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IHosicHuTeIbHAS 3aNIMCKA

Pabouass mporpamma Kypca XHMHUHU [JIsl OCHOBHOHM IIKOJIBI pa3paboTaHa
B COOTBeTCTBUU ¢  DemepanbHbIM  TOCYIapCTBEHHBIM  00pa30BaTECIIbLHBIM
CTaHIapTOM 00I1Iero obpazoBaHusi. B Hell TakKe YYHTHIBAIOTCS OCHOBHBIC HICH
U niojoxkeHus [IporpamMmel pasButus u (popMHpPOBAHUS YHUBEPCAIBHBIX YI€OHBIX
JEUCTBUH IS OCHOBHOTO 00111eT0 00pa3oBaHus.

B COOTBETCTBHM C ATUMH JOKYMEHTaMHU OOYYaroIIHecs JOJDKHBI OBIIAICTh
npuéMamMu, CBS3aHHBIMH C OMpEJCICHUEM IOHATHUH: OTpaHUYUBATh WX,
ONMCHIBATh, XapaKTEPU30BaTh W CpaBHMBATh. Tak Kak XWUMHSI — Hayka
HKCIIEpUMEHTaJIbHAsS, 00yJaroNuecs JOKHBI OBIAJACTh TAKUMHU MTO3HABATEIIbHBIMU
y49eOHBIMHU JICUCTBHUAMH, KaK SKCIEPUMEHT, HAOMIOACHUE, U3MEPCHUE, OIMCAHUE,
MOJIIMPOBAHUE, TUTIOTE3a, BRIBOI. B mpoliecce n3ydeHus: Kypca y 00ydaronuxcs
OpOJOIDKAIOT  (OPMHUPOBATHCA ~ YMEHUSI  CTaBUTh  BOIPOCHL,  OOBSICHSTH,
KJ1acCH(pUIMPOBaTh, CPAaBHUBATH, OMPEACIAThH HCTOYHUKH HH(POPMAIUH, TTOTydaTh
U aHaJU3UPOBAThH €€, TOTOBUTH MH(GOPMAIIMOHHBIN MPOJYKT, MPE3EHTOBATh €ro U
BecTH auckyccuto. CienoBareiabHO, IeATeTbHOCTHBINA TOAXO0 B U3yUYEHUN XUMUHU
CIIOCOOCTBYIOT JIOCTHKEHHUIO JIMYHOCTHBIX, MPEIMETHBIX M METalpeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

B ocHOBY Kypca MOJIOKEHBI CIEAYIONINE HAEH:

® MaTepuaIbHOE EUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHHUI MPUPOIBI;

® BeIylmass  poidb  TEOPETUYECKUX  3HAHUM  JUII  OOBSCHEHUS
Y TIPOTHO3UPOBAHKS XMUMHYECKUX SIBICHHM, OIEHKH WX MPAKTHYECKOU
3HAYNMOCTH;

® B3aUMOCBSI3b KAUECTBEHHOW W KOJWYECTBEHHON CTOPOH XMMHUYECKHUX
00BEKTOB MaTePUATBHOTO MHPA;

® pa3BUTHEC XWMHYCCKOW HAYKHM M TPOU3BOJCTBO XWMHUYECKHX BEIICCTB
¥ MaTEpHUAaJIOB JIJIS yIOBIETBOPECHHS HACYIIHBIX MOTPEOHOCTEN YeToBeKa
1 O0IIECTBA, PEIICHUS TI100aTBHBIX MTPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.



5

OTH UAEU pPeaIu3ylTCs B Kypc€ XHMHUHU OCHOBHOM IIKOJBI MYyTEM
JOCTHKEHHS CIIETYIOIINX LeJIei:

* Qopmuposanue 'y y4YAlIUXCA XUMHUYECKOM KApTHUHBI MHpa, Kak
OPraHMYECKOM YacCTH €ro LEeJIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI.

* Pazsumue 1o3HaBaTENbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX
CITOCOOHOCTEM ydJaluxcsi B Ipolecce M3y4YeHUsS MMM XHMHYECKOW Hayku U e€
BKJIaJla B COBPEMCHHBIH HAy4YHO-TEXHUYECKUH Tmporpecc; GHopMHpOBaHUE
BOKHEUIITUX JIOTUYECKUX OIEpanuidi MBIIUICHUs (aHamW3, CHHTE3, 0000IIeHHeE,
KOHKpETHU3aIusl, CpaBHEHUE U JIp.) B MPOIIECCE MO3HAHUS CUCTEMbI Ba)KHEHIIIHMX
MOHSTUN, 3aKOHOB M TEOPUHM O COCTABE, CTPOCHUH W CBOWCTBAX XUMHYECKHX
BCIILIECTB.

* Bocnumanue yoexn€HHOCTH B TOM, YTO MPUMEHEHUE MOJYYCHHBIX 3HAHHM
U YMEHUU N0 XUMUH SBISETCI OOBEKTUBHON HEOOXOAMMOCTBIO JIJIsi O€30MacHOM
paboTHI ¢ BEIIECTBAMH M MaTepHajiaMHy B ObITY U Ha MPOU3BOCTBE.

* [Ipoexmuposanue u peanuzayus BHITYCKHUKAMU OCHOBHOMW IIKOJIBI JIMYHOM
o0pa3oBaTeILHON TPACKTOPHHU: BHIOOP IPoduiIs 0OydeHHUs B CTapIICH MIKOJIe TN
po¢heCCHOHAIBHOTO 00Pa30BaTEILHOTO YUPEIKICHHS.

* Ognadenue  KIOYeBbIMU  KOMNEemMeHyusMu: Y4eOHO-TI03HABATEIbHBIMU,

I/IH(I)OpMaI_[HOHHI)IMI/I, HCHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHUBHBIMHU.

MeToauveckne 0COOCHHOCTH NMPENOJABAHUS KypCca XUMHUHU
[Ipemyaraempiil Kypc OTJIMYAETCA OT APYTMX KYpCOB XMMMH Il OCHOBHOM
IIKOJIbI, BKITIOUEHHBIX B DeniepanbHblil IepeyeHb YUCOHUKOB, HATUUUEM GANCHBIX
MemooudecKux 0cobeHHocmell.
1. Conepkanue U MeTOAbI M3YYEHHUS MPeEATAraeMoro Kypca XuMHH JIJIA
OCHOBHOM HIKOJIbI OTBEYAKT CTPYKTYPHO-AEATEILHOCTHOMY moaxoay. OHu

pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOATATHOTO (POPMUPOBAHUST YMCTBEHHBIX
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JIEUCTBUN, TIPEIIIOKEHHON OTeueCTBEHHbIM Ticuxosnorom II. f. I'anenepunsiM, B
KOTOPOM BBIIEISETCS HECKOJIBKO 3TAMOB.

Oman co30anusi OpuUeHmMuUpPOBOYHOL OCHOB8bI Npeodcmosueli 0essmerbHOCmu
(OO/]). Yuamuecs nojiy4aroT HH(YOpPMAIUIO O LETU MPEACTOAIEH NeATeIbHOCTH
1 €€ TpEeIMETEe, Y3HAKT, KaK M B KAaKOW IIOCIEIOBATEIBHOCTH OHU JOJIKHBI
BBITIOJIHATh OPUEHTALMOHHBIE, UCTIOJTHUTEIBLCKUE U KOHTPOJIbHBIEC IEHCTBUS.

Bce nunaktuyeckue eUHULIBI YU€OHBIX KHUT N1 /—9 KIIaCCOB HAYMHAIOTCA
C TIOCTAaHOBKM 0O0Opa3oBaTebHON MPOOJEMBI, KOTOpasl peliaeTcss B Ipolecce
u3ydyeHus naparpada Ha OCHOBE MMEHHO JESITEIbHOCTHOTO MOAX0/A.

B 9 knacce npu uzydyeHun xumuu 31eMeHTOB B kadectBe OO/l BbICTymaer
oOLTUH TUTaH XapaKTePUCTUKN METAJUIOB, HEMETAJIIOB U MEPEXOHBIX IJIEMEHTOB.

Oman  gopmuposaHus — MamepuarbHou  OesmelbHoCmu.  Y4Jalimuecs
BBITIOTHSIOT JEUCTBUSL BO BHEHIHEH (OpMe, CTAIKUBASICh C CAMUMHU IpeAMETaMU
WIM MOJETSIMH: BBIIETSIOT TOJOKHUTEIIBHOE U OTPULATEIBbHOE 3HAYCHUE
KOHKPETHOTO XHUMHUYECKOTO BEIIECTBA WM peakiuu B cdepe 4YeIoBeUECKOU
JEATEIIBHOCTH WIM B OKPYXKAIOIIEM MHUpPE; ONPEICIAIOT XapaKTEPHbIE MPU3HAKU
COCTaBa WJIM CBOMCTB BaXXHEHIIMX KJIACCOB HEOPTaHUYECKUX COCIUHECHU;
CaMOCTOSITEJIbHO XapaKTEPU3YIOT KOHKPETHBIE XUMHUUYECKHUE DJIEMEHTHI; TPOBOIST
7a00paTOpHbIE M TPaKTHYECKHE PAOOTHI; TOTOBAT COOOIICHHMS W TPE3CHTAIUU;
OCYILECTBIISIIOT MPOEKTHYIO ACSATEILHOCTD 10 BHIOPAHHON TEMAaTHKE.

Oman enewnel peyu. JIeNCTBUSA yyalluxcs BepOAIM3yIOTCS B YCTHOM WM
MMCbMEHHOW pedH, OHU MIPOTOBAPHUBAIOTCS M YCBAUBAIOTCS B 0000IIEHHON (opMe.
Tak, yuyaniygecsi 03By4MBaroT, Kakyto HH()OpMaIMIO HECET XUMUYECKAsi CHMBOJIUKA!
XUMUYECKUE 3HAKU, XUMUYECKUE (HOPMYIBI U YpABHEHHUS XMMUYECKOW PEaAKIUH,
cuMBosMKa [lepuoanueckon cucteMsl xumuyeckux aneMeHToB 1. . Meneneesa.

Oman enympennell peuu. BepOanbHOE OCBOCHHE JEHCTBUS TMpo ceOs,
mporoBapuBaHue omnepamnuii  mpo cebs, ©Oe3 BHemHed peun. JleicTBue
penyuupyercsi, HalpuMep, Mocie MPOBEIEHHOTO YUYHUTEIEM HHCTPYKTa)ka Nepen

MPaKTUYECKON UM Jab0opaTOpHOUM pabOTON YYEHUK JOJHKEH IPOrOBOPUTH €ro Mpo
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ce0sl, 0CO3HATh €ro, BHYTPEHHE COTJIACUTHCS ¢ HUM WM BBISICHUTH HETOHSTHBIE
MOMEHTBHI; TO K€ MPOUCXOAUT MpU pedICKCUU JTUUHBIX TOCTHKEHUHN U BHIpAOOTKE
IUIAHAa TMOBBIIEHUS MX YypoBHA. OcoOyro BaXHOCTh ATOT 3Tall UIPaeT NpHU
BBIIIOJIHEHUH YYEHUYECKOT0 MCCIIEI0BATEIBCKOIO ITPOCKTA.

Humepuopusayus oeticmeus. JIeicTBHE CTAHOBUTCS BHYTPEHHUM IPOLIECCOM,
aKTOM MBICIIA, JCHCTBUEM B yMe. YUEHHMK II€pE] BBIIOJIHEHUEM XHMHYECKOIO
HKCIIEPUMEHTA WM DPEIICHUS pacdy€THON 3amauu 1Mo (opMyliaM U ypaBHEHUSIM
MBICJIEHHO MPEACTABISIET MOCIEAOBATENIBHOCTh CBOUX ACHCTBUI MO pean3aluu
BbIPa0OTAaHHOIO IJIaHA.

2. Teopernueckne TOJOKEHUS] Kypca XUMHH OCHOBHON IIKOJIbI
PACKPBIBAIOTCH HA OCHOBE IIMPOKOI0 HCHOJB30BAHUSL B 00y4eHHMH
XHMHYECKOr0 IKCIepuMeHTa (JIabOpaTOPHBIX OIMBITOB M MPAKTUYECKUX pador),
BTOM 4HCJI€ W HIPOBOJUMOIO B  JOMAIIHMX YCIOBHUSX, a  TaKke
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, KOTOPBIN MOKAa3bIBAET YUUTENb.

3. Pa3BurHe uHGPOPMALNHOHHO-KOMMYHHKATHBHOI KOMIIETEHTHOCTH
o0yyaromuxcs: oOpalieHMEe K  pa3IMyHbIM  HCTOYHMKAM  XMMHUYECKOH
uHpOpMallMy, MOATOTOBKY HH(QOPMAIIMOHHOTO MPOAYKTAa U €ro Mpe3eHTalus,
YMEHUE BECTH IJUCKYCCHIO, OTCTaWBaTh CBOIO TOUKY 3PEHHUS U KOPPEKTHUPOBATH
NO3ULIMIO HA OCHOBE aHAJIN3a apI'yMEHTOB YYaCTHUKOB JIUCKYCCHH.

4. MeTanpeAMeTHbIl XapakTep CcoOAepKaHUS Y4eOHOro MaTepuaja:
peanu3anus CBA3€H ¢ mpeaMeTaMy He TOJIbKO €CTECTBEHHO-HAYYHOIO IIUKJIA, HO U
C UCTOPHUEMN, JINTEPATYPOU, MUPOBOU XYH0KECTBEHHOU KYJIBTYPOM.

5. ITIpakTMKO-OPHEHTHPOBAHHAS 3HAYMMOCTH OTOOpa Yy4eOHOro
COJepPIKAHUSA: CBS3b H3Yy4aeMOro Marepuajla ¢ KHU3HbIO, (opMHpOBaHUE
HKOJIOTUYECKON TPaMOTHOCTH MpH OOpallleHuH ¢ XUMHYECKHMMU BEIleCTBaMH,
MaTepuajiaMi M TMPOILIECCAMH, OTBEYAIOUMMHU TpeOOBAaHUAM TMPABUJI TEXHUKU
O6e3zomacHocTM Tpu  paboTe B XUMHUYECKOM KaOuHeTe (JIabopaTopun)

Y MOBCEIHEBHOM KU3HU.



6. l[OCTI/I)KeHI/Iﬂ NpEeAMETHbIX, METANIPCIMETHBIX H JIMYHOCTHBIX

pe3yJabTATOB TOCPEACTBOM CTPYKTYPUPOBAHUS 3a/laHUIl MO COOTBETCTBYIOIIUM

pyOpUKaM:

((HpOBCpI)Te CBOMH 3HAHUAY,

«IIpumennTe cBOU 3HaHUAY;

«Mcnonp3yiTe JOMOIHUTENbHYIO HHPOPMALIUIO»;

«BpIpaszure cBOE MHEHHEY.

OO01mas xapakTepucTUKa y4e0HOIr0 nmpeamera

[Ipennaraemasi paboyasi mporpaMmMa 1Mo XMMHUHU PacKpbIBAET BKIJIAJl y4eOHOIO

npeamMeTa B AO0CTUKCHHC ueneﬁ OCHOBHOTI'O O6IH€FO 06p&30BaHI/IH H OonpcaciricT

Ba)KHEHIITHE COACPIKATCIIbHBIC JIMHUU IIPCAMCTA:

«Bewecmso» — B3aMMOCBS3b COCTaBa, CTPOCHUS, CBOMCTB, IOIYYEHUS
Y IPUMEHEHUS BELIECTB U MAaTEPUAJIOB;

«Xumuueckas peakyusy» — 3aKOHOMEPHOCTH MPOTEKAHUS U YIIPABICHUS
IPOLIECCAMM MOJTYYEHUS U NTPEBPAILICHHS BEIIECTB,;

«Xumuyeckuti A3b1K» — ONEPUPOBAHUE CHCTEMOW BaXKHEHIIMX
XAMHUYECKUX TIOHATUH, BJAJECHUE XUMHUYECKOW HOMEHKIIATYpOH U
CUMBOJIMKOM (XMMUYECKUMH 3HAKaMH, (pOpMyJlaMU U ypaBHEHUSIMU );
«Xumus u dHcu3HbY — COOINIOICHNE TIPABUII XUMHYECKO 0e30macHOCTH
npu oOpalleHMH C BELIECTBaMH, MarepuajllaMd U XUMHYECKUMU

nponeccaMun B HOBCGI[HCBHOﬁ JKMU3HU U Ha ITPOU3BOJACTBEC.

Kypc opuenTupoBaH Ha OCBOCHHE OOYUYaIOIIMMHKCS OCHOB HEOPTaHUYECKOU

XUMHUHN W KpPAaTKOC 3HAKOMCTBO C HCKOTOPLIMHM IIOHATUAMH H 00BEKTaMH

OPraHUYECKON XUMUHU.

B conepxarenbHOM IMHUK «Bewecmeoy» pacKpbIBA€TCsl YYEHHE O CTPOCHUU

aToMa U BEUICCTBA, COCTAaBE U KJ'IaCCI/I(l)I/IKaLII/II/I XUMHUYCCKHUX BCIICCTB.
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B conmepkaTenbHOU JIMHUN «Xumuueckas peakyusy PacKpbIBACTCS YUYEHHUE O
XUMUYECKUX  Tpoleccax:  KilacCUpUKAmusd  XUMHUYECKUX  PEaKIud U
3aKOHOMEPHOCTHM HX MPOTEKaHWs; KAYECTBEHHAs W KOJIMYECTBEHHAS CTOPOHBI
XUMUYECKUX TPOLECCOB (pacy€Thl MO XMMHUYECKUM (opmyliaM U ypaBHEHHUSIM
XUMHYCCKHUX PEaKIIHH).

B conepxarenbHON JHMHUU «Xumuyeckuti sA3vik» (DOPMUPYIOTCS YMEHUS
yuyaluxcs Ha3blBaTh BEIIECTBA MO (opMyJaM U COCTaBIATH (HOPMYNBI MO HX
Ha3BaHMM, 3aMKCHIBATh YPABHEHUS PEAKIUNA U XapaKTepU30BaTh UX, PACKPHIBATH
uH(pOpMAaIUIO, KOTOPYIO HECET XUMHUUYECKasi CHMBOJIMKA, B TOM YHUCJI€ BhIpayKEHHAs
U B TabauuHOW (QopMe (mepuoanyeckas CHCTEMa XHUMHYECKUX DIIEMEHTOB
. Y. MenneneeBa, Tabiuiia pacTBOPUMOCTU BEIIECTB B BOJIE); HCIIOIbH30BAThH
CUCTEMY XUMHUYECKHUX MOHATUN JIJIST OMUCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEILIECTB, MATEPUAJIOB U IIPOILIECCOB).

B copepxxaTenbHON JUHUU «XuMusi U J#CU3HbL» PACKPBIBAIOTCS JIOTHYECKUE
CBSI3U MEXIYy CBOMCTBaMU, MPUMEHEHUEM, TOJIyYEHUEM BEILIECTB B JIAOOPATOPHBIX
YCIOBUSIX U Ha TMPOU3BOJACTBE; (opmupyercs KyiabTypa O€30MacHOTO U
HKOJIOTUYECKU TPAMOTHOTO OOpaIIeHHs C XUMUUYECKUMH 00BEKTAMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XUMHUUYECKOMY HKCIEPUMEHTY:
MPOBEICHUIO TMPAKTHUYECKUX pPaboT © 1abOpaTOPHBIX OMBITOB, (PUKCAUA U
aHaJIu3y MX Pe3yJIbTaTOB, COOJIOJIEHUIO HOPM U MpaBui Oe3omacHOil paboOTHl B
XUMHUYECKOM KaOUHeTe (J1abopaTopun).

Peanuzanmst mporpammbel  Kypca B mpoiiecce  OOy4eHHsS  MO3BOJIUT
00y4aromumMcsl TOHITh POJIb U 3HAYEHHUE XMUMHUU CPENId JAPYTHX HAyK O MPUPOJIE,
T. €. PaCKpbITh BKJaJ XUMUU B (OPMHUPOBAHUE 1IETIOCTHOW €CTECTBEHHO-HAYYHOU

KapTUHBI MUpA.
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MecTo npeamera B y4eOHOM IJIaHE
denepanbHbIN rOCyJapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHJAPT
IIpEAyCMaTPUBAET U3y4YEHUE Kypca XHMHH B OCHOBHOW IIKOJIE KaK COCTaBHOU

qacTu HpCI[MGTHOﬁ obOmacTu ((ECTGCTBGHHO-HayLIHBIC MpCaAMCTBI.

Kypc paccuntan Ha o0s3aTenpHOe H3Y4YeHHME mpeamera B o0bEme 140
yueOHBIX dYacoB mo 2 dyaca B Heaemo B 8—9 kmaccax. Kpome »storo,
IpeyCMaTpUBAETCS U3YUEHHE XUMUHU C 7 Kiacca B 00bEMe 35 yueOHBIX YacoB IO
1 yacy B Henento.

[Ipensiaraemelii Kypc XOTsI 1 HOCUT OOILIEKYJIbTYPHBIN XapaKTep U HE CTABUT
3ajauy NpoPeCcCUOHANBHON MOArOTOBKM O0YYarOUINXCs, TEM HE MEHEE MO3BOJIET

UM OIPEACIUTHCA ¢ BBIOOPOM mpoduiisi 00ydeHUs B CTaplliel MIKOJIE.

JInuHOCTHBIE, MeTaNpeIMeTHbIE U MPeIMETHbIE Pe3yJIbTAThI

OCBOEHHSI Kypca XUMHH
[To 3aBepieHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus

BBIITYCKHUKH OCHOBHOM MIKOJIbI JOJDKHBI OBJIAZICTh CICAYIOIMMMHU PE3YyJIbTaTaMU.

1. JIuyHOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBOeW STHHYECKON NPUHAUIC)KHOCTH, 3HAHHE WUCTOPUU XHMHUU U
BKJIaJla POCCHMCKON XUMHUYECKON HAYKH B MUPOBYIO XUMUIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XUMHHU; TOTOBHOCTH
Y CIIOCOOHOCTH y4alIuxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BAHMIO Ha OCHOBE
U3YYEHHBIX (DaKTOB, 3aKOHOB M TEOPUH XHMHH; OCO3HAHHOTO BBIOOpA
¥ TIOCTPOCHHUE MHANBUAYATHLHON 00pa30BaTeIbHON TPACKTOPHH,
3) @opmuposanue  UEIOCTHOW  €CTECTBEHHO-HAYYHOH  KapTUHBI  MHpa,
HEOTHEMJIEMON YACTHIO KOTOPOU SIBJISIETCSI XUMAYECKAsl KAPTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH

u O6HICCTBCHHOﬁ IMPAaKTHUKH, B TOM YHCJIC U XUMHUYCCKHUM;
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5) oceoenue conmanbHBIX HOPM, MPABUII MOBEACHUS, poJiel U (HOPM COLUATBHOM
KU3HA B COIMYyME, MPUPOJAE MU YACTHOM KU3HM HA OCHOBE 3KOJOTHYECKOU
KYJBTYpHI B 0€3011acHOT0 00palleHus ¢ BEMeCTBAMU U MaTepUalaMH;

6) @opmuposanue KOMMYHMKATHBHOW KOMIIETCHTHOCTH B OOIICHHH CO
CBEPCTHMKaMH U B3pOCIbIMM B IIpolecce o0pa30oBaTeIbHON, OOMIECTBEHHO
MOJIE3HOH,  y4eOHO-HCCIIEIOBAaTEIbCKOW, TBOPUYECKOM ¥ JPYrUX  BHJIOB

ACATCIBbHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpeaMeTHbIe pe3yJibTaThl:
1) onpedenenue neneit coOCTBEHHOTO 00yUYEHHSI, TOCTAHOBKA U (POPMYITHPOBAHUE
JUIs ce0s1 HOBBIX 3aj1ay;
2) naanuposaHue TMyTEW TOCTIDKCHHS JKEIAEMOTO pe3yibTaTta OOy4YCHUS XHMHUH
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBHOIO XapaKkTepa;
3) coommnecenue CBOMX JCWCTBHHA C IUIAHUPYEMBIMH  PE3yJIbTaTaMu,
ocywecmenenue KOHTPOJS CBOEH JAESATEIBHOCTH B IIPOLECCE JTOCTHXKEHUS
pe3yinbTata, onpedeieHue COoCcOO0B NEHCTBUI MpU BHIIOJHEHUH J1TAOOPATOPHBIX
U IIPAKTUYECKUX pabOT B COOTBETCTBUU C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH;
4) onpedenenue NCTOYHUKOB XUMHUUECKON MH(OPMALIUH, TIOTyUYeHHE U aHaIH3 €,
co3/1aHre HH(POPMALTMOHHOTO POAYKTA U €0 MPEe3eHTaIus;
5) ucnonvsosanue OCHOBHBIX MHTEIUICKTYaJIbHBIX ONEpalMii: aHATW3a U CHHTE3a,
CPaBHEHHS U CHCTEMaTH3allud, OOOOINEHMS W KOHKPETU3ALWHU, 6bliGIeHUe
IIPUYUHHO-CIIEICTBEHHBIX CBSA3€HM WM nocmpoenue JOTUYECKOTO PacCyKICHUS
Y YMO3aKJII0ueHus: (MHAYKTUBHOTO, AENYKTUBHOTO M MO aHAJOTMU) Ha MaTepualie
€CTECTBEHHO-HAYYHOTI'O COJIEP KAHMS;
6) ymeHue co3naBaTh, IPUMEHSATh U IPEOOPa30BHIBATH 3HAKU U CUMBOJIBI, MOJICIH
U CXEMBI JUIsl pelieHusl yueOHbIX U TO3HABATENIbHbIX 3a/a4;
7) popmuposanue M pazeumue SKOJOTUIECKOTO MBIIUICHHS, YMEHAE TPUMEHSIThH
€ro B  IIO3HAaBAaTEJIbHOW, KOMMYHUKATHBHOM,  COLMAJIbHOM  IPAKTHUKE

U ipo(heccoHaIbHON OpUEHTAINY;
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8) cenepuposanue wune W ONpeNCICHHE CPEACTB, HCOOXOAMMBIX I HX

peanu3aIuy.

3. [IpenmMeTHbIE pe3yabTaThl:
1) ymenue 0603HAYaTh XMMHYCSCKUE SJICMCHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh
Ha OCHOBE II0JIOXKEHUA B nepuoanueckou cucreme . . Menneneena;
2) ¢opmyruposanue WIyYdEHHBIX TOHATHI: BEMIECTBO, XUMHUYCCKUI JJICMCHT,
aToM, MOJIEKYyJia, HOH, KATUOH, aHUOH, ITPOCTOE U CJII0KHOE BEIIECTBO, XMMUYECKAas
peaxiusi, BUJbl XUMUYECKUX PEAKIIUN U T. 11.;
3) onpeoderenue MO (opMylnaM coCTaBa HEOPTaHWYCCKUX W OPTraHHYCCKHX
BEIICCTB, BAJEHTHOCTH aTOMOB XWMHYECKHX OJJIEMEHTOB WM CTENEHU HX
OKUCJICHUS,
4) nonumanue WHPOPMAIUU, KOTOPYIO HECYT XHMHYCCKUE 3HAKH, (HOPMYIIBI
Y YpaBHEHUS;
5) ymenue xnaccugpuyuposams MPOCThIC (METAUIbI, HEMETAJUIbI, OJaropoaHbIe
raspl) U CJIOXKHBbIC (OMHApHBIC COCIWHCHHS, B TOM YHCIIC U OKCHJIBI, a TaKKe
TUAPOKCUIBI — KHUCJIOTHI, OCHOBaHHUSA, aM(OTEpHbIC THAPOKCHABI — U COJIH)
BEIIIECTBA,;
6) Gopmyruposanue TEPHOAMUYECKOIO 3aKOHA, O0ObBACHEHUe  CTPYKTYPbI
1 “H(pOpMaIHU, KOTOPYIO HECET MEPUOIUUECKass CUCTEMAa XUMUYECKUX IJIEMEHTOB
. . MenneneeBa, packpbvlmue 3Ha4CHUS TIEPUOIMYECKOTO 3aKOHA;
7) ymenue xapaxmepuzoéams CTPOCHHE BEIIECTBA — BHIbI XMMHUYECKHX CBS3€Ei
Y TUIIBl KPUCTATMYECKUX PEIIETOK;
8) onucanue CTpOEHHS aTOMOB XHMHYCCKHX DJIEMEHTOB C IOPSIKOBBIMU
Homepamu 1—20 u 26, omobpasicerue Ux ¢ TOMOIIBIO CXEM;
9) cocmaenenue GopmMya OKCHIOB XUMHUECKHX 3JICMCHTOB M COOTBETCTBYIOIIUX

UM THAPOKCHUIOB,
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10)  wanucamue  CTPYKTYpHBIX  (GOPMYJ  MOJCKYJISIPHBIX  COCIUHCHHIA
¥ GOPMYJIbHBIX C€AWHHI] HWOHHBIX COCJAMHCHHWH II0 BaJICHTHOCTH, CTEIICHU
OKHCIICHUS WX 3apsiAy HOHOB;

11) ymenue ¢hopmynuposames OCHOBHBIC 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYJSIPHOTO CTPOCHHMsI, COXPAHEHHUS MAacChl BEIIECTB, 3aKOH
ABorazapo;

12) ymenue ¢hopmynuposames OCHOBHBIE TIOJOXKEHUS ATOMHO-MOJIEKYISIPHOTO
YUCHHS M TEOPHUH JIEKTPOJIUTUYECKON JUCCOIMAIIHH;

13) onpeodenenue NpU3HAKOB, YCIOBUN NMPOTCKAHUS W MPEKPAIICHUS XUMUYCCKUX
pEaKINii;

14)  cocmaenenue  MONCKYJISAPHBIX  YPaBHCHHH  XUMHUYCCKHX  PEAKIIWH,
MOJITBEPKIAIONINX ~ OOIMME  XMUMHYECKHE CBOWCTBA OCHOBHBIX  KJIacCOB
HEOPTaHWYCCKUX BEIICCTB M OTPAKAIOIIUX CBI3U MEXKIY KJIaCCaMH COSTUHEHUH;
15) cocmaeénenue ypaBHEHUN PeaKIUi ¢ y4aCTHEM JICKTPOJIMTOB TaKXKe B HOHHOM
dbopwme;

16) onpedenenue MO XUMHYCCKHMM YpPaBHEHUSM TNPUHAJICKHOCTH pPEAKIIUH
K OTIPEICIIEHHOMY THUITY WJIH BHIY;

17) cocmasnenue ypaBHEHUH OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX —PEaKIU
C TIOMOIILI0 METO/a DJIEKTPOHHOTO OajaHca;

18) nmpumenenue  TOHATUH  «OKHCJICHHE» W  «BOCCTAHOBJICHHE» IS
XapaKTePUCTHUKU XUMHUYCCKUX CBOWCTB BEIIICCTB;

19) ompeodenenue ¢ TOMOIIBIO KAYECTBCHHBIX PEAKIUH XJIOPHUI-, CYibdar-
U KapOOHAT-aHNOHOB U KATHOHA aMMOHMSI B pacCTBOPE;

20) ob6vscHenue BIUASHUSA pa3IMYHBIX (HAKTOPOB HA CKOPOCTh XHUMHUYCECKUX
peaKIuu;

21) ymenue xapaxmepuzosamv  TIOJNOXKCHHE METALUIOB W  HEMETAJIOB
B IICPUOJAMYCSCKON CHCTEME DJJICMCHTOB, CTPOCHHE HMX aTOMOB W KPHCTAJLIOB,

oO1ue pu3nuecKrue U XUMUUECKHNE CBOMCTBRA;
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22) 00vscHeHue MHOTO00pasus MPOCTBIX BEIIECTB SBICHUEM aJJIOTPOIUHU
C YKa3aHueM €€ IPUYMH;

23) ycmawnoenenue  PazNIUUMA  THAPO-, THUPO- U DJICKTPOMETAUTYpPIHU
U UWIIIOCMPUPOsanue STUX PANMAYUN TPUMEpaMU MPOMBIIIICHHBIX CIIOCO00B
MOJTyYEHHUSI METAIJIOB,

24) ymenue oasams o0y xapaktepuctuky saemento |, I, VIIA rpynm, a
TaKk)Ke BOAOPOJA, KUCIOpoJa, a3oTa, cepbl, (ocdopa, yriepoaa, KpeMHUS U
0o0Opa30BaHHBIX MMM TPOCTHIX BEIIECTB M BAXXHEUIINX COCTUHEHUH (CTpoeHUE,
HaXOXJICHUE B MPUPOJAE, MONy4YCHHE, (PHU3UYECKHe W XHUMHUYECKHE CBOWCTBA,
PUMEHEHUE);

25) ymenue onucvisames KOPPO3UIO0 METAIIIOB M CITOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzso0ums XUMHUYECKHE Pacu€Thl C HCIOJIb30BAHUEM IOHSATHHA
«MaccoBas JIOJII BEIIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» 0 (popMyJiaM U ypaBHEHUSIM PEaKInii;

27) onucanue CBOWCTB M TPAKTHYECKOTO 3HAYCHHUS H3YYCHHBIX OPraHUYCCKHX
BEIIIECTB;

28) evinonnenue 00O3HAYCHHBIX B MPOTPAMME DKCIHCPUMEHTOB, PACNO3HABAHUE
HEOPTaHWYECKUX BEIIECTB MO COOTBETCTBYIONTUM MTPU3HAKAM;

29) cobmiodenue TnpaBun Oe30macHOM pabOTBI B XHMHYECKOM KaOWHETE

(JtabopaTopun).
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Conepxanue Kypca XuMHUH

8 KIIACC

HauajibHble IOHATHS U 3aKOHbI XUMHH
Tena u BemectBa. CBOWCTBa BEIIECTB. DTAJIOHHBIE (PU3WYECKHUE CBOMCTBA
BellecTB. Marepualibl 1 MatepuanoBe/ieHne. Poiab XUMHUM B KU3HU COBPEMEHHOTO
obmiectBa. OTHOIICHHE 00IIECTBA K XUMHH: XeMODHUIUs U XeMo(hoOousl.

Meroabl uzydyenus: xumuu. Habmonenue. DxcniepumeHT MonenupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIC.

l'azel. XKuakoctu. TBEpabie BemiecTBa. B3auMHBIE NEPEXOabl MEKIY
arperaTHbIMM COCTOSTHUSIMU BEIIIECTBA: BO3rOHKA (CyOIMMaIus) u aecyOoauMarius,
KOH/JICHCAIIUs U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIaBJICHUE.

®usnueckue sBieHUA. YHUCThIE BemeCTBA W CcMecH. ['OMOreHHble U
reteporeHHble cmecu. Cmecu razoo0pasHble, xkugakue U TBEpABIE. CrocoObl
paszeneHusi CMeceil: MeperoHKa, Wi AUCTUUISAIUS, OTCTauBanue, GUiIbTPOBaHHUE,
KpUCTAUIM3AllMsg WM BbIIapuBaHue. Xpomarorpadusa. IlpuMenenue >Tux
crioco0o0B B JIaOOPaTOPHOM MPAKTUKE, HA IPOU3BOJACTBE U B OBITY.

XUMUYECKHE BJIEMEHTbl. ATOMBI U MOJIEKYIbl. IIpocThie W CIOXKHBIE
BeIlleCTBA. AJUIOTPONUS Ha mpuMepe Kuciopoja. OCHOBHBIE MOJOKEHUS aTOMHO-
MOJEKYJIsIpHOTO yueHusi. HMoHbl. BemjectBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO
CTPOCHHS.

3Haku (CUMBOJIbI) XUMHUYECKHUX 3JieMeHTOB. MHdopMaius, KoTopyro HecyT
3HAKU XMMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTMSl HA3BAHUM HEKOTOPBIX XUMHYECKHX
anemMeHToB. [leprnoanueckas Tabnuia xumuueckux sinemenToB J[. 1. Menaeneena:
KOPOTKOIIEPUOAHBI M JUIMHHONEPUOAHBIA BapuaHThl. llepronsl w rpymnmsl.
['maBHast 1 moOo4Hast moArpynmel, Wik A- u b-rpynmel. OTHOCHUTEIBHAS aTOMHAs
Macca.

Xumuueckue ¢opmynsl. HMuaexkcbt 1 kodhdummerTsl. OTHOCUTEIbHAS
MOJIEKYJIsipHAss Macca. MaccoBasi J0Jii XMMHUUYECKOTO AJIEMEHTa B COCIMHEHUHU.

Nudopmanusi, KOTOpYO HECYT XUMUYECKHE POPMYIIBI.
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BanentHocts.  CTpykTypHble  (OpMysbl.  XHMHUYECKHE  DJIEMEHTHI
C MOCTOSIHHOM M NEPEMEHHOM BaJEHTHOCTHIO. BbhIBOA (opMynbl cOeAMHEHUS MO
BaJEHTHOCTH. OmpeeseHne BaJICHTHOCTH XMMHUYECKOrO 3JIeMEHTa 1o (opMyiie
BemecTsa. CoCTaBlIeHNE HA3BaHUM COCIMHEHMM, COCTOSAIIMX U3 IBYX XUMUYECKUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELECTB.

XuMuueckue peakuuu. PeareHTel M mpoAykThl peakuuu. lIpusHaku
XMMHAYECKUX PEaKIUi. YCIOBHs HUX IPOTEKAHWS W NpeKpameHusd. Peaxknuum
ropeHus. DK30TEPMUUECKUE U FHTOTEPMUUECKUE PEAKIIUU.

3aKOH COXpaHEHHUs1 MacChl BEWECTB. XUMHUUYECKUE ypaBHEHUA. COCTaBIICHHE
XUMUYECKUX ypaBHeHHI. NHpopMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudpukanus XMMHUUECKHX PEaKIHil 10 COCTaBy U YMCIY PEareHTOB U
IPOAYKTOB. THUIBI XMMHYECKUX peakuuid. Peakiuum coequHeHus, pas3iiokKeHus,
3aMeleHust 1 oomeHa. Katanuzaropsl U KaTaaus.

JlemoHcTpanuu

e Komtekuusa MaTepuaioB U U3AEIUN U3 HUX.

e Mopaenu, UCNoJIb3yeMble Ha ypoKax (U3HKH, OMOJOTUU U Teorpaduiu.

e OOBEMHBIE U HIAPOCTEPKHEBBIE MOJIETN HEKOTOPHIX XUMUUYECKUX BEILIECTB.
e Mopaeny KpUCTaJUIMYECKUX PEIIETOK.

e (Cobupanue npubopa Jisl MOITY4YEHUS ra3a U MpoBepKa ero repMeTUYHOCTH.
e Bo3sronka cyxoro jipaa, Hoja Wid HaTaavHa.

e ArperatHble COCTOSIHUS BOJBI.

e PasnmeneHne AByX  HECMEIIMBAIOIIMXCS  KUAKOCTEM € IOMOILBIO

JIEIIUTENIbHON BOPOHKHU.

e JlucTmiiATOp U ero padora.

e VYcraHoBKa 151 GUIBTPOBaHUS U €€ padoTa.

e VYcraHoBKa JJIs BbIapuBaHUs U €€ padora.

o Komnekius ObITOBBIX PUOOPOB 11 PHIIBTPOBAHUS BO3IyXA.

e PazneneHue Kpacsiero BemiecTBa ¢uoMacTepa C IMOMOUIbIO MeToja

OyMaxkHO# XpomaTorpaduu.
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e Moenu aJuIOTPOIHBIX MOIU(MUKAIIMHN YIiiepoaa U CEephl.

e [lomyuenue o30Ha.

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

e KopOoTKOmepuoaHBIM W JUIMHHOIIEPUOAHBIA BAapHAaHTBl IEPUOAUYECKOU
cucremsl /1. . Menpeneena.

e KoHCTpyHnpoBaHHE MAPOCTEPKHEBBIX MOAEIEN MOJIEKYII.

e Amnmnapat Kumma.

e PaznoxeHue Ouxpomara aMMOHHUS.

e [opeHue cepbl U MATHUEBOM JIEHTHI.

e Iloptpetrst M. B. JlIomonocosa u A. JI. JlaByasse.

e  OnbITHl, WUIFOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BEILIECTB.

e ['openue docdopa, pacTBOpeHHE NPOAYKTA TOPEHHS B BOAE U HCCIIEJOBAHUE
ITOJIyYEHHOT'O pacTBOPA JIAKMYCOM.

e B3anMoAenCTBUE CONSHOU KUCIIOTHI C IUHKOM.

o [lomyuyenue runpokcuaa meau(ll) u ero paznoskeHue npu HarpeBaHUH.

JlabopaTopHbIe ONBITHI

® O3HaKOMIJIEHHE C KOJUIEKI[MEH 1a00paTOpHOM MOCYIbI.
® [IpoBepka repMeTHYHOCTH NPUOOpa AJis MOJTyUYEHHUS Ta30B.
® O3HaKOMJIEHHE C MUHepaiaMu, 00pa3yroIMMH IPaHUT.

® [IpuroToBieHUE TETEPOTCHHOW CMECH MOPOIIKOB CEPhl C KEJIE30M U HX
pa3zelieHue.

® B3aumoJelicTBUE PACTBOPOB XJIOPHUAOB U HOAUIOB KAl C PacTBOPOM
HUTpaTa cepedpa.

® [lonyuenne rtuapokcuaa wmeau(ll) u ero B3auMojaelcTBUE C CEpHOU

KUCJIOTOU.
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¢ B3anmonencTBre pacTBOpa COAbI C KUCIOTOM.

® [IpoBepka 3aK0OHA COXPAHEHUSI MACChI BEUIECTB HA IPUMEPE B3aUMOIECHCTBUS
1IEI0YU C KUCIOTOM.

¢ [IpoBepka 3aK0OHA COXPAHEHUS MACCHI BELIECTB HA IPUMEPE B3aUMOJECHCTBUS
miénoun ¢ comnto xeneza(lll).

® PaznoxeHue mnepokcuja BoJopojaa ¢ momolplo okcuaa mapranma (IV). 11.

3amelnieHue Keae30M Meu B MEAHOM KYIIOpOcCe.
IIpakTnueckune padoThI
1. ITpaBuna TeXHUKH O€30MACHOCTU W HEKOTOPHIE BUJbI pa0OT B XUMUYECKOU
nabopaTopun (KaOMHETE XUMHUH).
2. HabGmronenue 3a ropsiei cBeuom.

3. AHanu3 mouBHI (aHaJoT paboThl «OYHCTKA TOBAPECHHON COINY).

Ba:xueiimue npeacrtaBuTe/in Heopranmieckux BemecTs. KoinvecrBeHHbie
OTHOIIICHUS B XUMHUM

CocraB Bo3nyxa. [lonstue 06 00BEMHOM J10J1€ () KOMIIOHEHTA MPUPOTHOM
ra3oBoi cMecu — Bo3ayxa. Pacuér o0bEéMa KOMIIOHEHTA ra30BOM CMECH TI0 €T0
00BEMHOM J1071€ 1 HAOOOPOT.

Kucnopoa. O3omn. [lonyuenue kucnopoaa. Cobupanue U pacrio3HaBaHUE
KUCJIOpOJia. XMMUYECKHE CBOMCTBA KUCJIOPO/IA: B3aUMOJICCTBUE C METAJJIAMH,
HEMETaJUIaMH U CJIOXKHBIMU BelecTBaMHu. [Ipumenenue kucnopoaa. Kpyrosopor
KHUCJIOpOJa B IPUPO/IE.

Oxcunpl. OOpazoBaHue Ha3BaHUM OKCUIIOB 110 uX opmynam. CocTaBieHue
dhopMyI1 OKCHIOB MO UX Ha3BaHUAM. [IpecTaBUTENM OKCUIOB: BOJA U YTIECKUCIIBINA
ra3, Heraui€éHasi U3BeCTh.

Bonopon B npupoae. ®uznyeckre U XMMUYECKHE CBOKWCTBA BOJAOPOJIA, €0

IMOJY4YCHHUEC 1 IIPUMCHCHUC.
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Kucnorel, ux cocraB m wux inaccupukanus. Wuaukatopel. Tabiuna
pactBopuMocTu. CepHas U COJIIHAsI KUCIIOThI, MX CBOMCTBA U IPUMEHEHUE.

