICHMS] Y4YEOHBIX MOMEIICHHN He ClenyeT pa3MeliaTh Ha MOJOKOHHUKaX
IIMPOKOJIUCTHBIE PACTECHHS, CHUKAIOIINE YPOBEHb E€CTECTBEHHOT'O OCBEILICHMS.
BricoTa pacreHuil He nOKHA TpeBbImaTh 15 cM (OT MOJOKOHHMKA). PacteHus
1esecoo0pa3Ho pa3MelIaTh B MIEPEHOCHBIX 1IBETOYHHUIIAX BBICOTON 65—70 cM miun
MOABECHBIX KaIIIO B MPOCTEHKAX MEXAY OKHAMMU.

JIns oTnenku ydeOHbIX MOMENIEHUW MCIOJIB3YIOT MaTepuaibl M KpacKw,
CO3/JAI0IINE MATOBYIO IMOBEPXHOCTh. JJi1 CTEH y4yeOHBIX MOMELIEHUN CIEeAYyeT
HCIIOJIb30BaTh CBETJIBIC TOHA XKEITOro, OEKEBOro, PO30BOTO, 3€JIEHOTO, rOIy00TO
IIBETOB; JIJIA IBEPEH, OKOHHBIX paM — OEJIbIN 1IBET.

Kabuner xumMum [HODKEH OBITh OCHAmEH XOJOJHBIM H  TOPSYUM
BOJJOCHA0KEHUEM U KaHAJIU3AIUEH.

B xabunHeTe xuMuu 0053aTEIBHO TOKHA OBITH aniTeYkKa, B KOTOPYIO BXOJIAT:

1. Kryt kpoBOOCTaHABIMBAIOUIUNA, PE3UHOBBIN — 1 mIT.
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. [ly3bIpb 17151 nbia — 1 WT. (rUnmoTepMuYecKuil naker — 1 mir.).
. buHT cTepunbHbIi, mMpokuit 7 X 14 cM — 2 mwr.
. bunT cTepunbHebIii 3 X 5 cM — 2 mT.

. bunT HecrepunbHBI — 1 WT.

2

3

4

5

6. Canderku crepusabHbie — 2 1.
7. Bara crepunbHas — | mauka.

8. JlefikonnacTelpb IMUPUHON 2 cM — | Karymika, 5 cMm — 1 kaTymka.

9. baktepuLMIHBIN JIEUKOIUIACTBIPH Pa3HbIX pa3MepoB — 20 mrT.

10. CniupToBoii pacTtBop noaa 5 %-ubiit — 1 ¢uaxoH.

11. BonHsblii pacTBOp aMMHaka (HallaThIPHBINA CIMPT) B ammyjaax — 1 yi.
12. PactBOp nepokcuaa Bogopoaa 3 %-ueii — 1 y.

13. [lepmaHranar kaiausi KpuctTaJuimyeckui — 1 ym.

14. Ananerus 0,5 r B Tabnmerkax — 1 yI.

15. Hacroiika Basiepranbl — 1 yII.

16. Hoxxauiie — 1 1.

Ilnanupyembie pe3yibTaThl 00y4eHH s

BrInyCKHMK HAYy4YHTCS

® 3HAMb (NOHUMAMD)'
— XUMHUYECKYI0O CHUMBOJIHMKY: 3HAaKH XUMHUYECKHUX OJEMEHTOB, (POPMYIIbI
XUMHUYECKHX BEUIECTB, YPABHEHUS XUMUUECKUX PEAKLINM;
— BaXXHEUIIME XUMHYECKUE ITOHATHSA: BEUIECTBO, XMMHYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHASI U MOJIEKYJISIPHAsI MAacChl, MOH, KATUOH, aHHOH,
XUMHUYECKAS CBS3b, JJIEKTPOOTPULIATEIILHOCTD, BAJIEHTHOCTD, CTEIIEHb OKUCIIEHHUS,
MOJIb, MOJISIpHAsE Macca, MOJSIpHBIA O0BEM, PACTBOPBHI,  AJIEKTPOIHUTHI
Y HEDJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JIACCOLMALINS, OKHCJIUTEND
¥ BOCCTAaHOBHTEIb, OKHUCIICHWE W BOCCTAaHOBIIEHWE, TEIUIOBOW 3(hQeKT peaxiuwu,
OCHOBHBIE TUIIbI PEAKIIMN B HEOPTAHUYECKON XUMUH;
— (QOpMYITUPOBKH OCHOBHBIX 3aKOHOB M TE€OPUN XUMHUU: aTOMHO-MOJIEKYJISIPHOTO