Comn, wux cocraB M Ha3BaHusA. PacTBOpUMOCTH COJIed B  BOJE.
[TpencraBuTenu coneii: XJ0opua HaTpUsl, KapOoHaAT HaTpus, pocdar KaapLusl.

ITocrosinnas Asoraznpo. KommuectBo BemecrBa. Monbs. MomsipHas Mmacca.
KpatHble e1MHHLBI N3MEPEHHSI KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHIJIOMOJIb,
MUJUTUMOJISIPHAs M KAUJIOMOJISIPHAsi MacChl BEIIECTBA.

Pacuétel ¢ nCcronb30BaHUEM MOHATUN «KOJIMYECTBO BEHIECTBA», «MOJISIPHAS
Maccay», «IOCTOsIHHAsE ABOTaIpo».

3akoH  ABoragpo. MonsgpHslidi  00b€M  ra3000pa3HBIX  BEIECTB.
OTHOCHTEINBHAS IUNIOTHOCTH ra3a Mo APyroMy rasy.

KpatHble eIuMHUIBI H3MEPEHUS — MWUIMMOJIIPHBIA W KHIJIOMOJIIPHBIN
00bEeMBI ra3000pa3HbBIX BEIIECTB.

PacuéTel ¢ UCNOJIb30BaHUEM NOHSITHI «KOJIMYECTBO BEIIECTBA», «MOJISPHAs
Macca», «<MOJISIPHBIA 00BEM ra3oBy», «4UCIO ABOTaapo».

I'mapocepa. Kpyrosopor Bonbl B mpupoje. PU3nyYecKue U XUMUYECKUE
CBOMCTBA BOJBI: B3aUMOJCHCTBUE C OKCUIAMH.

OcHoBanus, ux cocraB. PactBopuMocTh OCHOBaHMU B Boje. V3MeHeHume
OKpacKh MHIMKATOPOB B IMIEJNIOYHOM cpexae. IlpencraBurenu mienoyen:
TUAPOKCUIBI HATPUS, Kalusl U KaJbLus.

PactBoputens u pactBopéHHOE BemecTBO. PactBophl. PactBOopeHue.
I'mgpatel.  MaccoBast 10Jyisi pacTBOPEHHOTO BemlecTBa. Pacyé€rel, CBsA3aHHBIC
C UCITOJIb30BAHUEM ITOHATHS «MACCOBas J10Js1 PACTBOPEHHOTO BELIECTBAY.

JdemoHcTpanumn

e OrmpeneseHne coaep)aHus KHUCIOPOJa B BO3IyXE.
e [lomydyeHue KHCIOpPOIa Pa3JIOKEHUEM IEpPMAHraHaTa Kajaus U MEPOKCUIA

BOJOPO/JIA.

e (CobupaHue METOZOM BBITECHEHHUS BO3yXa U BOJIBI.

e PacrniozHaBaHue KACI0pO/IA.
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e ['openue maruus, xxenesa, yris, cepbl U pochopa B KUCIOPOIE.

e Kotekuusa oKCUaOB.

o [lomydyenue, coOupaHue M pacrio3HaBaHUE BOIOPOA.

e [openue Bogopona.

e BizaumoaeiictBue Bogopoaa ¢ okcugom meau(ll).

e Kotekuus MUHEPaAIbHBIX KUCIOT.

e [lpaBusno paz0aBiieHUs CEPOM KUCIOTHI.

e Komnekuus coei.

e TalOimira pacTBOPUMOCTH KHCJIOT, OCHOBAaHHI U COJIEH B BOJIC.

e HexkoTropsie MeTaIbl, HEMETAJIBI U COCITMHEHUS C KOJIMYECTBOM BEIIECTBA,
paBHbIM 1 MOJIB.

e Mopaenb MOJISIPHOTO 00bEMA ra3000pa3HbIX BEIIECTB.

e Komnekuus OCHOBaHHM.

JlaGopaTopHbIe ONBITHI

¢ [TomyTHEHHE U3BECTKOBOU BOABI IPU MPOMYCKAHWH YIJIEKUCIIOTO rasa.
¢ [lonydyenue BOIOPOIa B3aUMOJACHCTBUEM IIUHKA C COJITHOM KUCIIOTOM.
¢ Pacnno3HaBaHH€ KUCIIOT C MOMOIIBIO UHIUKATOPOB.

¢ M3MeHEeHNne OKpacKy UHAUKATOPOB B IECTOYHOM Cpee.

® (O3HakOMJICHHE C MOpenaparaMyd JOMAIIHEW WM IIKOJbHOW AaNTeyKu:

pacTBOpaMu MEPOKCHUIA BOAOPO/IA, CHUPTOBOM HACTOMKHU MO, AMMHUAKA.
IIpakTueckne padoThI
4. ITonyuyenue, coOMpaHue U pacro3HaBaHUE KUCIOPOa.
5. [lonyuenue, cobupanue 1 pacro3HaBaHUuE BOJOPO/IA.
6. IlpurotoBneHue pacTBopa C 3aJlaHHOW MAacCOBOW J0Jied pacTBOPEHHOTO

BEIECTBA.

OCHOBHbIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUI
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O6o0menne cBefaeHuid 00 OKcHMIax, WX KiaccUUKAIMK, Ha3BaHUAX U
cBoiicTBax. CriocoObI MOTyYEHUS! OKCHIOB

OcHoBaHus, ux Kiaccuukanus, Ha3BaHUs U CBoiicTBa. B3aumonelictBue ¢
KHUCJIOTaMHU, KHUCJIOTHBIMM OKCHJIAaMHU M COJSIMHU. Pa3noxeHue HepacTBOPUMBIX
ocHOBaHMI. CIOCOOBI MOTYYEHUST OCHOBAHUM.

Kucnotsl, nx knaccupukanus u HazBaHus. OOLIuMEe XMMUYECKHE CBOMCTBA
KHCIIOT. B3auMopeicTBME KHUCIOT € METaUIaMU. OJIEKTPOXUMUYECKUNA PsiT
HalpsDKEHUM  METAJUIOB. B3aMMOAEHCTBHE KHUCIOT C OKCHAAMH METAJUIOB.
B3aumopneiicTBue KHCIOT C OCHOBaHMSIMM — pEaklMs HEUTpaJu3aluu.
B3aumopeiictBue  kucioT ¢ coisiMH. [lodyueHue — OECKHUCIOPOAHBIX U
KHCIJIOPOACOAEPKAIINUX KHUCIIOT.

Comn, ux kinaccupukauus | CBoilcTBa. BzaumopeiictBue comeil c
MeTaJlJIlaMUi, OCOOCHHOCTH ATUX peakiuii. BzanmoneiicTBre coselt ¢ coysimu.

['eHeTnyecKkue psAabl MeTala M HEMeTallla. ['eHeTudyeckas CBSI3b MEXKIY
KJIACCaMU HEOPraHUYECKHUX BEILECTB.

JlaGopaTopHbIe ONBITHI

® B3anMoieicTBHE OKCHIA KAJIBIIUS C BOJIOM.

¢ [loMmyTHEHHE N3BECTKOBOM BO/IBI.

® Peakuust HEUTpIM3aAIUM.

® [Tonyuenue runpokcuaa meau(ll) u ero B3auMoielicTBUE C KUCIOTOM.
® Paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu.

® B3aumoieMcTBHUE KMCIOT C METaIJIaMHU.

® B3anmoeMcTBHUE KUCIOT C COJISIMU.

® O3HaKOMIJIEHHE C KOJUIEKIIMEN COJIEH.

® B3aumoneiictBue cynbbara meau(ll) c xeneszom.
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® B3zauMoaeiicTBHE COJIEH C COJISIMHU.

® ['eHeTHUECKas CBS3b MCKIOY KiIaCCaMM HCOPraHWYCCKUX BCIICCTB Ha IIPHUMCPC

COECIVMHCHUN MEIH.
IIpakTHyeckune padoThl
/. PemieHnne -SKCHEepUMEHTANBbHBIX 3a7ad 10 TeMe «OCHOBHBIE KIIACCHI

HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanyeckuii 3aK0H U MEPUOAMYECKAS CHCTEMA XMMHYECKHX IJIEMEHTOB
. U. MenneneeBa. CTtpoeHue aToma
EcrecTBeHHBIE  ceMEHWCTBA  XUMHUYECKHX  JJIEMEHTOB:  IIEJIIOYHBIE W
HIEJIOYHO3EMENBHBIE METAJUIbl, TaJOreHbl, HHEPTHbIE (OJaropoAHbIE) Tras3bl.
AmMdoTtepHOCTh. AMBOTEpHBIE OKCUBI U THAPOKCHIBI. KoMIIEKCHBIE COH.

Otkpeitue JI. 1. MenaeneeBpM MEPUOANYECKOTO 3aKOHA M CO3/IAHUE UM
MIEPUOIUYECKON CUCTEMbI XUMUYECKUX DJIEMEHTOB.

AToMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHHSI O CTPOCHHHM aTOMOB. JlOKa3aTelbCTBa CIIOKHOCTH CTPOECHUS aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mosens CTpOSHUS aToMa.

CocTaB aTOMHBIX SIA€P: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAsT aTOMHAs
Macca. B3auMocCBsI3b MOHATHN «POTOH», «HEUTPOH», «OTHOCUTENIbHAS aTOMHAas
maccay.

Mukpomup. OnekTpoHbl. CTpoeHHe DJIIEKTPOHHBIX YPOBHEM aTOMOB
xuMudeckux 351eMeHToB 1—20. [TonsiTue o 3aBepIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. PuU3MYECKU CMBICI CUMBOJMKMU llepuoanueckor CHCTEMBI.
CoBpemeHHass (QopMyIUpPOBKA MEPUOJAUYECKOrO 3aKoHA. VI3MEHEHUsi CBOWMCTB
JIEMEHTOB B TMEPUOJAX W TPYINNax Kak (QYHKIUS CTPOSHUS JIICKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepuCTUKa JJIEMEHTAa-METAJIa W JJEMEHTAa-HEMETaula 10  HX
MOJIOKEHUID B IEPUOJIMYECKOM CUCTEME XUMHYECKuX oanemMeHToB [J[. U.

Menpeieena.
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JdeMoHCcTpauu

Pazmanbie popMbl TaOIUIT TEPUOTNIECKON CUCTEMBI.

MopnenupoBanue mocTpoeHus nepuoandeckou cucremsl . . Menneneesa.
e Mojaenu aToMOB XMMHUYECKHX 3JIEMEHTOB.
e Mojenu aToMOB 3J1€MEHTOB 1—3-T0 EpUOIOB.

JlaGopaTopHbIe ONbITHI

® [Tonyuenune ampOTEPHOTro TUAPOKCHU]IA U UCCIIEIOBAHUE €0 CBOMCTB.

Xumnyeckasi CBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEaAKIIUH
HNonnast xumuyeckas cBsA3b. MOHBI, 00Opa3oBaHHbIE aTOMaMH METaUIOB H
HemeTaJsioB. Cxembl 00pa3oBaHUSI MOHHOWM CBSI3M Il OMHApHBIX COEIUHEHUH.
HoHHbIE KpUCTAUIMUECKUE PEHIETKH W (PU3NYECKHE CBOMCTBA BEUIECTB C 3TUM
TUIIOM pel€TokK. [TonsTue o popmysbHON eAMHUIE BELIECTBA.

KoBanentHas xumuueckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE (POPMYJIBL.
[Tonsitue o BasieHTHOCTU. KOBasieHTHas HenosisipHas cBsA3b. CxeMbl 00pa30BaHMS
KOBAJEHTHON CBSI3U Il OMHApHBIX COeOUHEHHH. MoJekynspHble M aTOMHbIE
KPUCTAUINYECKUE PEMIETKN U CBOMCTBA BEIIECTB C ’TUM THUIIOM PELIETOK.

DIIEKTPOOTPULATENBHOCTh. PsAn amekTpoorpuuarensHocTi. KoBasieHTHas
noJisipHast XuMuyeckas cBsi3b. Jumonb. Cxembl 00pa3oBaHUS KOBaJEHTHOM
NOJIIPHOM CBSI3M Il OMHApHBIX COeAMHEHW. MoJeKkylspHble W aTOMHBIE
KPUCTAUINYECKUE PELIETKN U CBOWCTBA BEIIECTB C ITUM THUIIOM PELIETOK.

Meramumueckass XMMHYECKasi CBSI3b M METAJUINYECKAs] KPUCTAIUINYECKAs
pemérka. CBOWCTBa BEIIECTB C 3TUM THUNOM pemeTok. EnuHas npupona
XUMHUYECKUX CBA3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHW OKHUCIEHUS W BAJEHTHOCTH.
[IpaBuna pacuéra cTeneHel OKUCIeHHs Mo (popMysiaM XUMUYECKUX COCTMHEHUN.

OKHCIINTENPHO-BOCCTAHOBUTENIbHBIE  peakuuu. OnpeneseHne CTeneHen
OKHUCJIEHHS ISl 3JIEMEHTOB, OOpa3yloIIMX BEUIECTBA pa3HbIX KiaccoB. Peakiuun

MOHHOT0 OOMEHa M OKHCIIHMTEIbHO-BOCCTAHOBUTEIBLHBIE PCAKIINM. OxuciauTenp U



24

BOCCTAHOBHUTECIIb, OKHCIICHUC MW BOCCTAaHOBJICHHC. CocraBneHue ypaBHeHI/II\/'I
OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ MCTOJZIOM JJICKTPOHHOT'O Oajanca.

JdeMoHCcTpaMu

BI/IILCO(bpaFMeHTI)I )41 CJI&fII[BI «MoHHas XuMHYECKas CBA3bY.

Koutekuus BemecTs ¢ MOHHOM XUMHYECKOU CBA3BIO.

e Mopaenu NOHHBIX KPUCTAIUIMYECKUX PEMIETOK.

e BuneodparmenTs u ciaitapl «KoBageHTHass XUMUYECKasi CBS3bY.

e Koteknus BEIIECTB MOJEKYISIPHOTO U aTOMHOTO CTPOEHUS.

e Moaenu MONEKYISPHBIX U AaTOMHBIX KPUCTAIUIMYECKUX PELIETOK.

e BuneodparmenTsl u craiiapl «MeTaluuyeckas XUMUYECKask CBSI3bY.

o Komneknusa « MeTamibl U CIIaBbD).

e BzaumopeiicTBue IMHKA C CEpOM, CONISTHOM KucmoTou, xmopuaom meau (II).
e ['opeHue Maruus.

e B3auMoelCcTBHE XJIOPHON U CEPOBOIOPOTHOUN BOJIBI.

JlabopaTopHbIe ONbITHI

® I3roroBicHUE MOACIIN, HJIJIIOCTpI/Ipy}OIIIGﬁ CBOMCTBA METAJIJINYECKOU CBSI3H

9 KJIIACC
IToBTOpeHue u 00001IeHUE CBeAeHUI 0 KYpCY 8 Ki1acca
bunapnsie coequnenus. OKCUABI COIEOOPA3YIONIINE U HECOJICOOPa3yIOIIHE.
['mapokcuasl: OCHOBaHHS, aM(OTEpHBIE THAPOKCHUIBLI, KHUCIOPOACOICPIKAIINE
KUCIoThl. CpeiHue, KUcCiable, OCHOBHBIC U KOMILJIEKCHBIE COJIH.

OO0o0uieHne cBeACHUM O XUMHUYECKMX peakuusax. Kiaccuduxanus
XUMUYECKUX PEAKITUH TT0 Pa3TMYHBIM MTPU3HAKAM: COCTaBY M YHCITy pearupyroIIuX
U 00pa3yromMxcsl BEIIECTB, TEIIOBOMY 3(hdeKxTy, 0O0paTUMOCTH, HU3MEHEHUIO
CTCTICHEH OKHCICHHS JJIEMEHTOB, OOpa3ymolIMX pearupyromre BeIlecTBa,
arperaTHOMY COCTOSIHUIO PearupyIoIIuX BEIIECTB, UCMOJIH30BAHUIO KaTaIU3aTopa.

[ToHsiTve O CcKOpoCTHM XUMHYECKOM peakuuu. DakTopel, BIMSAONME Ha

CKOPOCTh XMMHUYECKMX pPEaKUUi: NpPHUPOJA PpPEArupyrolluxX BELIECTB, HX
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KOHILIEHTpalusl,  TeMIepaTypa,  IUIOIIAAb  CONPUKOCHOBEHMS,  HAJIUYWE
karanuszaropa. Karamus.
JdeMoHCcTpaMu
e (O3HaKOMJIEHHE C KOJUIEKIIUSIMHA METANIOB U HEMETAJLIIOB.
e (O3HaKOMJICHUE C KOJUIEKIIUSIMHU OKCUIOB, KUCIIOT U COJICH.
e 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAKIUU OT MPUPOABI PEarupyronux
BEILIECTB.
e 3aBUCHMOCTh CKOPOCTHM XUMHUUYECKON pEakiuu OT KOHIIEHTpaluu
pearupyronmx BeIecTB.
e 3aBUCHUMOCTDH CKOPOCTH XUMHYECKOU peakuuu oT MJIOIIAa AN
CONPUKOCHOBEHUS PEarupyroOINX BEIIECTB («KUIISIIUN CIIOM»).
e 3aBUCHMOCTb CKOPOCTM XHMHYECKOM peakuuh OT TeMIIepaTypbl
pEarupyromnmx BEIIEeCTB.

JlaGopaTopHbIie ONBITHI

¢ B3auMmoencTBiue aMMHUaKka U XJ0pOBOAOPO/IA.

¢ Peaknus HEUTpaInu3aluu.

® HaGmroenue TerioBoro 3¢ g exra peakiui HeuTpaan3aium.

® B3aumojeiicTBre cepHOl KUCIOTHI ¢ okcuaoM Meau(Il).

® PaznokeHue nepokcHia BOJOPOAa C MOMOIIBIO KaTagasbl KapTodes.

® 3aBUCHUMOCTh CKOPOCTHM XHUMHUYECKOW pEaKUuy OT MPHUPOJbl pPEarupyromux

BEII[ECTB Ha MTPUMEPE B3aUMO/ICHCTBUS PACTBOPOB TUOCYJIb(aTa HATPUS U XJIOPHIA

Oapus, THoCyb(haTa HaTPUS U COJISTHON KUCIIOTHI.

® 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIBI METAIIOB TIPH UX
B3aUMOJEUCTBUU C COJITHOM KUCIOTOM.

® 3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT MPUPOILI KUCIOT MPU UX

B3aUMOJICHCTBUU C KEJIC30M.
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® 3aBUCUMOCTbh CKOPOCTH XMMHYECKOUN PEAKIIMHU OT TEMIIEPATYPHI.
® 3aBUCHMOCTBH CKOPOCTH XMMHUYECKOM PEaKIMU OT KOHLEHTPALUH.

® 3aBUCHMOCTD CKOpOCTH XUMHYECKOMN p€akiuun OT INIOIIaAn
COIMPUKOCHOBCHU pCAarupyromux BCIUICCTB.

® 3aBUCUMOCTbh CKOPOCTH XMMHYECKON pPEaKIMK OT KaTajln3aTopa.

XuMHYeCKHe peakuiy B PpACTBOPAX 3JIEKTPOJINTOB

[lonsitTue 00 DIEKTPONMTHUYECKOW JUCCOLMAIMH. DIEKTPOJUTHI U
HEJJICKTPOIUTHL. MeEXaHu3M JIHCCOUMALMN  DJEKTPOJUTOB C  PA3JIUYHBIM
xapaktepoM CBsi3u. CTeneHb BIEKTPOIUTUYECKOW nuccounanuu. CHIIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUM  BJIECKTPOJUTHYECKOM  JTUCCOLMALIUY.
Knaccudukanms uvoHOB M uX cBoMcTBa. KHCIOTBI, OCHOBaHUS W COJIM Kak
aneKTpouThl. X Kilaccudukanus u IMccoluariusi.

OO0mue XUMUYECKUEe CBOWCTBA KUCIOT: U3MEHEHUE OKPACKH MHIAMKATOPOB,
B3aUMOJICCTBUE C METAJUIAMU, OKCUJIAMHU U THAPOKCHUJIAMU METAJUIOB U COJISIMH.
Monekynsipable M HWOHHBIE (TIOJIHBIE U COKpalIEHHBIE) YpPaBHEHUS pEaKIuu.
XUMHUUYECKUM CMBICI COKPALIEHHBIX YPAaBHECHHUU. Y CIIOBUS IPOTEKAHUs PEaKLUN
MEXIY JIEKTPOJIMTAMHU 10 KOHIA. Psi1 aKTHBHOCTH METAJUIOB.

OOmme XMMHYECKHE CBOMCTBA IIEJIOUEH: B3aMMOJCHCTBHE C KHCJIOTaAMHU,
OKCHUJaMU HEMETAIJIOB, coyisiMU. OOIMe XMMHUYECKHE CBOMCTBAa HEPACTBOPUMBIX
OCHOBAHHWI: B3AMMOJICVICTBHE C KUCIIOTaMU, Pa3JI0KEHUE ITPU HArPEBAHUH.

OOmme XuUMUYECKHE CBOMCTBA CPEIHMX COJIEH: B3aUMOJICUCTBHE C
KHCJIOTaMU, II€J04YaMHM, COJISIMM U MeTaJlIaMu. B3anMoAeHCTBUE KUCIIBIX COJIEH CO
HIET0YaMH.

[M'unponu3 kak 0OMEHHOE B3aUMOJICUCTBHUE coJiel ¢ BoJou. ['uaponu3 conu
CUJILHOTO OCHOBAHUS U CJIa00W KUCIOTHI. ['Maponau3 coim caaboro OCHOBAHUS U

CHJILHON KUCIIOTHI. Bogopoaublit mokasatens (pH).
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CBolicTBa KHCJIOT, OCHOBAHUM, OKCHJIOB W COJIEM B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON  JUCCOIMALIMM W TPEJCTABICHUNH 00  OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX.

JdeMoHCcTpaIMuA

e licnbiTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCT.

e 3aBUCUMOCTD 3JIEKTPONPOBOJAHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIUH.
e J[BMIKEHHME OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.

e OrmpenesieHUE XapaKTepa Cpeibl B pacTBOpax COJICH.

JlabopaTopHbIe ONbITHI

® lucconuanus caaObIX JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.
® M3MeHeHne OKpaCKu MHANKATOPOB B KUCIOTHOU Cpele.
® Peaknust HEUTpANIU3aLMK PACTBOPA MIETOYH PAZTUIHBIMU KHCIIOTAMH.

® [Tonyuenue rugpokcuaa meau(ll) u ero B3aumonelicTBye ¢ pa3IuYHBIMU

KHCJIOTaMU.

® B3aumoielicTBUE CUIIbHBIX KUCIOT ¢ okcuioM Meau(Il).
¢ B3auMoelcTBUE KUCIIOT C METAJJIAMH.

¢ KauecTBeHHas peakiiys Ha KapOOHAT-UOH.

® [TomyyeHue CTyaAHS KPEMHUEBOW KHUCIIOTHI.

¢ KadecTBeHHas peakius Ha XJIOPUA- WIH CYIb(aT-HOHBI.
¢ MI3MeHeHne OKpacKy MHAUKATOPOB B LIEJTOYHOMN Cpele.
¢ B3anmoaencTBrE EI0YEN C YIVIEKACIIBIM Fa30M.

¢ KauecTtBeHHast peakiysi Ha KATHOH AaMMOHUS.

® [Tonyuenue rugpokcuaa meau(Il) u ero paznoxenue.
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® B3aumoeiicTBrue KapOOHATOB C KUCIOTAMH.
® [Tonyuenue runpokcuaa xeneza(lll).

® B3aumoieiicTBure xKese3a ¢ pactBopoM cyibhara meau(ll).

IIpakTHyeckune padoThl
1. Perenue skcniepruMEeHTANIbHBIX 33724 110 TeMe « DNEKTPOTUTHYECKas
T CCOLIMAIIUS.
HemeTaJuibl 1 MX COeIMHEHUS

CtpoeHne aTOMOB HEMETAJJIOB M MX IMOJIOKEHUE B MIEPUOANYECKON CHCTEME.
Pan snekrpoorpunarensHocTd. KpucTamnuyeckue peméeTkd HEMETalioB —
OpOCTHIX BellecTB. Pusznyeckue cBONCTBA HeMeTauioB. OOmMe XUMHUYECKUE
CBOMCTBa HEMETAJUIOB: OKHCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["ajiorensl, CTpOEHHE MX aTOMOB M MOJEKYJ. DU3MYECKHME U XUMUYECKHE
CBOMCTBAa TAJIOTEHOB. 3aKOHOMEPHOCTHM M3MEHEHHs CBOWCTB TaJOI€HOB B
3aBUCUMOCTH OT UX IIOJOXKEHUA B mepuoaudeckorl cucreme. HaxoxneHue
TaJIOTEHOB B IPUPOJIE U UX IMOJy4YeHUE. bUONOrnyeckoe 3Ha4YeHUe U MPUMEHEHHE
raJoreHoB.

["asloreHOBOOPOABI M COOTBETCTBYIOIIME MM KHUCJIOTHI: IIJIaBUKOBas,
cojisiHasi, OpOMOBOZOpOJHAs, HOAOBOAOpoAHAas. [amorenunsl. KauecTBeHHbIE
peakluy Ha rajoreHua-uoHbl. [[puMeHenne coeAMHEHUI TraJoreHoB.

O6mras xapakrepucTtuka 3neMeHToB VIA-rpynmel. Cepa B mpuponae u e
NoJIydeHHe. AJUIOTPOINHbIE MOIU(UKAIMU CEepbl U MX CBOMCTBA. XHUMHUYECKHE
CBOMCTBA CEPBI U €€ NMPUMEHEHNE.

CepoBOJIOPOJI: CTPOEHHE MOJICKYJIbI, (PU3UYECKUE U XUMHUUYECKHE CBOMCTBA,
nosyueHue u 3HayeHue. CepoBonmopoaHas kuciora. CynbQuibl U UX 3HAYEHUE.
JlromurODOPHI.

Oxcun cepwi(1V), cepaucras kuciora, cynbgutel. KadecTBeHHas peaxius
Ha CyJIb()UT-UOH.

Oxcun cepoi(VI), cepnas kuciorta, cyibdartsl. Kpuctammoruaparsl.
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CepHast KHMCIIOTa KaK CWIbHBIA 3JeKTpoiauT. CBoMcTBa pa30aBiIeHHON
CEPHOM KHCIJIOTBl KaK TUIWYHOM KHCIJIOTHI: B3aUMOJEHUCTBUE C METAJUIAMH,
OCHOBHBIMH U aM(OTEpHBIMH  OKCHUJAMH, OCHOBAaHMSAMH U aM(OTEPHBIMU
rUJIpoKcHIaMu, coisiMu. KauecTBeHHas peakuys Ha Cyb(paT-HuoH.

OO1as xapakTepuCcTUKa 3eMEHTOB VA-Tpynmnbl. A30T, CTPOEHHE €ro aToMa
Y MOJIEKYJIbl. DU3MYEeCKue U XMMHUYECKUE CBOMCTBA M INPUMEHEHHE a30Ta. A30T
B IIPUPOJIE U €r0 OMOIOTUYECKast POJib.

AMMHaK, CTpOCHHE MOJIEKYJbI U (PU3NYECKUE CBOMCTBA. AMMHayHas BOJa,
HalIaTBIPHBIM CIUPT, THApPAT aMMHuaka. J{OHOPHO-AaKLENTOPHBIM MEXaHU3M
oOpa30oBaHus CBS3M B KATHOHE aMMOHHUs. BocCcTaHOBUTENIbHBIE CBOMCTBA aMMHAKA.
Conu amMmmoHMS 1 X IpuMeHeHne. KauecTBeHHas peakys Ha KAaTUOH aMMOHUS.

Oxcuapl a3ora: HecoseoOpa3yrollue U KUCIOTHbIE. A30THCTas KHUCIOTa U
HUTPUTHI. A30THasI KUCIIOTA, €€ TOJIydeHue U cBorcTBa. Hutparsl.

®ocdop, crpoenune artoma u amwiorponus. Pocunpl. Pochun. Oxcun
dochopa(V) u pochopnas (opropochopnas) kuciora. Pocharsl.

OOmas xapakrepucTuka 31eMeHTOB [VA-rpymnmbl: 0cOOEHHOCTH CTPOEHUS
aTOMOB, NPOCTBIX BELIECTB M COCAUHEHUN B 3aBUCHMOCTH OT IIOJIOXKECHUS
AJIEMEHTOB B MEPUOJUYECKON cucTeme. YTiepoi. AIIOTpOnHbIe MOAU(UKAIIN:
anma3s, rpadut. AMOpGHBIN yIiepoa: caxa, akTHBUPOBAHHBINA YroJib. AJCOpOITus.
XUMUYECKHE CBOMCTBA yriaepoaa. KOKCOXMMHUYECKOE IPOU3BOJICTBO U  €r0
npoaykuusa. Kapouas.

Oxcun yraepoaa(Il): ctpoeHue MoJeKyJbl, OJydeHUEe U cBoicTBa. OKCU
yraepona(IV): ctpoenrne Mosekynbl, MOJYyYEHUE U CBOMCTBA. YTOJbHAsA KUCIOTA.
Conu yroiabHOW KHCIOTBI: KapOOHaThl M THUJpOKapOOHaThl. TexHHueckas Hu
NUIIEBas CoAa.

Oprannueckasi XuMusi. Y TII€BOIOPOIBI.

MeraH, 3TaH W NPONAH KakK NpPeAeSIbHbIE (HACBILIEHHBIE) YIIEBOAOPOJBI.

OTWIEH M aleTWICH KaK HenpeaeabHble (HEHACHIIEHHBIE) YIJIEBOAOPO/IbI.
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CrpyktypHble  Qopmynbl  BemectB. [openue  yrieBonopojoB. Peakuuu
JETUAPUPOBAHUS TTPEACTBHBIX YIIIEBOJAOPOIOB.

CrnupThl. DTUIOBBIM CIUPT, €r0 MOJyYEHUE, MPUMEHEHHE U (PU3UOIOTHYECKOe
nericteue. TpEXaTOMHBIN CIIUPT IIIULEPUH. Y KCYCHAsl KHCIIOTA KaK IPEJICTABUTEND
KapOOHOBBIX KUCJOT.

Kpemnuii: crpoeHue atromMa W HaxoxzaeHue B npuponae. CUIMUIUIBI U CUJIaH.
CaoiictBa kpemuus. Oxcun kpemausi(IV). KpemuueBas kuciaota v €€ coiu.

IIpomsBoncTBo  crexkna w neMeHra.  [Ipogykuust — CHIIMKaTHOU
MPOMBIIIUICHHOCTU:  ONTHYECKOE  BOJIOKHO, Kepamuka, dapdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemeramibl B npupoge. @pakiMOHHAS MEPETOHKA KUJKOTO BO3AyXa Kak
Croco0 MOoJydeHusl KUCJIopoJia, a3ota u aproHa. [lomydenue docdopa, kpemHus,
XJI0pa, noAa. IIEKTPOIU3 PACTBOPOB.

[TonyueHune cepHOM KHUCIOTBI: ChIPbE, XMMHU3M, TEXHOJOTMYECKas CXeMma,
METOJ| KUIIAIIETO CJO0s, MPUHIUIBI TEIUIOOOMEHA, MPOTUBOTOKA U IUPKYJISIUU.
Oneywm. [Ipon3BoaCcTBO aMMHuaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.

JlemoHcTpanuu

e Komrekuusa HeMETAIIOB.

e Moaenu  KpHUCTAUIMYECKUX  PEIIETOK  HEMETAJUIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (30HATOP U NPUHITUIIEI €TO PAOOTHI.

e [opeHue HEMETAIJIOB — MPOCTHIX BEIIECTB: cephl, Pocdopa, IPEeBECHOTO

YTJIS.

e (OOpa3iibl raJJOTeHOB — MPOCTHIX BEIIECTB.

e BsaumojelcTBHE rajJJoreHoB ¢ MeTalJIaMU.

e BriTecHeHue xsopa OpOMOM UJTM MOJ1a U3 PACTBOPOB UX COJIEH.

e Kotekius npupoaHbIX COSAUHEHUN XJI0pa.

e B3anMoaencTBUE CEPhI C METAIIAMMU.

e [openHue cepbl B KUCIOPO/IE.
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Komnekuus cynb@uaHbIx pya.

KauectBeHHas peakiius Ha Cyb(uI-UOH.

OOecrBeuMBaHNE OKPAIICHHBIX TKAHEH CEPHUCTBIM Ia30oM.

B3anmoenicTBue KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C MENBIO.
OOyrnuBaHue OpPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON  CEepHOM
KHUCJIOTOM.

Juarpamma «CocTtaB BO31yXay.

Buneodparments! u cnaiiabl «[Ituasu 6azaps.

[Tonyuyenue, coOupanue 1 pacro3HaBaHHe aMMHaKa.

Paznoxxenue 6uxpomaTa aMMOHUS.

B3auMopaencTBre KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.
I'openune u€pHoro nopoxa.

Pa3noxenue HUTpaTa Kajiug U TOPEHUE B HEM JIPEBECHOTO YroJIbKa.
OO0pa31el MPUPOIHBIX COeAMHEHUH docdopa.

["openue docdopa Ha BO3TyXe U B KUCIOPO/IE.

[Tonyuenue 6enoro Gpocdopa u UCTIBITAHUE €TO CBOMCTB.

Komnexkuust «O0pa3ibl MPUPOIHBIX COSTUHEHUH YTIIepoiay.

[Toptper H. 1. 3emuuckoro. Ilorimomenne pacTBOPEHHBIX BELIECTB WU
ra3oB aKTUBUPOBAHHBIM YTJIEM.

Y CTpOUCTBO MPOTUBOTA3a.

Mopnenu MoJieKysl MeTaHa, 3TaHa, STUJICHA U alleTUJICHA.

B3aumogeiicTBue 3tusieHa ¢ OpOMHOW BOJOW M PacTBOPOM IE€pMaHTraHaTa
KaJIUs.

OO1ue XMMHUYEeCKUe CBOWCTBA KUCIOT HA IPUMEPE YKCYCHOU KUCIIOTHI.
KauectBenHas peakiusi Ha MHOTOaTOMHbBIE CITUPTHI.

Komnekmust «O06pa3iibl TPUPOIHBIX COCTUHECHUN KPEMHUS.

Konnekuus crekiia, KepaMUKH, LIeMEHTa U U3AEJIUNA U3 HUX.

KOHHGKHI/IH MMPOAYKIHNH CUJIMKATHOU IIPOMBIINIJIICHHOCTH.
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e Buneodparments! u cnaiiasl «I[Ipon3BoaCTBO CTEKIIA U LIEMEHTAY,

e Komnekuus «IIpupoansie coeTMHEHNS] HEMETAIIIOBY .

e Bugeodparmentst u cnaiiapl  «DpakUMOHHAs TEPETOHKA KHJKOTO
BO3JIyXa».

e Bugneopparmentsl u cnaigel «llomyueHue Bojopona, Kuciopoga Hu
raJIOr€HOB 3JIEKTPOIUTHUECKUM CIIOCOOOMY,

e Mogenu anmaparoB I IPOU3BOJICTBA CEPHOU KHUCIIOTHI.

e Mopaenb KUIISIIETO CIIOS.

e Mopaeinb KOJIOHHBI CHHTE3a AMMHAKa.

e Buneodparments u ciaitabl «IIponu3BoICTBO CEPHOM KUCTOTHI.

e BuneodparmenTsl u cnaiiasl «lIpon3BoacTBO aMMHAKaY.

e Komreknusa «CpIpb€ IS MOTYYEHHS] CEPHOU KUCIOTBD).

JlabopaTopHbIe ONbITHI

® Pacrio3HaBaHHE rajJoreHNUI-HOHOB.

¢ KauecTBeHHbIE PEAKIIUU Ha CYJIb(aT-HOHBI.

¢ KadecTBeHHas peaklysi Ha KATHOH aMMOHMSL.

¢ XMMHUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
¢ KauecTBeHHbIE peakuuu Ha (ochaT-uoH.

¢ [Tomy4yeHue ¥ CBOWCTBA YIOJIbHOM KUCIIOTHI.

¢ KauecTBeHHas peakiiys Ha KapOoHAT-UOH.

® [IpomyckaHue yrJIEKHCIIOrO Ta3a Yepe3 pacTBOP CHIIMKATa HATPUSI.

IIpakTnueckne padoThI
2. 3yuenue CBOMCTB COJITHON KUCIIOTHI.
3. 3ydeHne CBOMCTB CEpPHON KUCIIOTHI.
4. IlonyyeHne aMMUaka U U3y4€HUE €ro CBOMCTB.

5. [lonyyenue yriexucnoro rasa. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
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MeTtasibl M MX COCAUHEHUS

[TonoxxeHne METAIUIOB B MEPUOAUYECKOW CUCTEME XHMHUYECKHX 3JIEMEHTOB
. . MeHnaeneeBa, CTpOEHHE aTOMOB M KPUCTAJUIOB METayuIoB. MeTamndeckas
CBA3b W METAJUIMYECKAS KpUCTAIUIMYECKass pemerka. Puzndeckue CBOWCTBA
METaJUIOB:  AJIEKTPO- M TEIUIONPOBOAHOCTh, OTpaXKkarolas CIOCOOHOCTb,
IJIACTUYHOCTh. YEPHBIEC U IBETHBIE METAILIIBI.

MeTamibpl Kak BOCCTAHOBUTEIHM. OJNEKTPOXUMUYECKHA pAI  HaNPSKEHUU.
B3anmoeiicTBUEe METAIOB C HEMETAUIAMHU, OKCHAAMH, KHCJIOTAMH, COJISIMU.
AJFOMUHOTEPMUSI.

OOmast xapakrepuctuka 31eMeHTOB |A-rpynnbl. OKcuabl M THAPOKCUABI
LICJIOYHBIX METAJUIOB, UX IIOJY4YEHUE, CBOMCTBA, IPUMEHEHHE. BaxkHeimme conu
HIEJI0YHBIX METAJUIOB, UX 3HAYEHUE B IIPUPOJE U )KU3HU YEIIOBEKA.

OOmas xapakrepuctuka 3yeMeHToB |lA-rpynnsl. Okcuapl U TUAPOKCUIBI
HIEJI0OYHO3EMENBHBIX METAIJIOB, HX MOJy4eHHE, CBOMCTBA M IPHUMEHEHUE.
BaxkHelmme coiau NIENOYHO3EMENIbHBIX METAJIOB, MX 3HAYEHHWE B IPUPOJE U
XKU3HU yenoBeka. KapOoHaTsl ¥ ruipokapOOHaThl KaIbIIHsl.

BpeMeHHast 1 mocTosiHHAs KECTKOCTh BOJbI. CrTOCOOBI yCTpaHEHUsI BPEMEHHOMN
#eéctkocTu. CriocoObl ycTpaHEHUs TOCTOSTHHON KECTKOCTH.

CoenvHEHUsT ANMIOMUHHS B IPUPOAE. XMUMHUYECKHME CBOMCTBA aAJIOMHUHUA.
Oco0eHHOCTH OKCHJIAa M THAPOKCHAA aTIOMHHHUS Kak aM(OTEpPHBIX COCIUHEHUH.
Baxnetinme conu amroMuHMS (XJI0pHI, Cyiab(ar).

Oco0OeHHOCTH CTpOeHHUs aToMa kene3a. JKene3o B npupoje. Baxkueliue py/asl
xene3a. [lomyyenue uyryna u cranu. Oxcuasl U ruapokcunst sxenesa(ll) u (III).
Comu xeneza(Il) u (III). OOHapyxeHHEe KaTUOHOB JKeJe3a B pacTBOpE. 3HAUCHUE
COeIMHEHUH Kee3a.

Koppo3ust razoBasi (XUMUYECKasI) U AJIEKTPOXUMHYECKAs. 3alllUTa METAIOB OT

koppo3uu. Meramiel B npupone. [londarue o meramnypruu. UEpHas M uBETHas
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Meramutyprug.  [lupometanmyprusi, THAPOMETANUTYPrus, SJIEKTPOMETAILTYPTrHsl.

Jomennsblii iporiecc. [lepepaboTka yyryHa B cTajlb. DIEKTPOIU3 PACILIIABOB.

JdeMoHCcTpaMu

BzaumonenicTBre HaTpus, JIUTUA U KaJIbLUUS C BOJOM.

['openue HaTpusi, MarHus M *eJe3a B KUCIOPOE.

Bcenplmka TEpMUTHON CMECH.

B3anmoseiicTBuE cMeCH TOPOLIKOB CEPHI U KENe3a, IMHKA U CEPHI.
B3anmoneiicTBrE alfOMUHUS C KUCIOTaMU, IEJI0YaMH U BOJIOK.
B3anmoneiicTBue xkene3a U MEAU C XJIOPOM.

B3aumopenicTBre MeH ¢ KOHIEHTPUPOBAHHOM CEPHOUM KUCIOTOM M a30THOU
KHUCJIOTOM (pa30aBIeHHOW U KOHIIEHTPUPOBAHHOM ).

Oxkpacka rmIaMeHu COeIMHEHUSIMHU IIEJIOYHBIX METAJLIIOB.

Oxkpacka MmjIaMeHH COeIMHEHUSIMHU 1IEJI0YHO3EMENIbHBIX METAJIJIOB.

I"'amenue n3BecTH BOIOM.

[Tomyyenne KECTKOM BOJBI B3aMMOJACHCTBUEM YIJIEKUCIOIO Ta3za C
N3BECTKOBOM BOJIOH.

Ycrpanenue BpeMEHHOM KECTKOCTU KUIISTYCHUEM U I00aBJIECHUEM COJIBI.
VYcTpaHeHre NoCTOSIHHOM KECTKOCTH TOOABJIECHUEM CO/IBI.

WNoHUTHI U IPUHIIUI UX JeHCTBUS (BUIEO(DpParMeHT).

Kosutekuust mpupoaHbIX COEAMHEHUIN aTFOMUHMSL.

BuneodparmenTst u cnaitapl «OKCU aTFIOMUHUS U €T0 MOAU(DUKAIIII).
[Tonyyenne ampoOTEpHOTO THUAPOKCHUIA ATIOMUHHUS M HCCICJOBAHUE €ro
CBOWCTB.

Konneknus « XMMHUYECKHE HCTOYHUKHA TOKa.

Pe3ynpTarsl JIMTENBHOTO SKCIEPUMEHTA 0 U3YUYECHUIO KOPPO3UU CTAIBHBIX
W3EIUN B 3aBUCUMOCTH OT YCJIOBHUM IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bomopomom.

BuneodparmenTs u cnaitasl «I[pou3BoicTBO YyryHa U CTaIn.

BuneodparmenTst u cnaitapl «3aenus u3 4yryHa u ctaim.
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e Buneodparmentsl u ciaiiasl «[[pon3BoACTBO ATFOMUHUS.

JlaGopaTopHbIe ONbITHI

® B3aumojeiicTBure xKese3a ¢ pactBopoM cyibpara meau(ll).
¢ [Tomy4yeHne U3BECTKOBOW BOJIBI U OTIBITHI C HEM.
® [Tonyuenue ruapokcuaos xkene3a(ll) u (111).

¢ KauecTBEHHBIC PCAKIUHN Ha KaTHOHLI JKCJIC34a.

IIpakTH4yeckue padoTbl
6. XKécTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

7. PenieHue skciepuMeEHTaIbHBIX 3a/1a4 10 TeMe «MeTauiby.

XuMHS M OKPYKAKOLIAA cpelaa

Crpoenue 3emud: sIpo, MaHTHs, 3€MHas Kopa, jutocdepa, ruapocdepa,
atMocdepa. Xumudeckuit coctaB 3emu. ['opHble mopoasl. Munepanbl. Pymbl.
Ocanounsie ropHsie nopoasl. [lone3Hsie neckonaeMele.

WM cTOYHMKM XMMUYECKOTO 3arpsi3HEHUs OKpy:karoimied cpenbl. ['nmodanbHbIC
HKOJIOTHYECKHE TMPOOJEeMbl YEIOBEYECTBA: HApPYIICHHE OHOreOXMMHUYECKHUX
KPYTOBOPOTOB XMMHUYECKUX 3JIEMECHTOB, MOTEIJICHUE KJIMMAaTa, KUCIOTHBIE JOXIN
u 1p. O30HOBBIE IBIPHl. MEXIyHAPOJAHOE COTPYIAHMYECTBO B OOJACTH OXpPaHbI
OKpY’KarOLIEN CPeabl OT XUMUUYECKOTO 3arpsi3HEHUA. «3eIEHasT XUMUD).