YUYCHHA, 3aKOHOB COXpPAaHCHHA MACChl BCIICCTB, IIOCTOAHCTBA COCTaBa BCIICCTB,
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ABoranpo; nepuoanueckoro 3akona [[. 1MI. MenneneeBa; Teopun CTpOEHHsI aTomMa
U yYEHHUS O CTPOEHUHU BEUIECTBA; TECOPUM HIIEKTPOJUTHYECKON TUCCOLMALMU U
YUCHHSI 0 XUMHYECKON peakini,

®  HA3LIBAMD:
— XUMUYECKUE IIEMEHTHI;
— COEIMHEHUS N3YYEHHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB;
— OpraHMYyecKue BelecTBa Mo uUX (GopMyle: METaH, 3TaH, 3TUJICH, AlleTHUJIEH,
METaHOJ, 3TAHOJI, TNIMLEPHUH, YKCYCHasl KMCJIOTa, IIK0K03a, Caxaposa,

®  00bACHAMY.
— (U3HYECKHI CMBIC]I aTOMHOTO (MOPSIIKOBOT0) HOMEpPAa XUMUUYECKOTO DJIEMEHTA,
HOMEpa TIpylIbl M Iepuona B nepuoanueckon cucreme [[. 1. Menneneesa,
K KOTOPBIM 3JIEMEHT MPUHAIJICKHUT;
— 3aKOHOMEPHOCTM H3MEHEHHUS CTPOCHHMS AaTOMOB, CBOWCTB OJJIEMEHTOB B
npenenax MallbIX MEpPUOJ0B W A-Tpymm, a TakKe CBOWCTB 00pa3yeMbIX HMH
BBICIINX OKCUJOB ¥ THAPOKCHUIOB;
— CYIIHOCTh Ipoliecca 3JIEKTPOIUTUYECKOW AUCCOIMALMN U PEAKIHI MOHHOTO
oOMeHa;

® Xapakxmepuzosams:
— XMUMHUYECKHUE 3JIEMEHTHI (OT BOAOPOJA /10 KalblUsl) HA OCHOBE UX IOJOKECHUS
B IEPUOJIUYECKON cucteMe xumuueckux anemeHtoB Jl. WM. Mengeneesa
1 0COOCHHOCTEH CTPOSHHUS X aTOMOB;
— B3aUMOCBSI3b MEXJY COCTaBOM, CTPOCHHEM M CBOMCTBAaMHM HEOPraHWYECKHX
BEILIECTB;
— XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (MPOCTHIX
BEIIECTB — METANIOB W HEMETaJUIOB, COEJUHEHUH — OKCHJIOB, KHUCIOT,
OCHOBaHUM, aMPOTEPHBIX OKCHJIOB U TUJIPOKCHUJIOB, COJIEN);

® onpedenameo.
— COCTaB BELIECTB MO Ux hopmynam;

— BAJICHTHOCTDB U CTCIICHHN OKHCJICHUA 3JICMCHTOB B COCAMHCHUU,
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— BUJIbl XUMHUYECKOMN CBSI3U B COCTMHEHUSX;
— THUIBI KPUCTATUIMUECKUX PEIIETOK TBEPBIX BEIIECTB;
— MPUHAJIC)KHOCTh BEIIECTB K ONPENCIEHHOMY KIIACCY COCIMHECHUN;
— THUIBI XUMHYECKUX PEAKIIHiA;
— BO3MOYKHOCTb MPOTEKAHUS PEAKIINIl HOHHOTO OOMEHa;
® cocmasnams:
— CXEMbl CTPOEHHSI aTOMOB IMEPBBIX JBAJAUATH HJIEMEHTOB MEPUOAUYECKOMN
cuctemsl [[. 1. Menpaeneena;
— (G opMyJIbI HEOPTaHUUECKUX COCTMHEHUN U3yUCHHBIX KJIACCOB BEIECTB,
— YpaBHEHHUS XUMHUYECKHUX PpEaKIUi, B TOM YHCIEC OKHUCIHUTEJIHHO-
BOCCTAHOBHTEIIBHBIX, C TIOMOIIILI0 METO/Ia SJIEKTPOHHOTO OajlaHca;
® Oe3onacHo obpawamucs.
C XUMHUYECKOH MOCYA0U U JTaOOPaTOPHBIM 000pYA0BaHUEM,
®  1POBOOUMb XUMUYECKUL IKCHEPUMEHTN:
— MOJATBEPKIAIINN XUMUYECKUI COCTaB HEOPTAHUYECKUX COEAUHEHNUI;
—  TOATBEPXIAIOIIMA  XMMHUYECKHME  CBOMCTBA  H3YYEHHBIX  KJIAcCOB
HEOPraHUYECKUX BEIIECTB;
— 10 TIOJIYYCHHIO, COOMPAHHIO M PACIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kuciopona, BOJOpoaa, YrIEKUCIOTo ra3a, aMMHUaKa);
— MO ONpEeAeNeHUuI0 XJOpUI-, Cyilbdar-, kapOOHAT-MOHOB U HMOHA AMMOHUSA
C IOMOIIIbIO KAUECTBEHHBIX PEAKIINIA;
®  GLIUUCTAMD.
— MAacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa TI0 popMysie COeTMHECHHUS;
— MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
— MacCy OCHOBHOI'O BEIIECTBA [0 U3BECTHOM MAaCCOBOM JI0JIU MPUMECEN;
— 00BEMHYIO JI0JTI0 KOMITOHEHTA Fa30BOM CMECH;
— KOJIMYECTBO BEIIeCTBa, OOBEM HIJIM MACCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA,