JleMoHCTpauumn

e Buneodparments u ciaitapl «CTpoeHne 3eMiu U €€ XUMUYECKU COCTaBy.

e KoJekuys MUHEPAJIOB U TOPHBIX MMOPOJ.

o Komnekuusa «Pynsl METaIOBY.

e Buneodparmentsl u crnaiiapl «['7100anbHBIE SKOJOTHYECKHUE MPOOJIEMbI

YEJIOBEUECTBAY.
e BuneodparmeHTsI 1 caiibl O CTETICHH SKOJIOTUYECKONW YMUCTOTHI TOBApa.

JlabopaTopHbIe ONbITHI
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® M3ydeHue rpaHura.

¢ I/ISY‘ICHI/IG MapKHUPOBOK PA3JIMYHBIX BUIOB IIPOMBINTIJICHHBIX

" IPpOAOBOJIbCTBCHHBIX TOBAPOB.

O0001eHne 3HAHUI 110 XMMHUM KyPCa OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCyAapCTBEHHOMY 3K3aMeHY
CrpoeHue aromMa B COOTBETCTBHHM C IIOJIO)KCHHMEM XHUMHYECKOI'O 3JIEMEHTA
B nepuoanyeckoi  cucreme. CTpoeHue  BellecTBa:  XMMHYECKash  CBS3b
U KpUCTAJUIMYECKasl peléTka. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX 3JIE€MEHTAMU
IPOCTBIX BEILECTB (METAUIOB, HEMETAJIOB, OJIArOpOJHBIX T'a30B) OT MOJIOKEHUS
DJIEMEHTOB B IEPHOJWYECKOM CHUCTEME. THIIONOrHs HEOPraHWMYECKHUX BELIECTB,
paszeneHue ux Ha Kiacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipy3Hakn W yCIOBHS MPOTEKAHUS XHUMHYECKHX peakuuid. Tumonorus
XMMHUYECKUX PEAKIUM MO pa3IuyHbIM IpU3HAKaM. Peaknuum MOHHOrO OOMeEHa.
OKHCINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIVH.

XHUMHUYECKUE CBOMCTBA IIPOCTBIX BEIIECTB. XaPAKTEPHBIE XUMUYECKUE CBOKMCTBA
COJICO0PA3yIOIMIUX OKCUAOB, THUAPOKCUAOB (OCHOBAHMM, KHCIOPOACOIEPKAIINX

KHUCJIOT 151 aM(poTepHBIX TUJIPOKCUIOB), CONEH.
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IIpuMepHOe TeMaTHUYeCKOE MJIAHUPOBAHUE

8 KITACC

(2 4 B Henemto, Bcero 70 4, U3 HUX 6 4 — PE3EPBHOE BPEMS)

Homep
OcHoBHOE cogepKaHue XapaKkTepucTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH
ypoOKa Tema ypoka
yYpOKa y4yalmmxcs (Ha ypoBHe y4eOHbIX AeiCTBH)
n/n
HavanbHble NOHATHS U 3aKOHBI XuMuu (20 u)
1 IIpenmer XxuMuu. Tena u BemectBa. CBOMCTBA BEUIECTB. JTaJOHHBIC Obvacuamb, 4YTO TNPEAMETOM  HM3YyYCHMsS  XMMHUHU

Ponp xumun

B )KXM3HU YCIOBCKa

¢usznueckue  cBOMCTBAa  BewecTB.  MaTepuansl
Y MaTepHaJIOBeICHUE. XUMHYECKHE SBJICHUA. Poib
XUMHUM B OKM3HH  COBPEMEHHOrOo  OOIIecTBa.
OtHomieHue oOmEeCTBA K XUMHUH: XeMOoQuius H
xemodoous.
JdemoncTpanuu. Kosuiekuus MaTepuainos U

U3ASTINI U3 HUX.

O3HaKoMJIEHHE

JlabopaTopubie  ombITHI. 1.

C KOJIJIEKIIMEH J1abopaTOPHON MOCYAbI

SIBJISIFOTCS BEILIECTBA, UX CBOMCTBA U IIPEBPAILICHMUS.
Pasznuuams Tena u BenecTBa, BEMECTBA U MATEPHUAIIBI.
Yemanasnueamo [IPUYUHHO-CIEACTBEHHBIE  CBSA3HU
MEXy CBOMCTBAMM BEIIECTB U UX IPUMEHEHHUEM.
Xapaxmepuzoéams TOJIOKUTENBHYI0 U OTPHULIATEIBHYIO
POJIb XUMHHU B KU3HU COBPEMEHHOIO OOIIECTBA.
Apeymenmupoéams CBOIO TO3ULUI0 110 OTHOLIEHUIO

K xeMo(pwInu 1 xeMopoOun
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Meroasl  usydenus | Meroasl U3y4EHUS XUMHUH. Habmonenue. | Xapakxmepuszosamo OCHOBHBIE METOJIbI U3y4EHUS
XUMUU OKCHEPUMEHT MopenupoBaHue. Mogenu | eCTECTBEHHO-HAYUYHBIX TACLHILINH.
MaTepuajibHble  (BELIECTBEHHbIE) W  3HAKOBBIC | [Ipugooums NpUMeEpbl MaTEPUAIbHBIX U 3HAKOBBIX, WIIN
(cuMBOJIBHBIC). CHUMBOJIbHBIX, MOJIEJICH, UCIIOIb3YEMBbIX Ha YPOKax (PU3MKH,
JemoHncTpanuu. Mojenu, UCIONb3yeMble Ha YpOKax | OMOJIOTHUHU U reorpadum.
¢usuku, Ouosorun u reorpapun. OObEMHBIE U | Cobupamb 0ObEMHBIE U MIAPOCTEPHKHEBBIE MOJIETH
LIAPOCTEP>KHEBBIE MOJEIN HEKOTOPBIX XHMUYECKUX | HEKOTOPBIX XMMHUYECKHX BEILIECTB
BenliecTB. Mozenyu KpUCTaNINYECKUX PEIIETOK
ArperarHbie I'azer. JKuakoctu. TeEpasle BemecTBa. B3auMmuble | Paziuuams TpU arperaTHbIX COCTOSHHS BEIIECTBA.

COCTOsIHHA BECIICCTB

Nepexoanl BCIICCTBA nus3 OJJHOTI'O arperatHoro

COCTOSHUSI B Jpyroe: BO3rOHKa (cyOnmumanus) u

necyOonumanus, — KOHAEHcCalMs M UCHapeHwue,
KPHUCTAJUTU3AIMs U TUIaBJICHUE.
JleMoHCTpanum. Cobupanue npubopa It

IOJy4YEeHUsI Ta3a U IPOBEPKA €ro T'ePMETUYHOCTH.
Bosronka cyxoro mpaa, uoga wuiIu HadTadMHA.
ArperatHble COCTOSIHUSI BOJIBI.

ONBITHI. 2.

JlaboparopHble [IpoBepka

TCPMETHUIHOCTU npn60pa AJId TIOJTYyYCHU A T'a30B

Yemanasnueamo B3aHMOCBs3b MCKOY arperaTHbIMA

COCTOSIHMSIMU Ha OCHOBE B3aUMHBIX TIEPEX0/IOB BEIIECTBA.
Hnniocmpuposams ~ B3aMMHBIE  TIEPEXOJbl  BEIIECTB
MpUMEpaMHU.

Habniooams XxuMu4eckuil S5KCIEPUMEHT U Oelamb BBIBObI

Ha OCHOBC Ha6J'IIDI[eHHI>i
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Ilpakmuueckasn

paboma 1

HpaBI/IJIa TEXHHMKH 0€30IaCHOCTU U HCKOTOPLIC BUJIbL

paboT B XUMUYECKOH J1labopaTopru (KaOMHETE XUMHH)

Pabomampw c 1a00paTOPHBIM 000pyi0BaHNEM

" HarpCBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBUH
C paBHJIAMH TEXHUKU O€30I1aCHOCTH.

Boinonnsame mpocteiiiye MaHUITYJISIUH C JIA0OPATOPHBIM
1a00paTOPHBIM

000pyIOBaHUEM: c [ITaTUBOM,

CO CIIUPTOBKOM

Jlomawinuti

IKCnepumenni

HabGnronenue 3a ropsiei cBe4oi

Buvinonnams 6e3onacHbie B JOMAIIHUX YCIOBUSIX
9KCIIEPUMEHTBHI, POBOIUTH HAOIIOACHHUS 32 TOPALICH
CBEUOM.
Ogopmnsms  OoT4ET O  TpoAeNaHHOW  pabore ¢
UCIIOJIb30BAaHUEM PYCCKOTO (POJIHOT0) f3bIKA M  A3BIKA

XUMHNHU

duznueckue
SIBJICHUS — KaK
OCHOBA pa3/IeJICHUs

cMecell B XUMUH

duznueckue aBieHus. YUCThIE BelleCTBA M CMECH.

I'omorenHsIe u IreTCPOTCHHLIC CMCCH. CMmecu

razoobpasuble, kuakue u  TBEpABIE. CrocoObI
pa3feneHus CMeCcei: MeperoHka, Wi JAUCTUIUISLUSL,
OTCTanBaHHUEC, (1)I/IJ'II>Tp0BaHI/Ie, Kpuctajuii3dauus WA
BhIapuBaHue. Xpomarorpadus. IIpumeHenue sTux
croco0OB pazfeneHus cMeceii B JabopaTopHOU
NPaKTUKe, Ha TPOU3BOJICTBE U B OBITY.

JdemoHcTpaumu. Paznenenue

JIBYX

Paznuuame (1)I/I3I/I‘~IGCKI/I€ U XUMHYCCKHUE ABJICHUS, YUCTBIC
BEILECTBA U CMECH.

Knaccugpuyuposamo cmecu.

Ilpusooums TpUMEpHl CMECEil, HMMEIOMUX PA3ITUIHOE
arperatHoe COCTOSIHUE.

Yemanasnueamo NPpUYNHHO-CJICACTBCHHLIC CBA3U MCKIAY

(I)I/ISI/I‘-ICCKI/IMI/I CBOMCTBaMH KOMIIOHCHTOB CMECCHU
U CIIOCO0AaMHM MX pa3aciICHUA.
Paznuuams  cnocoOb1 pasaCiICHUA CMGCGI\/’I, onucsleambs
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HCCMCIINBAKOIINXCA )KI/II[KOCTef/'I C IIOMOIIBIO

JETTUTENbHON BOPOHKHU. JIMCTHIUIATOP U ero pabora.

YcranoBka ana  QuibTpoBaHus U e€ paboTa.

YcranoBka i BblmapuBaHus U e€  paboTa.

Komneknust ObITOBBIX TPUOOPOB ISl (PUIBTPOBAHUS

BOo3Ayxa.  PasnenmeHme — Kpacsimero — BeIIeCTBa
diomacTepa ¢ MOMOIIBIO MeToda  OyMa)KHOM
xpomarorpadumu.

JlagopaTopusie  ombiTbl. 3.  O3HaKOMIICHUE
C MUHEpaJIaMH, o0pa3yromumMu IPAHMUT.

4. [TpuroToBNeHNE T'ETEPOTEHHOM CMECH MOPOIIKOB

CCPHI C KEJIIC30M U UX PA3[CICHUC

" oxapakmepu3oeviednib UX IMPAKTHICCKOC 3HAUCHUC

IIpakmuueckas
paboma 3 (ananoe
pabomul «Ouucmka

NOBAPEHHOU CONUY)

AHanu3 1MOYBHI

Pabomamp c 1a00paToOpHBIM 00opy0BaHEM
U HarpeBaTeIbHBIMM ~ IpuOopaMH B COOTBETCTBHUH
C MpaBUJIaMH TEXHUKH O€30MaCHOCTH.

Buinonname IIpOCTEHIINE IPUEMBI oOpareHus

¢ JJabOpaTOpPHBIM 0OOPYJAOBAHHEM: BOPOHKOW, (UIBTPOM
U CIIHPTOBKOM.

Habniooams 3a cBOWCTBaMHU BEIIECTB U TMPEBPAIICHUSIMH,
MIPOUCXOJISIIIMMH C BEIIECTBAMHU.

Onucvieamsb  XUMUYECKUN

OKCIICPUMCHT C IIOMOIIBIO
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PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

/Jlenamv  BBIBOABI 1O  pe3yjbTaTaM  IPOBENEHHOTO
JKCIIEPUMEHTA
7 ATOMHO- XVWMUYECKUE IJIEMEHThI. ATOMBI ¥ MOJEKYNBI. | OObsACHAMb, 9TO TAKOE XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJISIPHOE [IpocTele M cHOXHBIE BelECTBA. AJLIOTPONHS HA | MOJEKYJIA, aJFIOTPOIINs, HOH.
YUEHHE. npumepe kuciaopoaa. OCHOBHBIE TOJIOKEHUSI aTOMHO- | Pa3nuuams NPOCTHIE U CIOYKHBIE BEIIECTBA, BEIIECTBA
XuMudeckue MOJIEKYJISIPHOTO YUCHHUS. Nonsr. BemiectBa | MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.
3JIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHHSL. Yemanaenueames NTpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
JleMoOHCTpaLUH. Mopenn AJUIOTPOIIHBIX | COCTABOM MOJIEKYJ Y CBOMCTBAMU aJUIOTPOITHBIX
Moaupukanuii yraepoaa u cepsl. [lonydenue ozona MO UK KACIOPOIa.
Dopmynuposams OCHOBHBIE MOJOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS
8—9 | 3nakum XWMHYECKUX | 3HAKH (cumMBOITBI) XAMHUYECKHX 3JIEMEHTOB. | Haszvlieams v 3anucvléams 3HAKM XUMUYECKUX JIEMEHTOB.

3JIEMEHTOB.
[Iepuonnueckas
Tabiuna
XUMHUYECKUX
3JIEMEHTOB

a. N

Menneneesa.

Nudopmanus, KOTOPYIO HECYT 3HaKH XMMHUYECKHX

9JICMCHTOB. OTHUMOJIIOTHS Ha3BaHUM HEKOTOPBIX

XUMUYECKUX dyieMeHToB. Ilepumomnueckas Ttabnuia
xumuueckux anemenTtoB JI. WM. MeHnneneesa:
KOPOTKONEPUOJHBIM U JUIMHHONIEPUOAHBIA BapUAHTHI.
moooYHas

Ilepuoner wu I'naBHags wmu

TPYIIIBL
noarpynnsl, wim A- u b-rpynnsl. OTHOcHUTENbHas

aTOMHas Macca.

Xapaxmepuzosams nHGOPMAIUIO, KOTOPYIO HECYT 3HAKU
XHUMHYECKHUX 3JIEMEHTOB.

Onucvleams CTPYKTYPY NMEPUOTNUECKOM TaOTUIIBI
xumuueckux anementoB .. Meneneena.

Obvsicusams STUMOJIOTHYECKHE Hayajia Ha3BaHMI
XUMHUYECKUX AJIEMEHTOB U UX OTIEIbHBIX FPYIIII.
Paznuuams  KOpOTKONEPUOAHBI U JJIMHHONEPHOIHBIN

BAapUaHTHI epuoanyecko cucremsl /. 1. Menneneesa
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Jlemonctpanun. Iloprperst M. 5. Bepuemnyca u 1.
n. Meneneesa. Koporkonepuoaubiit u

,I[J'II/IHHOHepI/IO,Z[HHﬁ BAapHUAHTLBI HCpHO,HH‘ICCKOfI

cuctemsl J. 1. Menpaeneepa

10—11 | Xumuueckue Xumnueckue Gopmynbl. Manekcsl u ko3pdunuentsl. | Omobpadxcams COCTaB BEIIECTB C IMOMOIIBI0 XUMHYECKUX
(bopMmyIbI OtHocuTenbHAass MOJIEKyJspHas Macca. MaccoBas | Gopmyi.
70 XUMHYECKOTO  3JIeMEHTa B  COCOUHEHHH. | Pasiuuame MHICKCH U KOA(QQHUINCHTHI.
Nudopmanus, KOTOPYIO HECYT XUMU4ecKue GopMynsl | Haxooums  OTHOCHTENBHYIO — MOJICKYISIDHYIO — Maccy
BEIIECTBA U MAacCOBYIO JOJI0 XHMHYECKOTO 3JICMEHTa B
COEIMHEHUH.
Tpancauposams uHpopMmanuio, KOTOPYIO HECyT
XUMUYeCKHe (OpMYIIbI
12—13 | BaneHTHOCTH BanentHocth. CTpykTypHas gopmyna. Xumuueckue | O6vsacusams, YTO TAKOE BAJIGHTHOCTb.

JEMEHTBI  C  IIOCTOSIHHOM M TNEpPEMEHHOHU
BaJICHTHOCTHIO0. BBIBOA (opMyInbl coenuHeHus o
BaJICHTHOCTH. Onpenenenue BaJICHTHOCTHU
XUMHYECKOTO DJJeMeHTa 1o QopMmyie BellecTBa.
CocraBieHne Ha3BaHUM COCAUHCHHUM, COCTOSIIUX H3
JIBYX XHUMHUYECKHUX DJEMEHTOB. 3aKOH ITOCTOSHCTBA

coCTaBa BCUICCTB.

Ilonumams OTpa’)keHUE TOpsAKA COEIMHEHUS aTOMOB
B MOJIEKYJIaX BEUIECTB IMOCPEICTBOM CTPYKTYPHBIX (POPMYII.
(bopMmynb COEIMHEHUN

110 BA&JICHTHOCTH H onpedeﬂﬂmb BaJICHTHOCTHb DJ3JICMCHTA

Ymemo cocmaeisino

1o ¢GopMyJie eT0 COCTUHECHHS
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JemoncTpanun. KoHcTpyupoBanue

IAPOCTEPAKHEBBIX MOJEIIEH MOJIEKYII

14 XUMHUECKHE Xumuueckue peakuuu. PeareHTel W NpoAyKTHl | Xapakmepu3o06ams XUMAYECKYIO PEAKLIMIO U €&
peakuuu peakuuu. [Ipu3Haku XMMHUYECKUX peakUui. YCIOBHs | yHaCTHUKOB (peareHThl U IPOAYKThI pEaKLUN).
UX IpOTeKaHus W mnpekpameHus. Peakuuu ropenus. | Onucviéams IPU3HAKU U YCIOBUS TEUEHUS XUMUYECKUX
TemnoBoit 3¢ dexT peakuu. DK30TEPMHUUYECKHUE U | PEAKIIMIA.
SHIOTEPMHUUYECKHUE PEAKIUU. Paznuuams  3Kk30TepMUUYECKHME M 3HAOTEPMHUYECKHE
JMemoncrpanun. Annapar Kunma. Pasznoxenue | peakiumu.
Oouxpomara amMMoHus. ['openue ceppl U MaruueBod | CoomHocumb peakuuu TOPEHHUS U IK30TEPMUYECKUE
JICHTBI. peaxkuuu.
JlabopaTopubie omnbIThl. 5. BsaumoneiictBue | Habnwooams u onucviéams XUMHUYECKUNW SKCIEPUMEHT C
pacTBOpOB XJOpHJA HATPUs M HOAUAA KalHsl C | MOMOIIBIO PYCCKOTO (POIHOIO) S3bIKa U A3bIKA XUMHUH
pactBopoMm HuTpatra cepebpa. 6. Ilomyuenue
ruapokcuaa meau(1l) u ero B3aumoielicTBuE ¢ cepHOM
KHUCIIOTOM. 7. B3auMmopeicTBue pacTtBopa COAbl C
KUCJIOTOU
15—16 | Xumuueckue 3aKOH COXpAaHEHHS MAacChl BEMIECTB. XHUMHUYECKue | Popmynruposams 3aKOH COXPAHEHHS MacChl BEIIECTB.
ypaBHEHUs ypaBHeHuda. CocTaBiieHME XUMHUYECKMX YypaBHeHUH. | Cocmasnsimb Ha €70 OCHOBE XMMUYECKHE YPAaBHEHHUS.

WNudopmanus, KOTOPYIO HECET  XUMHUYECKOE

ypaBHEHHE.

HemoncTpauuu. [Toprperst M. B. JlomoHocoBa u A.

Tpanciuposams WHPOPMAIHIO, KOTOPYIO HECYT
XUMHAYECKHE YPAaBHCHUS.

DKCMEPUMEHTATBEHO HOOMEEPHCOAMb CIIPABEITUBOCTh
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JI.  JlaByazee. lopenme  docdopa.  OmbIThI,
WUIIOCTPUPYIOIIME  3aKOH  COXPAHEHWS  MAacchl
BEIIIECTB.

Jladopatopubie onbiThl. 8. IIpoBepka 3akoHa
COXpaHEHMsI ~ Macchl  BELIECTB Ha  IpUMEpe
B3auMozecTBUs 1€noun U kuciaotel. 9. IlpoBepka
3aKOHAa COXpaHEHMsI MacChl BEIIECTB Ha MpUMEpe

B3auMoieiicTBus ménoun u comu xenesa(lll)

3daKOHAa COXPAaHCHUA MACChI BCIICCTB

17—18

THUIBI XUMHYECKUX

peakuuii

Knaccugukanuss XMMUYECKHX PEaKLIUi M0 COCTaBy U
YHUCIly PEareHTOB U NPOAYKTOB. THUIBI XMMHUYECKUX
peakumii. Peakuuu  coelMHEHMS,  Pa3JIOKEHMS,
3amMerieHus 1 ooMeHa. Karanusaropsi.
Jemoncrpanuu. Topenue ¢ocdopa, pacTBopeHHE
OpOAyKTa TOPEeHHs B BOAE M  HCCIEJOBaHHE
IIOJIyUEHHOI'0 PacTBOpaA JIaKMycoM. B3aumopeiicTBue
COJITHOM KHCIOTHI ¢ HUHKOM. ITomyuenue runpokcuna
meu(ll) u ero pasznoxxeHue nMpu HarpeBaHHH.
JlaGoparopubie onbiThl. 10. Paznoxenne nepokcuaa
BOJIoposia ¢ ToMmomplo okcuma Mapranma(lV).

11. 3amemnieHue xene30M MeId B METHOM KYIOpoce

Knaccuguyuposams Xxumudeckue peakuu IO MPHU3HAKY
4lCclla ¥ COCTaBa PEareHTOB U MPOAYKTOB.
Xapakmepuzoéams pojib KaTaiau3aropa B INPOTEKAHUU
XUMHUYECKON PEaKIIHH.

Habniooams wn  onuceiéams XUMUYECKHUH HKCHEPUMEHT

C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SA3BIKA XUMHHU
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19 IToBTOpEeHUE TectupoBanue, penicHue 3a1a4 U BIIIOJIHEHUE
1 000011IeHNE TEMBL. | YIIPAKHEHUH 110 TeMe
IToaroroBka x
KOHTPOJIbHOU
pabote
20 Konmponvnasa paboma 1 no teme «HavanbHble MOHATHS U 3aKOHBI XUMHM»
Baxneiiue npeacraBuTe/in Heoprannyeckux semects. KosmyecTBeHHble oTHOMEeHus: B xumuu (18 1)
21 Bosznyx u ero cocra | Cocras Bozayxa. [Tonstue 06 o6bemuol one (¢) Xapaxmepuzoeams 00BEMHYIO 1010 KOMIIOHEHTA TAKOU
KOMITOHEHTA IIPUPOIHOM ra30Boi CMECH — BO3/yXa. | IPUPOJHOM ra30BOM CMECH, Kak BO3YX, U PACCUUMbLEANMb
Pacyer 00bMa KOMITIOHEHTA ra30BOI CMECH 110 €r0 06T>éMHyIO JOJIIO 110 06I>éMy JTOU CMECH.
00BEMHOI JT07Ie 1 HA0OOPOT. Onucvlieams 00EMHBIN COCTaB aTMOC(HEPHOTO BO3TyXa
JemouncTpanuu. OnpesieneHue coaepKaHus U HOHUMAamb 3HAYEHHUE NTOCTOSTHCTBA 3TOT0 COCTaBa st
KHCJIOpPOJIa B BO3AYyXE 310pOBbS
22 Kucnopon Kucnopon. O3on. [lonydenne kuciaopoaa. Xapakmepuzoeams 030H, KaK aJUIOTPOITHYIO MOIUDUKAIUIO

ColOupanue 1 pacro3HaBaHUE KUCIOPO/Ia.
XYMHYEeCKUE CBOWCTBA KMCIOPO/Ia: B3aMMO/ICHCTBHE C
MeTallJIaMH, HEMETaJJIaMHU U CIIO’KHBIMH BEIIECTBAMHU.
[Tpumenenne kucnoponaa. Kpyropopot kucinoposa B
IpHUpOJIC.

JAemoncTpanun. ITonydenue kuciaopona

KHCIIOPO/IA.

Onucvieamy ~ (HU3NUEeCKMe W XUMHYECKHE CBOWCTBA,
MOJyYEHUE U NMPUMEHEHHE KHUCIOPOJa C MCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

Yemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY

(I)I/I3I/ITICCKI/IMI/I CBOMCTBaMH Kucjaopoga u crocobamMu €ro
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pa3oXKEHUEM IepMaHTaHaTa Kajaus | MePOKCHIa
Boziopoaa. CoOupaHue KHCIOPOa METOI0M
BBITECHEHHUS BO3/yXa M BOjbl. Pacrio3HaBaHue
Kucinopona. 'opeHne maruusi, xeinesa, yris, Cepbl 1

docdopa B kuciopoze.

coOupanus.

IIposooums u Hab00amb XUMHYECKUH SKCHEPHMEHT II0
HOJIyYCHHIO, COOMPAHUIO M PACIIO3HABAHUIO KHCIOPOJA
C COONIOJICHUEM  TPaBWI  TEXHUKH  OE30MaCHOCTH.

Onucvléams XUMUYCCKUN SKCIICPUMCHT

23

Ipaxmuueckas

paboma 4

HOJ'Iy‘IeHI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHUC KUCJIOPOOda

Pabomams ¢ nmaGopaTopHbiM  000OpYyAOBaHHEM U
HarpeBaTeIbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C
NpaBUIaAMU TEXHUKH 0€301TacCHOCTH.

Buinoanams  mpocrteiimime  npuémbl  oOpallieHuss ¢
1a00paToOpHBIM 00OpYyIOBaHHEM: COOMpaTh HpHOOpP IS
MONTyYeHUs] Ta30B, TPOBEPSITh €ro TEePMETHYHOCTh U
WCTIOJIH30BATH JIJIS TIOTYYEHUS KUCIIOPO/IA.

Cobupams KUCIOPOA METOJOM BBITECHEHMSI BO3AyXa H
PpAcnosHasams KUCI0POO.

Habniooams 3a cBOWCTBAMU BEIIECTB U  SIBICHUSMH,
MIPOUCXOJISIIIAMH C BEIIICCTBAMH.

Onucvieams XUMUAYECKUWA OSKCIEPUMEHT C TOMOIIbIO
pycckoro (pOJHOTO) A3bIKA U S3bIKA XUMHUH.

Cocmaenams  OTYET 1O pe3ylbTaTaM MPOBEAEHHOTO

JKCIIEPUMEHTA
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24 Oxkcuabl Oxkcunel. Hazpanus okcunoB. CocraBienue Gopmyi Buvioenamu cyniecTBeHHbIE TPU3HAKH OKCHIOB.
OKCHJIOB 110 UX Ha3BaHUsM. [IpeacraBurenu OKCHIoB: | /Jaéams Ha3BaHUSI OKCHJIOB 1O UX (popmymam.
BOJIa, YIJIEKUCIIBIN ra3, HerameéHasi U3BeCTh. Cocmasnssms GOPMYIIbI OKCUIOB 110 UX HA3BAHUSIM.
JemouncTpanuu. Komuiekuust oKkCuaoB. Xapaxmepuzoeams TaKUX TNPEACTaBUTENCH OKCUIOB, Kak
JladopaTropHuble onbIT. 12. [lomyTHEHHE U3BECTKOBOW | BO/A, YIJIEKUCIIBIN T'a3 U HeraléHas u3BecThb
BOJIbI IIPU TIPOITYCKAHHUH YTJIEKUCIIOTO raza
25 Bognopon Bonopon B npupoe. dusznueckue U XUMUYECKUE Xapaxmepuzoeams COCTaB MOJEKYIbl, (U3NYECKUE U
CBOICTBa BOJIOPO/Ia, €T0 MOTYYSHHE U TPUMEHEHUE. XUMHYECKHE CBONCTBA, TMOJY4YeHHME U MPUMEHEHUE
NemouncTpanuu. [Torydenue, cooupanue u BOJIOpO/IA.
pacrnio3HaBanue Bojopoaa. ['openue Bogopoa. Yemanasnueames TPUUUHHO-CIIEICTBEHHBIC CBSI3HM MEXKIY
BsaunmoneiictBue Bogopoaa ¢ okcumom meau(ll). (U3MYECKUMHU CBOMCTBAaMH W CIoco0aMu  coOupaHus
Jla6opaTopusle onbIT. 13. [TonydyeHue Bogopoa npu | BOAOPOAA, MEXKAY XUMUYECKUMH CBOMCTBAMHU BOAOPOIA U
B3aWMO/JICVCTBUH IIUHKA C COJITHON KUCIOTON €ro MPUMEHECHUEM.
IIposooums M nabmooams XUMUYECKUH IKCHEPUMEHT I10
MOJTyYEHUI0, COOMPAHUI0O W PACMO3HABAHUIO BOAOPOAa C
COOIOZICHHEM MPaBUI TEXHUKU Oe3omacHoCTH. Onucvisamo
XUMHUYECKHIA dKCIIEPUMEHT
26 Ilpakmuueckasn [Tomyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOJIa Pabomams ¢ mabopaTopHbiM  000OpyAOBaHHEM U
paboma 5 HarpeBaTebHBIMU  MPUOOpPAaMH B COOTBETCTBUHU  C

IpaBHJIaMH TCXHUKU 0C30ITaCHOCTH.

Buvinonnams  mpocrtedimme  npuéMbl  oOpallieHusT ¢
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1a00paTOpHEIM  00OpYyIOBAaHUEM: COOMpATh TPHOOpP IS
MOJYYCHHUST Ta30B, IMPOBEPAThH €ro TEePMETUUYHOCTD WU
UCIIOJIB30BAaTh JIJISI TOJIY4EHHs BOAOPO/IA.

Cobupams BOJOPOJ METOIOM BBITCCHEHHUS BO3IyXa U
PpAcno3Hasams 8000poo.

Habnooams 3a CBOWCTBAMH BCIIECTB U SBJICHHSIMH,
HPOMCXOJISIIAMU C BEIICCTBAMH.

Onucvlieams ~XUMHUYECKHH JKCIIEPUMEHT C TOMOIIBIO
pycckoro (pOAHOTO0) A3bIKA M SI3bIKA XUMHUH.

Cocmasnsims  OTY4ET 1O pe3ysibTaTaM IPOBEIAEHHOTO

OKCIICPUMCHTA

27

Kucnotsl

Kucnotsl, ux coctaB ¥ UX KiIacCUPUKaIUS.
Nunukatopsl. Tabnuia pactBopumoctu. CepHas 1
COJISIHAsI KUCJIOTHI, UX CBOWCTBA U MPUMEHEHHE.
JdemoncTpanun. Komiekius MUHepanbHbIX KUCIIOT.
[TpaBuiio paz0aBieHUs cEpOil KUCIOTHI.
JlaGopatopHbie onbIT. 14. Pacio3HaBaHue KUCIOT C

MMOMOIIIbIO UTHAUKATOPOB

Ananuzuposams cOCTaB KUCIOT.

Pacnoznaéams KUCIOTHI C TIOMOIIHIO HHIUKATOPOB.
Xapaxkmepuzoeams  TPEACTABUTEIIEH  KUCIOT: CEPHYIO
U COJIIHYIO.

Onpedensimb PpacTBOPUMOCTh COCIUHEHHH C IIOMOIIIBIO
TaOJIMIBI PACTBOPUMOCTH.

Ycemanaenueams TIPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY
CBOWCTBAMM CEpHOW M COJIIHOM KHCIOT M 00JacTAMH HUX

IMPHUMCHCHUS.
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Ocosnasams ~ HEOOXOAUMOCTh  COONIIOJICHHSI  TPaBUII
TEXHUKU 0€30MaCHOCTH NPHU pabOTe ¢ KUCIOTaMU
28 Conu Conu, ux coctaB 1 Ha3BaHMsl. PacTBopuMoOCTb conel B | Xapakmepuzosams COAM  KaK MPOLYKTbl 3aMELICHUS
Boze. [IpencraBurenu coseli: Xaopua HaTpHs, BOJOpPOJa B KUCIIOTE HA METAJLIL.
KapOoHaT Kanblus, pocdaT KanbLus. 3anucvieams GopMyIbl COEi IO BaIEHTHOCTH.
Nemoncrpanuu. Komreknus — coneit.  Tabmuna | Hazsieams conu o Gpopmysam.
pPacTBOPUMOCTH OCHOBAaHMM, KMCIIOT U COJIEH B BOJE Hcnonvzoeamo Tadnuiy pacTBOPUMOCTH JUIS
XapaKTEPUCTUKU CBOWCTB COJIEH.
1Iposooums pacuéTsl 10 Gpopmyaam coiei
29—30 | KonuuectBo Yucno Asoraapo. KomuyectBo BemectBa. Momb. | O0vsicHams TOHATUS «KOJUYECTBO BEILECTBA», «MOJbY,
BelIEeCTBa Monspras wmacca. KparTHble eIuHUIBI U3MEPEHMS | «UUCIIO ABOraapoy, «MOJSIpPHAs Maccay.

KOJIMYECTBA BEIIECTBA — MHJUIUMOJIb U KUJIOMOJIb,
MUJUTUMOIIIPHAsS ¥ KMJIOMOJISIPHASE MAacChl BEIIECTBA.
Pacuétel ¢ HMCMONB30BaHUEM MOHATUNA «KOJIUYECTBO
BEIIIECTBA», «MOJISIPHAS MACCay, «IUCIO ABOTAIPO».
JemoncTpauuu. HexkoTopsie MeTaibl, HEMETaJUIbl U
COCIMHEHUS! C KOJMYECTBOM BeIIeCTBa, pPaBHbIM 1

MOJIb

Pewamo 3aga4un C HCIIOJIB30BaHHUEM MOHSITHM

«KOJIMYECTBO BCHICCTBA», «MOJIIpHasA Macca», «HHUCIIO

ABoraapo
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31 Monsipublit 00bEM 3akon ABoraapo. MomsipHbIi 00beM Ta3000pa3HbIX | OObsicHAmMbs  TIOHATUS  «MOJISPHBIA ~ O00BEM  Ta30B»,
ra3os BemecTB. OTHOCUTENbHAs IUIOTHOCTh Ta3a IO | KHOPMaJbHBIC YCIOBHS.
JIpyromy rasy. Pewamv 3amaun ¢ UCNONB30BaHUEM MOHATUN «KOJTUYECTBO
KpaTHble equHuUIbl U3MEPEHUS — MUJUIMMOJISIPHBINA U | BEIIECTBa», «MOJISIPHAS Macca», «MOJISIPHBIN 00BEM ra3oBy,
KHJIOMOJISIPHBIN 00beMBI ra3000pa3HBIX BEIICCTB. «4gucio ABOTagpo»
Pacu€Tpl ¢ UCIONB30BaHUEM TMOHITHUH «KOJIMYECTBO
BEIIECTBA», «MOJISIpHAs Macca», «MOISPHBIA 00BEM
ra3oB», «4UCIO ABOTaJpo».
JemMoHcTpanun. Mojaens MOJsipHOTO 00BhEMa ra3oB
32—33 | PacuétsI 10 Pacuérel ¢ ucnosib30BaHMEM TMOHITHH «KOJIMYECTBO Xapaxkmepuzosamuv KOJIMYECTBEHHYIO CTOPOHY
XUMHYECKUM BEIIECTBA», «MOJISIPHAs Macca», «MOJIPHBIA OO0BEM | XUMUYECKUX OOBEKTOB U MPOIIECCOB.
ypaBHEHUSAM ra3oB», «4UCIO0 ABOTaApO» Pewams  3amaunn ¢ HWCNONB30BAaHHEM  MOHSATUH
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBINA
00BEM Ta30By», «IUCIIO ABOTAIPO»
34 Boga. OcnoBanus I'unpocthepa. KpyroBopor Boasl B mpupope. | OovsacHams MOHSITUS «OCHOBaHUS, «ENOUm»,
Ouznyeckue W XUMHYECKHE CBOWCTBA  BOJBI: | «KAUYECTBEHHAS PEaKIUs», KHHAUKATOP.

B3alMOJICHCTBUE C OKCUJIAMHU.
OcHoBaHus1, UX coCTaB. PacTBOPUMOCTh OCHOBaHUH B

Bojie. MI3MeHeHne OKpacky MHAMKATOPOB B IIEITOYHON

Knaccuguyuposams ocHOBaHUS 110 PACTBOPHUMOCTH B BOJIE.

bopmyme

HCOPraHNMYCCKUX BECIICCTB K KJIACCy OCHOBaHMHI.

Onpeodenamyo 1o MIPUHA/ITIEKHOCTh
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cpene. IlpeacraBurenu  mienodeil:  TUIPOKCHIBI
HATpUsl, Kaus U KaJbLUs.
JdemMoHcTpaumu. Konmexuus OCHOBaHUIA.

JlaGoparopublii onbIT. 15. V3MmeHeHue okpacku

WH/JUKATOPOB B ILIEJIOYHOMU Cpene

Xapaxmepuzoseams CBOMCTBA OTIEIbHBIX IPEIACTABUTENIEH
OCHOBaHUH.
Hcnonvzosame TabIUIy paCTBOPUMOCTH ISl ONIPEACIICHUS

PaCTBOPUMOCTH OCHOBaHMUI

35

PactBOpbI.
MaccoBas
PacTBOPEHHOTO

BCIICCTBA

JIOJISt

PacTBOopuTEah M pacTBOPEHHOE BEIIECTBO. PacTBOpHI.
PactBopenue. I'mapatel. ConbBarel. MaccoBasi 10ist
pacTBOPEHHOrO BelIeCTBA. PacueThl, CBs3aHHbBIE C
HCIIOJIE30BaHUEM ITOHSATHS «MaccoBas OIS
pacTBOPEHHOTO BEWIECTBA.

Jlaboparopubiii  ombIT. 16. O3HakomieHue ¢
npenaparaMy JOMAIIHEHd WM IIKOJbHOW anTeuyKu —
pacTBopamMu  IEPOKCHUIIA

BOJIOPO/Ia,  CIHPTOBOMU

HACTOWKH MOJa U aMMHUAaKa.

ObwvscHams TOHATHSA «MaccoBas A0Jis1  paCTBOPCHHOI'O

BCHICCTBA».

Yemanasnusame aHaJIOTMH c 00BEMHON nojen

KOMITIOHEHTOB I'a30BOU CMECH.
Pewams 3agadu ¢ HUCIIOIB30BAaHHUEM IIOHSITHU «MaccoBas

JOJIA QJICMCHTA B BCIICCTBEC», «maccoBasa JO0JIA

paCTBopéHHOFO BCIICCTBA», «00BEMHAs H0JIA

F33006p33H01"0 BCIICCTBa»
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36 Ilpaxmuueckas [IpuroroBneHnue pacTBOpa 3aJaHHONW MAaccoBOW Aoieut | Pabomams ¢ 7a0OpPaTOpHBIM  O0OpPYIOBaHHEM U
paboma 6 pacTBOPEHHOIO BELIECTBA HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C
paBUJIaMU TEXHUKH 0€30MacHOCTH.
Buinonnams  mpocteiimme  npuéMmbl  oOpaleHusT ¢
1a00paTOpHBIM 00OPYAOBAHHEM: C MEPHBIM IHIMHIPOM, C
BECaMH.
Habniooams 3a cBOWCTBaMU BELIECTB U  SIBICHUSMH,
MPOUCXOISIINMHU C BEIIECTBAMHU.
Onucwvieams SKCIEPUMEHT € ITOMOILBIO PYCCKOTr0 (POHOIO)
A3bIKA U A3bIKA XUMHNU.
Cocmaenams OTY4ETHI 1O pe3ylibTaTaM MPOBEAEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOpPBl C ONPEACIEHHON MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA
- Homawrnuii BripanBanue KpuCTaIOB aTlOMOKAIHEBBIX KBACIOB | Buinonnsams 06e30macHbie B JOMAIIHUX YCIOBHSIX
9KCnepuUMeHm WJIM METHOTO KyIopoca 9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOAEHUS 32 POCTOM

KpPHUCTAJIIOB.
Ogpopmnsims OTYET O MPOJICTAHHON padoTE C

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA U A3bIKA XUMUU.
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37 O06o001IeHre U cucTeMaTu3alus 3HaHul 1o TeMe «BakHelre nmpencTaBuTen Heopranndeckux BemecTs. KoamdecTBeHHbIE OTHOIICHUS B
XUMHUH»

38 Konmponvnas paboma no teme «BakHeHIIne MpeACTaBUTEIM HEOPTAHNYECKUX BelecTB. KommuecTBeHHbIC OTHOIICHUS B XUMUM

OcHOBHBIE KJIACCHI HEOPraHuYecKux coequnenuii (10 u)

39 OKcHpBl, UX 0O0001menue CBeCHUIl 00 OKCHJIaX, ux | O0vsicHAmMb TIOHATHA «HECOJICOOPA3yIOIIME  OKCHIBDY,
KJIaCCU(UKAIIHS KJIacCU(UKAIIMY, Ha3BaHUSAX U cBoHcTBaxX. CIOCOOBI | «COICOOpa3yIOMIMe  OKCHIBI», «OCHOBHBIC  OKCHJIBI»,
XUMHUYCCKUE U MOJTyYCHUST OKCHJIOB «KHUCJIOTHBIC OKCHUIIBIY.

CBOICTBA Jladoparopubie omnbIThl. 17. B3aumopeiictBue | Xapakxmepuzoeams ~ oOlMe  XMUMHYECKHE  CBOMCTBA
okcuaa Kampiusi ¢ Bomoil. 18, IlomyTHeHHe | coneoOpa3yromuX OKCHIOB (KHUCIOTHBIX U OCHOBHBIX).
M3BECTKOBOW BOJIBI Cocmaenams ypaBHEHMsI pPEaKIMil C ydacTHEM OKCHJIOB.
Habnwooams v onuceieams peakiiu ¢ y4aCTHEM OKCHIOB C
MIOMOIIIBIO PYCCKOTO (POTHOTO) A3bIKA U SI3bIKA XMMUHU.
1Iposooums  OMBITHI, TMOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA OKCHIOB C COOJIIOJIGHHEM TIPaBUI TEXHUKU
0€30MmacHOCTH

40 OcHoBaHus, UX OcHoBanmsi, wux kimaccudukanus, HazBauuss u | Cocmasnsims ypaBHEHUS PEaKIMid C y4aCTHEM OCHOBAHMIA.

KIaccupuKanus CBOMCTBA. B3aumopeiicteue c KUcaoTamu, | Habnrooams 1 onucviéams peakiiuu ¢ y4acTUEM OCHOBAHHMA

U XUMHWYECKHUEC

CBOMCTBA

KUCJIOTHBIMU OKCHJIAaMH M COJIAMHU. PasnoxeHne
HEpPacCTBOPUMBIX OCHOBaHMHA. CHOCOOBI TONYYEHUS
OCHOBAaHMH.

Peakuus

JlabopaTopHble ONBITHI. 19.

C MOMOIIIBIO PYCCKOTO (POAHOTO) A3bIKA M SA3bIKA XUMHH.