00BbEMY UITM MacCe PeareHToOB, WM MPOAYKTOB PEAKIINU;
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® UCnoIL3068amMb NPUOOpPEemEHHble 3HAHUA U YMEHUs 6 NPAKMU4ecKol
0esAmenbHOCU U NOBCEOHEBHOU ICUSHUL:
— 17151 6€301acHOro O0palleHusl ¢ BEMECTBAMU U MaTepualiaMy B MOBCEIHEBHOMN
KU3HU M TPAMOTHOIO OKa3aHWs MEPBOM IMOMOIIM NIPU OXKOrax KUCIOTaMU
Y IIEJI0YaMU;
— 17151 OOBSCHEHUSI OTAENBbHBIX (PAKTOB U MPUPOAHBIX SBJICHUN;

— JIA KpI/ITPI‘IeCKOﬁ OLCHKH I/IH(l)OpMa]_II/II/I 0 BCIICCTBAX, UCIIOJIb3YCMBIX B 6BITy.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS

®  XapaKTepHW30BaTh OCHOBHBIE METOJbI IO3HAHUS XUMHUUYECKHX OOBEKTOB:
HaOJII0JICHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICJTUPOBAHHC;

®  pasnuyaTh XUMHYCCKHE OOBEKTHI (B CTATUKE):
— XUMUYECKHE JIEMCHTBI U TIPOCTHIC BEIICCTRA;
— METaJUJIbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTENBHOCTD MPUHAIICKHOCTH
TaKUX OOBEKTOB K TON WJIM UHOU TPYIIIIE;
— OpPraHUYeCcKHUe U HEOPTraHUYECKUE COETUHEHUS;
—  TUIPOKCHUABI (KHUCIOPOACOAEPKAIME KHUCIOThI, OCHOBaHHS, aM(OTEpHbBIE
TUJPOKCHUJIBI);
— OKCHJIBl HECcOoJIeOOpa3ylolue u cosieo0pasyromiue (KUCIOTHBIE, OCHOBHBIC,
amdorepHsbIe);
— BAJIGHTHOCTH M CTETICHb OKHCIICHUS,
— CHCTEMAaTUYECKUE U TPUBUATBHBIC TEPMUHBI XUMUYECKONH HOMEHKJIIATYPHI,
— 3HAKOBYIO CUCTEMY B XMMHH (3HAKU U (POPMYIBI, HUHAEKCH U KOADDHUIHECHTHI,
CTPYKTYPHBIE ¥ MOJICKYJISIPHBIC (hOPMYJIIbI, MOJICKYJISIPHBIC U MOHHBIC yPABHCHHUS
peakuuii, TIOJHBIE W  COKpAIIEHHBIC HWOHHBIE  YpPaBHEHHUS  PEaKIUH,
TEPMOXUMHUYECKHAE YpaBHEHHUS, 0003HAUCHUS CTETICHU OKUCIICHUS W 3aps/ia MOHA
B (hopMyIne XUMHUYECKOTO COSTUHEHN);

®  pa3IMYaATh XMMUYECKHUE OOBEKTHI (B TUHAMUKE):

— ¢U3UYECKUE U XUMHYECKHE CTOPOHBI MPOILECCOB PACTBOPEHHUSI U TUCCOIUAIUY;
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— OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIHLHBIC PEAKIIMU U PEAKIIUU OOMEHA;
— CXEMBbI U YPaBHEHUS] XUMUYECKUX PEAKIUH;
®  COOTHOCHTE:
— 9K30TEPMUUYECKUE PEAKIIMU U PEAKIIMKU TOPEHUS,
— KaTajquThyeckue U (PepMEHTATUBHBIE PEAKIINH;
— MEeTaJlll, OCHOBHBIN OKCH/JI, OCHOBAHHE, COJIb;
— HEMeTaJUl, KUCIOTHBIM OKCHUJI, KUCIIOTA, COJIb;
— CTpPOCHHME aToMa, BHUJ XMUMHYECKOW CBSI3M, TUI KPHUCTALUIMYECKOM PEIIETKU
U (hU3MYecKre CBOMCTBA BEIIECTBA;
— HaXOXEHHUE DJIEMEHTOB B TMPUPOAE U TMPOMBIIIJICHHbIE CIOCOOBI HX
MOJTYYCHUS;
— HEOOXOJMMOCTh XHMHUYECKOTO TIPOM3BOJCTBA M TpeOOBaHUN K oOXpaHe
OKPYKAIOIIEN CPEBI;
— HEOOXOIUMOCTh NPHUMEHEHHUS COBPEMEHHBIX BEIIECTB U MAaTEepUajoB U
TpeOOBaHUH K 37J0pOBhECOEPEIKECHUIO;