Ilposooums  ONBITHI, TOATBEPKAAOIINE XUMHUYECKUE

CBOMCTBaA OCHOBaHHﬁ, C CO6J'IIOJICHI/ICM MMpaBUJI TEXHUKU

0€30I1aCHOCTH
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ueirpanuzauu. 20. [Tonydenue rugpokcuaa meau(ll)
U ero B3aumoJjieiicTBue ¢ kuciotou. 21. Paznoxenue

rugpokcua meau(ll) mpu HarpeBanuu

41—42 | KucaoTsl, ux Kucnotel, ux kimaccudukanus u HazBanus. OOume | Xapakmepuzosams o0UEe XUMUYECKHNE CBOHCTBA KMCIIOT
KJIaccH(pUKAIHA XUMHYECKHE CBOIcTBa KUCIOT. BiaumopeiictBue | Cocmasname ypaBHEHUS PpEaKIMid C ydacTHUeM KHCIIOT.
U XUMHYECKHE KHCIIOT C METaUIaMH. OJIEKTPOXUMUYCCKUU psija | Habnooams W onucbligams PEAKIUH C y9aCTHEM KHCIOT
CBOMCTBA HANPSOKCHUH MeETa/uToB. B3anmojeiicTBUe KHCIOT C | C MOMOIIBIO PYCCKOTO (POAHOTO) A3bIKA M SA3bIKA XUMHH.
OKCHJaMH METa/UIOB. B3ammMopeiicTBue KUCIOT ¢ | [I[pogoOdums  ONBITHI,  IMOATBEPIKIAIONIME XHMHYCCKUE
OCHOBaHMSIMH — peaxius HEHTpaau3aluyu. | CBOMCTBA KHCJIOT, C COOJIOJCHHUEM IIPaBHJI TEXHUKH
B3aumopeiicteue kucnor ¢ consimu. [lomyuenue | 6e3omacHOCTH
OCCKUCIIOPOAHBIX U KHCIIOPOJICOACPIKANTUX KUCIIOT.
JlaGopatopubie ombIThl. 22. B3aumoneiictBue
KHCJIOT ¢ MeTaliaMu. 23. B3aumozelicTBue KUCIOT C
COJISIMHA
43—44 | Comn, ux Conn, nx Kiaccuukranus u CBOMCTBA. | Pa3nuyaTe MOHATHUS «CPEOHUE COJIN», «KHUCIBIE COJIN,
KIaccupuKanus PactBopuMocTh coneit B Bome. BzaumopeicTBHe | «OCHOBHBIE COJH.

U XUMHWYCCKUC

CBOMCTBA

coJIe C KHCJOTaMHu M IeiaodyaMu. BzammojeiicTBue
COJIE C MeTaylaMH, OCOOCHHOCTH OJTHX PEaKIUH.
BzanmopeiicTBHE COJIEH ¢ COMSIMMU.

24. (O3HakoMJIEHHE C

JlabopaTropHble ONBITHI.

XapakTepu3oBaTh 00IME XUMUYECKIE CBOWCTBA COJIEH.
Cocmasnams ypaBHEHUS pEaKIUM C Yy4acTHEM COJIEH.
Habniooams u onucvléams peakuuu ¢ ydacTHEM CoJiell ¢

MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U A3bIKA XUMHH.
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KoJUleKuen coseid. 25. B3aumoneilictBue cynbdara

meau(ll) ¢ xenezom. 26. B3aumoneiictBue coieil c

Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWMCTBa COJNEH, C COONIOJIEHUEM TMIPaBWI TEXHUKU

COJIIMHU Oe3omacHOCTH
45 I'enetndeckas cBs3b | ['eHeTHUECKME  pAabl  MeTalula M HEMeTaula. | Xapakxmepu3o06ambs NOHATUE «TEHETUYECKUM P».
Mexxay — kiaccamu | ['enerndeckas CBSI3b MEXTy Kjaccamu | Mnntocmpuposams TeHETUYECKYIO CBSI3b MEXKTY
HEOPraHU4YeCKUX HEOPraHUYECKUX BEIECTB. BEILIECTBAMH: MPOCTOE BEIIECTBO — OKCHJ — THIPOKCH]
COeTMHEHU I JlaGoparopubie onbIThI. 27. ['eHeTHYECKas CBSI3b HA | — COJIb.
IpuMepe COeANHEHUN Mean 3anuceiéamv  ypaBHEHHS PpEaKIMi, COOTBETCTBYIOLIUX
II0CJIEI0BATEILHOCTH (memouke) IpeBpaleHuN
HEOPraHNYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB
46 Ipaxmuueckas Pemenne »skcnepuMeHTaldbHBIX 3a1ad Mo Teme | Yuems oOpamarbes ¢ J1abopaTOpHBIM 000pYAOBaHHEM
paboma 1 «OCHOBHBI€ KJIaCChl HEOPIAHUYECKUX COETUHEHHI» U HarpeBaTeNbHbIMU  NPUOOpPaMH B COOTBETCTBHH

C MpaBUJIaMH TEXHUKH OE€30MaCHOCTH.

Pacnosznaéams HEKOTOPHIE aHUOHBI U KATHOHBI.
Habniooams cBOWMCTBAa 3JEKTPOIUTOB U MPOUCXOIAIMINX
C HUMU SIBJICHUH.
Habniwooams W onucvléams  peakud €  y4yacTHEM
ANIEKTPOJIUTOB C TOMOIIBIO PYCCKOTO (POAHOTO) si3bIKa

U sI3bIKa XUMHH.
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Dopmynuposamp BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHOIO

JKCIIEPUMEHTA
47 O06o01ieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COCTUHEHUI
48 KontpomnsHast pabora 1o Teme «OCHOBHBIE KJIACChl HEOPIrAaHUYECKUX COEANHEHUI»

Ilepuoanueckuii 3aK0H U MepUOANYECKasl cMcTeMa XuMu4ecKux 3jemMenToB Jl. U. MenaeneeBa. Ctpoenue aroma (8 u)

49

EcrectBenHEbIC
ceMencTBa
XUMHYECKHUX
3JIEMCHTOB.

AMdoTepHOCTH

EcTecTBeHHBIE ceMelcTBA XHMHYECKHX DJIEMEHTOB:

IICJIOYHBIC n IICJIOYHO3CMCIIBbHBIC MCTAaJJIbI,

raJoreHsl, VHEPTHBIE (6naropoaHble) rasbl.

AMOOTEpHOCTS. AmdorepHbie OKCHUIbI U
ruapokcusl. KomriekcHsie coun.

JlabopaTopHble OIBITHI. 28. ITonyuenne
am(oTepHOr0 THUAPOKCHAA W HCCIEAOBAHUE €To

CBOWCTB

ObvscHams MPU3HAKY, MTO3BOJISIONINE O0BEAUHATD TPYIIIbI
XUMHUYECKUX AJIEMEHTOB B €CTECTBEHHBIE CEMEICTBRA.
Packpvieams xuMuueckuii CMbICI (3TUMOJIOTHIO) HAa3BAaHUU
€CTECTBEHHBIX CEMEWCTB.

Apeymenmupoeams OTHOCUTEIBLHOCTh HA3BaHUSI «MHEPTHBIE
ra3bi».
Obvsacuams, TIOHATHE  «aM(OTEpHBIE  COCIUHECHHS.
Habniooams u onucvieams peakuuu MeEX]y BeleCTBaMHU
C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
Xapaxkmepuzoeams  TBOWCTBEHHBIM XapakTep CBOWCTB
aM(}OTEepHBIX OKCUJIOB U TUIPOKCHIOB.

Ilpoooumsb OMBITBI MO TOJYYCHHUIO M TOJITBEPKICHHUIO
XUMUYECKUX  CBOMCTB

aM(QOTepHBIX  OKCHUAOB |

THAPOKCUAOB C  COONMIOJEHUEM  TPaBHJI  TEXHHUKH

0€e30I1aCHOCTH
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50 OTtkpbiTHE Otkpeitue [[. W. MenneneeBbiM nepuoaudeckoro | Paziuyamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MIEPUONYECKOTO 3aKOHAa M CO3JaHHME MM MEPHOAMYECKOW CHCTEMBI | Kiaccu(ukanuu.
3akona /1. U. XUMHUYECKHX AJIEMEHTOB. Obvschams, T1OYEMY NEPUOAUYECKHM 3aKOH OTHOCST
MenpeneeBbiM JemoncTpanuu.  Pasznuunbie  ¢dopMbl  TaOJMI[ | K €CTECTBEHHOMN KiIacCU(PHUKAIIUH.
NEPUOANYECKON CUCTEMBI. MonenupoBanue | Mooeauposams XUMUYECKHUE 3aKOHOMEPHOCTH, BBIIEISAS
NOoCTpoeHUs  nepuoanyecko  cucreMbl JI. M. | cyliecTBeHHbIE XapaKTEPUCTUKU OOBEKTA U MPEICTABIISIS UX
Menneneena B MIPOCTPAHCTBEHHO-TpaduIecKon W 3HAKOBO-
cUMBoOIIMYecKoi hopme
o1 OcHoBHbIE cCBeIcHUS | ATOMBI Kak ()opMa CYIIECTBOBAaHUS XHUMHUYCCKUX Obvsacuamsb, 4YTO TaKOE  «IPOTOH»,  «HEHUTPOHY,

O CTPOEHUU aTOMOB

s1aeMeHTOB. OCHOBHEIC CBCACHUA O CTPOCHUHN aTOMOB.

I[OKaSaTCJ'ILCTBa CJIOXKHOCTHU CTPOCHUA aTOMOB.

OmnsiThl Peszepdopna. [InanerapHas Moaenb CTpoeHUs

aToma.

CoctaB aTOMHBIX siZiep: TPOTOHBI, HEUTPOHBI
MaccoBoe umcimo. COBpeMEHHOE  ONpEAEICHUE
HNOHATUS «XUMHMYECKHH »s1eMeHT». OTHOCHUTENbHas

aTOMHas Macca. B3auMOCBs3b MOHATHH <«IIPOTOH»,
«HEUTPOH», KOTHOCUTEIIbHASI AaTOMHAs Macca.
JeMoHcTpanun. Mozienu aToMOB XUMHUYECKUX

9JICMCHTOB

«BJICKTPOH», «XUMHYECCKUHN 9JICMCHT), «MAaCCOBOH YHCIIOY.

Onucwisams CTPOCHHC aToMa

spa UCIIONb3YsI
MIEPUOJUYECKYIO CHUCTEMY XUMHUYECKUX dieMmeHToB [[. U.
Menneneena.

Ionyyams wHpOpPMALIUIO TO XUMHU U3 PA3TUIHBIX

HCTOYHHUKOB, arnalusupoeantb eé
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52 Crpoenue Muxkpomup. Dnektponsl. CTpoeHue dHepreTHdeckux | OOvsicHams  TOHIATHE  «DJIEKTPOHHBIN  CIIOWY, WIH
3IEKTPOHHBIX YpOBHEH aTOMOB XUMHYECKHX JIeMEeHTOB 1—20. | «3HEepreTH4ecKuii ypoBEeHbY.
000JI04€K aTOMOB [TonsiTre 0 3aBepIIEHHOM 3JIEKTPOHHOM CJIOE. Cocmasnams CXeMbl pacHpelielieHus. 3JEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
53 [Tepuoanueckas H3oTomsl. Ouznyeckuit CMBICT CUMBOIIUKH | Packpvieams (PU3NUECKUI CMBICT MOPSAKOBOTO HOMEpa
cucTema NePUOANYECKON CUCTEMBL. CoBpemeHHast | XUMUYECKOTO dJJIEMEHTa, HOMEpa Iepuoja U HoMepa
XUMHYECKHUX dbopMynupOBKa MEPHUOJUIECKOr0 3aKoHa. VI3MEHEeHHUs | TPYIIIbL.
snemenToB JI. 1. CBOMCTB DJJIEMEHTOB B TNEpHOJax U Tpynnax Kak | O0wsacHamb 3aKOHOMEPHOCTH U3MEHEHHUS! METAJUTMUYECKUX U
Menneneena (GYHKIUS CTPOSHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB. | HEMETAJUTMYECKUX CBOMCTB XMMHUYECKHUX JJIEMEHTOB U MX
COEMHEHUI B MEPUOJIaX U TPYIIax
54—b55 | Xapakrepuctrka XapakTepucTuka »dJEeMEHTa-MeTauila W JJIeMEHTa- | Xapakmepu306ams XUMUYECKHUE dJIEMEHTH 1—3 meproioB
aJIeMEHTA HEMeTa/ula 10 HMX TOJIOKEHUI0 B TEPHUOJWYECKOMN | MO MX MOJOKEHHUIO B IEPHUOIUUECKON CHCTEME XUMUYECKUX
I10 €ro MOJIOKEHUID | cUcTeMe XuMHUUYecKkux aemeHToB [[. . Menneneesa. | anementoB /1. 1. Meneneena.
B IIEPUOANYECKOM JemoncTpanuu. Mojenn aToMoOB 3JeMeHTOB 1—3 | Apeymenmuposams CBOWUCTBA OKCHAOB U THAPOKCHIOB
cucremMe MIEepPHOJIOB METaJUIOB U HEMETAJIJIOB TIOCPEJICTBOM YPAaBHEHHH peaKIuii
56 3HaueHue CooOmienust  ydammxcs O OKM3HHM, Hay4yHOU | Onpedenams NCTOUHUKUA XUMHUECKON HHPOPMAITIH.
MEePUOINYECKOTO u obniecTBeHHOM nearenpHocTH J[. M. MenneneeBa IHonyuams HeoOXoauMyr0 HWHGOPMAIIUI0 M3 PAITUYHBIX
3aKOHa HWCTOYHHUKOB, aHanu3UpoBamy ee, ogopmaams

U NIEPUOTUYECKON

CHUCTCMBI

MH(OPMALIMOHHBIA TIPOJYKT, Hpe3eHmosams €ro, eecmu

HAaY4YHYIO IOUCKYCCHUIO, omcmaueams CBOIO TOYKY 3PCHUA




59

XUMHNYCCKUX
9JICMCHTOB

. . MenneneeBa

WU KOppEeKmuposams €&

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu (8 ‘l)

57 Nonnas xumudeckas | MonHass xumudeckass cBsi3b. VoHBI, oOpazoBaHHBIC | OObsiCHAMb, UTO TAKOE NOHHAS CBS3b, HOHBI.

CBSI3b aTOMaMHd  METaJlIOB ©  HeMmeTawioB.  Cxembl | Xapakmepuzosams MeXaHU3M 00pa30BaHMS HOHHOW CBSI3H.
oOpa3oBaHusi HMOHHOW cBsi3u i OuHapHbIX | Cocmaensims cXeMbl 00pa30BaHUs HOHHOM CBSI3U.
coenuHeHuil. MoHHasg Kpucramumueckas pewmérka u | Mcnonv3osams 3HAKOBOE MOJEIUPOBAHUE.
¢u3MYecCKue CBOMCTBA BEHIECTB C OTUM THIOM | Onpedenssms TUN XUMHUYECKOW CBSI3M 1O  opMyie
pemérku. Ilonsitne o  (GOpMYIBHOH  €IWHUIE | BEIIECTBA.

BEILECTBA. IIpusooums ipuMephI BEIIECTB C HOHHOM CBS3BIO.
NemoncTpanuu. Buneodparmentsl u  chaiinel | Yemanagnueams TPUYMHHO-CIEICTBEHHBIC CBSI3U MEXKAY
«VonHast xuMu4eckas CBsi3b». KOJUIEKIMs BEIIECTB C | COCTABOM BEIIECTBA U BUJOM XUMHUYECKOW CBSI3U, MEXIY
WOHHOW XHMHWYECKOW CBA3BIO. MOJENM HOHHBIX | HOHHOM CBSI3bIO U KPUCTAINIMYECKUM CTPOCHUEM BEILIECTBA,
KPUCTAJUTMYECKUX PEHIETOK MEXAY KPUCTAUIMYECKUM CTPOEHUEM BEIIECTBA M €ro
(bu3MYeCKUMHU CBOMCTBAMH
58 KoBasientHas KoBanentHas xumuueckas CBSI3b. OJEKTpOHHBIE | OObACHAMb TIOHATUS «KOBAJICHTHASI CBSI3bY,

XUMUYECKas CBSI3b U CTPYKTYpHBIE bopMyIBI. BaneHTHOCTB. | «BaJI€HTHOCTHY.

KoBanienTHas HETOoJIsSIpHas CBSI3b. Cxemsl | Cocmagnsams cxeMbl 00pa30BaHusl KOBATCHTHOM
o0pa3oBaHUsl KOBAJICHTHOM CBSI3M B OWHAPHBIX | HETOISPHON XUMUYECKON CBSI3H.
COCTMHECHUSX. MonexynspHas u aToMHas | Mcnonv306ams 3HAKOBOE MOJICITUPOBAHHE.
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KPUCTAJUIMYECKUE DPEIIETKU, U CBOMCTBA BEILECTB C
9TUM THUIIOM PELIETOK.

JemoncTpanuu. BugeopparMeHTB ©  Clalbl

«KoBaneHTHasT XHMMHYECKass CBSI3bY. Komnnexmus

BCIICCTB MOJICKYJIAPHOTO MW AaTOMHOI'O CTPOCHMUA.
ATOMHBIX

Mopenu MOJIEKYJISIPHBIX U

KpUCTAJUIMICCKUX pCI_HéTOK

Onpedensmsb TATI XUMHYECKOU CBSI3U TI0 (hopmyIie
BEIIIECTBA.

IIpu6ooumsb IpUMEpHI BEIIECTB C KOBAJICHTHOM CBS3BIO.
Yemanaenueams TPUYMHHO-CIICICTBEHHBIC CBS3U MEXIY
COCTaBOM BEIIECTBA U BUIOM XHUMHYECKOH CBSI3U, MEKY
KOBAJICHTHOH CBSI3bI0 M KPUCTAITMYCCKUM CTPOCHUEM
BEIIECTBA, MEX/y KPUCTAJUIMYCCKUM CTPOCHUEM BEIIECCTBA

Hu €ro (1)I/ISI/I‘ICCKI/IMI/I CBOMCTBaAMH
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KoBanentnasa
HETMOJIAPHAS
U MOJIApHAast

XUMHUYCCKas CBA3b

DIEeKTPOOTPULIATETLHOCT. Psij
JIEKTPOOTpHUIIATeIFHOCTH. KOBaJIGHTHASI HENOJISIpHAST
U TOJISIpHAsi XUMHUYecKast CBsi3b. Jlumoib. Cxembl
00pa3oBaHMs KOBAJIEHTHOU MOJIIPHON CBSA3U

B 6I/IHapHI)IX COCANHCHUAX. MOJ'IGKy.]'IprHaSI 1 aTOMHas
KPUCTAJUIMYECKUE PEIIETKH, U CBOWCTBA BEILIECTB

C OTUM THUIIOM PEIIETOK.

JemoHcTpanuu. Moenn MOJIEKYJISIPHBIX M aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

ObvsacHams TIOHATHUS «KOBAJCHTHAs TOJSPHAsT CBS3bY,

«QIIEKTPOOTPULIATEIILHOCTDY, «BO3TOHKAY, WIH
«cydmuMmanus».

Cocmasnsams cxeMbl 00pa30BaHUS KOBAJIEHTHOH MOJSAPHOM
XUMHUYECKOHN CBSA3U.

Hcnonvzoeams 3HaKOBOE MOJIETIUPOBAHUE.
Xapakmepuzoéamb MeXaHU3M 00pa3oBaHMs IOJSPHOM
KOBAJICHTHOM CBS3U.

Onpedensimb THN XUMHYECKOW CBs3M 10  dopmysie
BEILIECTBA.

Ilpuooums TpUMeEpHI BEIIECTB ¢ KOBAJIEHTHON MOJISPHON
CBA3BIO.

Yemanasnusamn MNPUYUHHO-CJICACTBCHHBIC CBA3U MCKIY
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COCTaBOM BEIIECTBA U BHJIOM XHMHYECKOH CBS3H, MEKIY
KOBAJICHTHOW CBSI3bI0 W KPHUCTAJUIMYECKUM CTPOCHHEM
BEIIECTBA, MEX/Y KPUCTALUTMUYECKUM CTPOSHHEM BEIIECTBA
¥ ero (PM3NYECKUMHU CBOWCTBAMH.

Cocmasnsams  GOpMyNbl  OMHAPHBIX  COCAMHCHHMA IO
BAICHTHOCTH W HAXOOUMb BAJIEHTHOCTH 3JEMEHTOB IIO
(hopmMyIie OGMHAPHOTO COEAMHEHHUS.

Hcnonvzosams MaTCpPHaJIbHOC MOJACIUPOBAHNC
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Meramnueckas

XUMHNYECKas CBA3b

MeTtammdeckass XuMudeckas CBSI3b M MeTalanmdecKas
KpucTajimueckasi pemérka. CBoiicTBa BELIECTB C
9THM TUIOM pem€Tku. Enunas mpupoaa XMMHUECKUX
CBS3EH.

JemoHcTpanuu. BuneopparmeHTs! U craiiisl
«MeTammmyeckass XUMHYECKas CBI3bY. KOJ’IJ’IGKIII/ISI
«MeTaisl U CIUIaBbI».

JlaGopaTopHble onbIThI. 29. V3rotoBieHue Moy,
WUTIOCTPUPYIOIIEH 0COOEHHOCTH METaJIITNYEeCKON

CBsA3HU

Obvsicrame, 9TO TAKOE METAININYECKAs CBS3b.

Cocmaenams ~ CXeMbl ~ O0pa3oBaHUA  METATMYECKOM
XUMHYECKOHN CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJIEIUPOBAHHUE.
Xapaxmepuzosamo MEXaHU3M oOpazoBaHUs
METAUTMYECKOMN CBSI3H.

Onpedenams THUN XUMHUYECKOM CBSI3M 1O  (opmyiie
BEIIECTBA.

Ilpusooums IipuMeEpPHI BEIIECTB C METAIITUYECKOM CBS3BIO.
Yemanasnueamy TPUYUHHO-CIIEICTBEHHBIC CBSI3M MEXKIY
COCTaBOM BEIIECTBA U BHUJIOM XHMHYECKOH CBSI3H, MEKIY
METATUYECKON CBS3bI0 M KPHUCTAUIMYECKUM CTPOCHHEM

BCIICCTBA, MCXKAY KPHUCTATINIMYCCKUM CTPOCHHUEM BCHICCTBA
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1 ero GU3NYECKUMU CBOMCTBAMHU.