®  BBIIBUTaTh U OKCIEPUMEHTAIBHO MPOBEPSATH THUIOTE3bl O XUMHYECKUX
CBOMCTBaxX BEIIECTB Ha OCHOBE HX COCTaBa, CTPOCHUS U TMPUHAJICKHOCTH
K OIpeIeIEHHOMY KJ1acCy (TPYIIe) BEUIECTB,;

o IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC HIIU
BOCCTAHOBHUTEJIbHBIE CBOWCTBA C Y4YETOM CTETEHEW OKHUCIICHHS 3JIEMEHTOB,
BXOJSIIIUX B €r0 COCTaB, a TaKKe MPOAYKTOB COOTBETCTBYIOIIMX OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN;

®  COCTaBJISATh YpPAaBHEHUS pPEAKUUA C Y4YaCTUEM THUIIUYHBIX OKHUCIIHTENIEH
1 BOCCTAHOBUTEJIEH HA OCHOBE AJIEKTPOHHOTO 0ajaHca;

®  OMNpeNeNsATh BO3MOXHOCTh MPOTEKaHUSI XUMHUYECKHUX PEaKIMi Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HaIpsHKEHUH METaJIoB, psna
AIEKTPOOTPULIATETLHOCTH HEMETAIJIOB, TAaOJMIBI PAacTBOPUMOCTH U ydéra
YCIIOBUY MPOBEICHUS PEAKIINN;

®  [IPOBOJUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U YPABHEHUSIM
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— JI71s1 BBIBOIa (DOPMYJITBI COEIMHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;
— ISl IPUTOTOBJICHUST PACTBOPA C UCIIOJIH30BAHUEM KPUCTAJUIOTHIPATOB;
— JUIA  HAXOXKJICHHUS JOJW BBIXOJA TMPOAYKTa pEAKIMU 110 OTHOIICHUIO
K TEOPETHYECKH BO3MOKHOMY;
— ¢ ucnoJyib3oBaHueM mpasuia ['eit-JIroccaka 06 00bEMHBIX COOTHOIIEHUSIX TA30B;
— C HCIIOJIH30BAaHUEM MTOHATHH «KMOJIB», KMMOJIb», KYUCIO0 ABOTaJAPO»;
— I10 TEPMOXUMHUYCCKUM YPaBHCHHUSIM PECAKIIUH;

® TIPOBOJWTH XUMUYCCKUU IKCMEPUMEHT ¢ HEYKOCHHTEIIBHBIM COOIIOCHUEM
NIPaBWJI TEXHUKHA 0€30MTaCHOCTH:
— T10 YCTaHOBJICHUIO KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa COCTUHECHHS,;
— IIPY BBITIOJTHEHUHU UCCIICI0BATEIBCKOTO MMPOCKTA;
— B JIOMalTHUX YCJIOBHSX;

®  HCIIOJIB30BaTh NMPHOOPETEHHBIC KITHOUEBBIC KOMITCTCHIIMU JJISI BBITOJTHCHHS
MPOCKTOB M Y4eOHO-HCCIIEOBATEIBCKUX PA0OT MO M3yYSHHUIO CBOMCTB, CIIOCOOOB
TIOJTyYCHHSI i PACTIO3HAHUS BEIIECTB,;

®  ONpeAessATh UCTOYHUKH XHUMHUYECKON WH(POpPMAIUH, TPEACTABIATH CIUCOK
MHPOPMAITMOHHBIX PECYpCOB, B TOM YHCJIC U Ha WHOCTPAHHOM SI3bIKE, TOTOBHUTH
MHQPOPMAITMOHHBIA MMPOYKT M MPE3EHTOBATH €T0;

e OOBEKTUBHO OICHUBAaTh HWH(POPMAIMIO O BEHIECTBAX MW XUMHUYCCKUX
mporieccax, KPUTUYECKH  OTHOCHUTCS K  TICEBIOHAy4YHOW  WHQOpMAIUH,
HEZI00POCOBECTHOM peKiIaMe B CPE/ICTBAX MAaCCOBOM HH(POPMAIINU;

e  CO3/1aBaThb MOJIENM M CXEMBI I pEHIeHUS y4eOHBIX U T03HABATEIBHBIX

3ajadq.
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