Hcnonvzosams MaTepruaJIbHOC MOACIUPOBAHNC

61

Crenenb okucnenust | Crenenp okucieHus. CpaBHeHHE CTENIEHH OKUCIEHUs | OOvsacHaAmb HIOHSITUS «CTEIEHb OKUCIJICHUS,
Y BAJICHTHOCTH. IIpaBuna  pacuéra  CTENEHEH | «BAJICHTHOCTHY.
OKHCIIEHHS 110 (popMyIaM XUMHUYECKUX COCIMHEHU Cocmaenams popMyiibl OMHAPHBIX COEIMHEHUN Ha OCHOBE
o01iero crroco0a UX Ha3BaHUI.
Cpasnusamu 6anenmHocms U CTENIEHb OKUCIICHUS.
Paccuumvigams ~ cTenieHM  OKHUCIEHHST 1O  (opMyiaMm
XUMHUYECKHUX COCIUHEHUN
62 OxucaurenpHo- OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. ObvsacHuameb TIOHATHS «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
BOCCTaHOBUTENbHBIE | OmpenereHre CTeneHeld OKHUCIEHUS JJIEMEHTOB, | PEaKIHH», «OKHCIIUTEIbY, «BOCCTaHOBHTEIbY,
peakuuun o0pa3yromux BelIecTBa pPa3HbIX KiaccoB. Peakiyy | «OKUCIEHHE», KBOCCTAHOBJICHUE.

HOHHOTO oOmeHa 151 OKHCJIHUTCIBbHO-

BOCCTAHOBUTCIILHBIC pCaKknuu. OxucnuTenb

1 BOCCTaHOBHTEIL. OKHCIECHHE M BOCCTAaHOBJICHHE.

CocraBneHue ypaBHEHUU OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI METOJIOM AJIEKTPOHHOIO
Oananca

JlemoncTpauuu. B3amMojelcTBUE IIMHKA C CEpOM,

Knaccuguyuposame Xumudeckue peaxkiuil Mo MpHU3HAKY
V3MEHEHUS CTETICHEW OKUCIICHUS YJIEMEHTOB.

Onpedensamb OKHCIUTENb W BOCCTAHOBHUTEIb, IPOLECCHI
OKHCJIEHUS U BOCCTAHOBJICHHUS.

Hcnonvzosams 3HaKOBOE MOZICIINPOBAHUC
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coysiHOM kucioroi, xnopunom wmeau(ll). I'openue
MarHusl. Bzaumoneiicteue XJIOPHOM

U CEpOBOJIOPOJIHOM BOJIBI

63 O6o06menrne u cucreMarusanus 3HaHuid 1o TeMaMm «llepuonuyeckuii 3aKOH M TEPUOAUYECKAs CHUCTEMAa XUMHUYECKHX HIIEMEHTOB
1. 1. MenneneeBa. CtpoeHue atoma» u «XumMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIIY
64 Koumponvnaa paboma no temam «lleprogumueckuil 3akoH M mepuoauyeckas cucreMa xumudeckux snemeHToB J[. M. Menneneesa.
Crpoenue atoma» u «Xumudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI)
Pesep | 64
HOE

BpeEMs
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(2 4 B Henemto, Bcero 70, u3 HUX 4 4 — pe3epBHOE BpeMsl)

Homep OcHoBHOe coJep:xkaHue XapakTepucTHKA OCHOBHBIX BU/I0B JIeATEJIbHOCTH
ypoOKa Tema ypoka
ypoka y4yammxcs (Ha ypoBHe y4eOHbIX JeicTBUIi)
n/n
IloBTOpeHue U 00001IeHUE CBeACHU 0 KYpCY 8 Ki1acca. XuMuveckue peakuuu (5 4)
1 Knaccudukanus bunapusie coenunenusi. Oxcuabl coieoOpasyromue | Xapakmepuzogams OKCHUIBI, TUIPOKCUIBI (OCHOBAHMS,
HEOPraHUYeCKUX U HecojeoOpazywomue. ['Mapokcuapl: OcCHOBaHUS, | aM(pOTEepHbIE TUAPOKCHIBI, KHUCIJIOPOJICOIepAKAIINE
BEILIECTB U UX aM(pOTEepHBIC THUIPOKCUIBI, KHUCIOPOACOICPKAIINEC | KHCIOTHI) U COJIHM IO TUTAHY: COCTaB, CIIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa KHUCJIOTBI. Cpennue, KHCIIBIE, OCHOBHBIC, | HA3BaHMI, XapaKTepHbIC CBOWCTBA U MOJyUEHHUE.
KOMILJIEKCHBIE COJIH. Knaccugpuyuposams oxcuapl, TUAPOKCUABI (OCHOBAHUSA,
Jemoncrpanun. O3HaKOMJIEHHE C KOJUIGKIHUSIMH | aMpOTepHbIE TUAPOKCH/IBI, KHUCIIOPOJICOAEpKAITIE
METaUIOB W HeMmeTawioB. (O3HAaKOMJIEHHE C | KHCIIOTBI) U COJIU IO PA3JIMUYHBIM IIPU3HAKAM.
KOJUICKIIUSIMH OKCHJIOB, KHCJIOT U COJIeH Ymems  moATBEpKIAaTh  XapaKTEPUCTUKY  OTAEIBHBIX
MpEACTaBUTENEH  KJIACCOB  HEOPTaHMYECKUX  BELIECTB
YpaBHEHUSMH COOTBETCTBYIOLIUX PEAKIIUH.
Packpvisams TeHETHYECKYIO CBSI3b MEXAY KilaccaMu
HEOPraHWYECKUX COCTMHEHUN
2—3 Knaccudukanus OO6o061mieHre cBeleHUH O XUMHUYECKUX peaknusX. | O0vbicHAmb TOHATHS «XUMHUYECKas PeaKlus», «peakiuu
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XMMHYECKUX PEAKIUI
10 Pa3JIMYHbIM

OCHOBAaHHAM

Knaccudpukanus XUMHYECKUX peakuuii 1o
pa3JIMYHBIM OCHOBAaHMUSAM: IO COCTaBY M YHUCIY
pearupyomux W o0pa3ylomuXcs BeIeCTB, IO
TeroBoMy 3(QeKTy, 1Mo arperaTHOoMy COCTOSHHIO
pearupyromux BelIeCTB, IO OOpaTUMOCTH, IO
M3MEHEHHIO CTENECHEH OKWCICHUS DIIEMEHTOB, IIO
KCIOJIb30BAHUIO KaTaau3aTropa.
onbITHI. 1.

JlaGoparopHble BzaumoneiictBue

aMMHaka M xJopoBojopoma. 2.  Peakuus

HeuTpanu3auuu. 3.  HaOmonenue

addekra

B3auMozeincTteue CepHOM  KHUCIIOTBI

TEILJIOBOI'O
peakuu HEUTpaJIU3aluH. 4.
C OKCHJIIOM
menu(ll). 5. PasnoxeHue mepokcuma Bojgopona ¢

MTOMOIIIBIO KaTalia3bl KapTodes

COCAMHCHU A, «KPCAKIIUN PA3JIOKCHUA», KPCAKIIUN 06M€Ha»,

«peaKIMu  3aMElICHUs», «PEaKIUu  HEeUTpaIu3alumn,
«OK30TEPMHUYECKHE peaKIm, «OHJIOTEPMHYECKHUE
peaknun»,  «oOpaTUMbIE  pPEaKIUU»,  «HEOOpaTHMbIC

pCakuumn», «OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN,

«T'OMOI'CHHBIC pCakuuun, «CTCPOrCHHLIC pCakuun»,

«KaTaTUTHYECKHE peakuuny, «HEKaTaTUTHYECKHE
peaKum», «TeraoBor 3PHEeKT XUMHUUECKON peaKIum».
Knaccugpuyuposames XuMU4eCKHE PEaKIUH MO Pa3TUIHBIM
OCHOBAHUSIM.

Onpeoensams OKUCIUTEIh M BOCCTAHOBHUTENb, MPOIECCHI
OKHCIIEHUS U BOCCTAHOBJICHUS.

Habniooams n onucvieams peakliud MeXAY BELIECTBAMU C

MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUHU

Ilonsarue o CKOpPOCTH
XHUMHYECKOH pCaKknunu.

Karanuz

Ilonsatue o CKOpPOCTH XUMHUYECKOH pCaKkuunu.

CDaI(TOpH, BJIUAIOOIUE Ha CKOPOCTbH XHUMHUUYCCKHUX

peakiuii: TpUpoaa pearupyroumx BEIIeCTB, HUX
KOHIICHTpAIIUs, TeMIiepaTypa, IUIOIIAab
COMPUKOCHOBEHUS, HaJau4ue KaraausaTopa.
Karanns.

JdemoHcTpanum. 3aBHCHUMOCTD CKOPOCTH

Ob6vsacuams, YTO TAKOE «CKOPOCTh XUMUYECKOH peakiumy.
Apaymenmuposams BbIOOp eUHULL U3MepeHus V.
Yemanaenueams NpUYUHHO-CIICICTBEHHBIE CBS3HM BIUSHHS
pa3NUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKUX PEaKIIHH.
Habniwooams v onucvieams peaklud MEXy BELIECTBAMH C
MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
IIposooums 3aBUCUMOCTh

ONBITHI, TOJATBEPKIAIOIINE
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XUMHYECKON PEaKIUH OT MPHPOABI PEarupyrOIINX
BEILIECTB. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOMN
peaKiuu OT KOHIIEHTPAIMN Pearupyroinux BEeIIeCTB.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOH peakiuud OT
IJIOIIA I COMPUKOCHOBEHUS PEarupyrominX BeIIecTB
(«kunsimui - cnoit»). 3aBUCHUMOCTH  CKOPOCTH
XUMHUYECKOH peakIMu OT TeMIepaTyphl pearu-
PYIOIIUX BEIIECTB.

JlabopaTopHble ONbIThI. 6. 3aBUCIMOCTH CKOPOCTH
XUMHYECKOH PEAKIUH OT MPHPOIBI PEardupyrOIINX
BELIECTB Ha NpHUMEpPEe B3aMMOJCHCTBHS PACTBOPOB
THOCylbGaTa  HaTpuss U XJIopuga  Oapws,
THOCYyJb(paTa HATPUS U COJSHOM KHUCIOTBL 7.
3aBUCHMOCTh CKOPOCTH XHWMHUUYECKOW pEaKIuu OT
MPUPOABI METAIOB TpPH WX B3aUMOJCUCTBUU C
CONSHOM KHUCIOTOM. §&. 3aBHCHMOCTH CKOPOCTHU
XUMHYECKOH PEAKIMH OT MPHUPOJABI KHUCIOT TpH
B3aUMOJICICTBUM HMX C KeJae3oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHMHYECKOW peakluud OT TeMIepaTyphl.
10.

3aBUCHMOCTD CKOpPOCTH XHMHYIECKOM p€akuuu OT

CKOPOCTH XUMHUYECKOH PeaKIMy OT PA3ITUYHBIX (PaKTOPOB
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KOHIIGHTpallud  pearupyroumx  BemiectB.  11.
3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pEeaKIuu OT
IUIOILAaIU CONPUKOCHOBEHHMS pearupyrommx
BemecTB. 12. 3aBUCUMOCTb CKOPOCTH XHMHYECKOMN

peakuuy OT HAIMYUS KaTajln3aropa

Xumnueckue peakuuu B pacrsopax (10 u)

DNeKTpoIUTHUYECKast

Auccounuanus

[lonatne 00 SIEKTPOIMTUYECKON IUCCOLMALNU. | Xapakmepu3oeambs TIOHSITHSI <OIEKTPOTUTHYECKAS
DNEKTPOIUTHl W HEIJIEKTPOJIUTHL.  MeXaHH3M | JUCCOLUAIUNY, «JIEKTPOITUTHI), «HEITEKTPOIUTHIY.
JUCCOIMAIMN  JJICKTPOJUTOB  C  Pa3IM4HbIM | Yemanasiusams TPUYUHHO-CICACTBEHHBIE CBS3H MEKIY
xapaktepoMm cBs3H. CTeneHb 3JIEKTPOIUTUYECCKON | PUPOAOH SJIEKTPOIUTA M CTENICHBIO €r0 IUCCOLUAIIHH.
mucconranui. CUIIbHBIE U CIIA0BIe SIEKTPOITUTHI. Ycemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
Jemoncrpanuu. VcnbiTaHue BemeCTB W WX | TUIIOM XHUMHUYECKOH CBS3M B DJIGKTPOJIUTE U MEXaHHU3MOM
PacTBOPOB Ha ANEKTPOMPOBOIHOCTD €ro JIMCCOIHAIINU

JladopaTopublii onbiT. 13. Jlucconumarus ciaObIx

ANEKTPOJIUTOB Ha MIPUMEPE YKCYCHOM KUCIIOTBI
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7 OCHOBHBIE OCHOBHBIE TOJ0KEHHUS TCOpHUU 3JI€KTpOJIHTPI‘IeCKOI>'I Xapakmepu306amb IIOHATHUA «CTCIICHb AHMCCOLMAILINN)),
ITOJIOKCHUA TCOPUU Jucconuanuu. Knaccn(bmcauml HOHOB u HUX | «CHJIbHBIC SJICKTPOJIUTBIY, «crabple OJICKTPOJIUTHD?,
JIEKTPOIUTUYECKOI cBoiicTBa. KHCIOTBI, OCHOBaHMS ¥ COJM KaK | KKATUOHBID», «AHUOHBD», «KHCIOTBD», OCHOBAHUS, «COJIM.
mucconnanuu (TOMl) | anexTponutsl. Ux knaccudukauus u nuccouuanusd. | Cocmasnsims ypaBHEHUS dJIEKTPOIUTHUECKON AMCCOLUALIN

JdeMoHcTpanuu. 3aBUCUMOCTD | KMCIIOT, OCHOBAaHUM U COJIEH.
ANEKTPONPOBOJHOCTH  YKCYCHOM  KUCJIOTHI  OT | Mnntocmpuposams  TIPUMEPAMU  OCHOBHBIE  ITOJIOKEHUS
KOHIIEHTpauuu. J[BU)KEHHE OKpallleHHbIX HOHOB B | TEOPUHU HJIEKTPOIUTHUECKON JUCCOLMALIUY.
JIEKTPUUYECKOM T10JIe Pasnuuams ~ KOMIIOHEHTBI  JIOKa3aTeNbCTB  (TE3HCOB,
apryMEHTOB M ()OPMBI JJOKA3aTEIIHCTBA)
8—9 | Xumnueckue OOure XUMHUYECKHEe CBOWCTBA KHUCIIOT: M3MEHEHUe | Xapakmepuzosams O0IINE XUMHUECKHE CBOMCTBA KUCIOT C

CBOMCTBA KMCIIOT KakK

ANIEKTPOJUTOB

OKpacKM  HHIUKATOpPOB,  B3aUMOJEHCTBHE  C
METaJUIaMH, OKCUJAMU U TUIPOKCUAAMHU METAJUIOB U
consiMu. MoleKymsipHble UM HOHHBIE (TIOJIHBIE U
COKpalI€HHbIE) YpAaBHEHHUs peakuui. XUMHUYECKUN
CMBICII ~ COKpalI€HHBIX  ypaBHEHUH.  YCIIOBHUA
MIPOTEKAHUs PEaKUU MEXAY OJIIEKTPOJIUTAMU [0
KOHIIA. Psi1 akTUBHOCTH METAIIIIOB.

JlabopaTopuble onbIThbl. 14. V3MeHeHHEe OKpacKu

WHJIMKaTOpOB B KHUCIOTHOW cpene. 15. Peakius

MO3ULUN TEOPUH DIEKTPOTUTHUECKON AUCCOLUAIIH.
Cocmasnams MOJNEKYISpHbIE, TOJHBIE W COKpaIIEHHBIE
VMOHHBIEC YPaBHEHUS PEAKIIUH C y4acTHEM KHUCIIOT.
Apaymenmuposams BO3MOXKHOCTh NPOTEKAHUS PEAKIMHA C
yyacTHEeM KHCJIOT Ha OCHOBe mpaBuia bepromne u psna
aKTUBHOCTH METAJUIOB.

IIposooums XUMHYECKHE

ONBITHI,  TMOATBEPKIAOIINE

CBOMCTBA KHCIIOT, C COOJIIOJICHHMEM TPaBWI TEXHHUKHU

0€30I1aCHOCTH.
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HEUTpanu3alMu pacTBOpa IMIENOYH  Pa3IUIHBIMU
kucinoramu. 16. Ilonyuenue rugpokcuaa meau(ll) u
€ro B3aMMO/JICUCTBUE C PA3IMYHBIMU KUCTOTaMU. 17.
BzaumoneiicTBue CHIBHBIX KHCIOT C  OKCHAOM
meau(ll). 18—20. BsaumopelcTBHE KHCIOT C

Metasmamu.  21. KauecTBeHHas ~ peakuust  Ha
kapOoHaT-uoH. 22. [lonydeHnue cTynHd KpEeMHHEBOU
KuCaoThl. 23. KauecTBeHHas peakius Ha XJIOpH-

WIH CyTb(aT-UOHBI

Habnwooams n onucviéamo pCakiuu C y4aCTUCM KUCIIOT

C IOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XUMUYECKUE O6mme XUMHYECKHE CBOICTBA menoueit: | Cocmagnsams MOJNEKYJSIPHBIC, TOJHBIE M COKpaIEHHBIE
CBOWCTBA OCHOBAaHUM | B3aMMOAEWUCTBME  C  KHUCIOTaMH,  OKCHIAMHU | HOHHbIE ypaBHEHUs PEaKLUi C yuaCTHEM OCHOBAHUH.
KaK 3JIEKTPOJIUTOB HEMeTaJlIoB, coisiMu. O0IIMe XUMUYECKUE CBOWCTBA | ApeymeHmupoeams BO3MOKHOCTb MPOTEKAHUS peakiuil ¢
HEpPACTBOPUMBIX OCHOBAHHWI: B3aMMOJEHMCTBHE C | y4acTHEM OCHOBAaHUM Ha OCHOBe npaBuia beproiie.
KHCIIOTaMH, Pa3JI0KEHHE IPU HarPEBAHUU. Ilpo6ooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
JlaGopaTopHble onbIThl. 24. VI3MeHeHUE OKpacKH | CBOWCTBA OCHOBAaHUM, C COOJIIOJEHMEM NpPaBUJI TEXHUKU
MHIVKAaTOPOB B LIEJIOYHOMN cpene. 25. | Ge3zomacHOCTH.
B3aumopeiictBue menoyel ¢ yriaekuciabIM Ta3oM. | Habniodams M onuckiéams peakluu ¢ y4acTHEM KHCIOT C
26. KauecTBeHHas peakIMsi Ha KaTHOH aMMOHHS. | IOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKa XUMUU
27—28. Tlomyuenune ruapokcuga meau(ll) m ero
pasnokeHue
11 XUMHYECKHE OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapaxkmepuzosamp 0O0IIME XUMHUUYECKHE CBOWCTBA COJIEH C
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CBOMCTBA COJIEU KaK

AIIEKTPOJIUTOB

B3aMMO/ICHCTBHUE C KUCIIOTAMHU, IIEJIOYaMH, COIIMU

U MeTajuiaMu. B3anMoaeicTBUE KUCIIBIX COJIER CO

IIET0YaMH.
JlabopaTopuble onbiThbl. 29. B3auMmopeiicTBue
kapbonaroB ¢  kucnotamu. 30. Ilomydenue
rugpokcuna  kenesa(lll). 31, BsaumopeiicTBue

xelesa ¢ pactBopoM cynbhara meau(Il)

ITO3ULIMKA TEOPUH JIEKTPOJIMTUYECKON TUCCOLUALUN.
Cocmaensams MOIEKYISIPHBIE, IIOJHbIE M COKpalEHHbIE
VOHHBIC YPABHEHMSI PEAKLIUI C y4aCTHEM COJIEH.
Apaymenmupoéams BO3MOXKHOCTb TIPOTCKaHUS pPEaKUUN

C y4acTHEM COJIEM HAa OCHOBE mpasuia beproe.

IIposooums  ONBITHI, TOATBEPKIAOIINEC XUMHUUICCKUE
CBOMCTBa coJiel, ¢ COOJIOACHHEM NPaBHJI TEXHUKHU
0€30IaCHOCTH.

Habniooams u onucviéams peakuuu € y4acTHEM COJeH

C TIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

12 [Tonstue o rugponuze | ['maponus kak oOMEHHOE B3aMMOEHCTBHE collel C | YcemaHnasnueams 3aBUCUMOCTb MEXKAY COCTAaBOM COJNHM U
coneit BOAOW. I'MIponu3 conM CHIBHOTO OCHOBAaHUS W | XapaKTepoM €€ I'MIpOoJu3a.

cmaboit  kucnoTel. [wapomu3  comu  cmaboro | Ananuzuposams  Cpely pacTBOpa COJM C  MOMOIIBIO
OCHOBaHMS M CWIBHOW KHCJIOTBL. BOJOPOIHBIN | HHAMKATOPOB.
nokasareins (PH). IIpocno3zuposams THUII TUAPOJIA3A COJIM HAa OCHOBE aHAJIN3a
Jemoncrpanuu. Onpenenenue xapakrepa cpelbl B | €€ GpopMyisl
pacTBopax coien

13 IIpaxmuueckas CBoiicTBa KHCIIOT, OCHOBAaHHH, OKCHAOB M coieil | Ymems oOpamarbcss ¢ 1abopaTopHbIM 000pYyJOBaHUEM

paboma 1. PemieHue
AKCIEPUMEHTATBHBIX

3aaa4 Io TEME

B CBCTC TCOpHUU SHCKTPOHHTH‘{CCKOﬁ JUucconmranmmn
n HpCIlCTaBJ'ICHI/Iﬁ 00 OKHCIINTCIBHO-

BOCCTAHOBUTCIIBHBIX PCAKIUAX

N HarpCBaTCJIbHbIMHA HpI/I60paMI/I B COOTBCTCTBUH
C IIpaBUJIaMU TCXHUKHU 0C30ITacCHOCTH.

Habniooamws cBONCTBA 37IEKTPOJIUTOB.
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«INEKTPOTUTHUYECKAS

IIUCCOLIHALIHIY

Habniooams UM onucvléamv  PEAKUUU C  y4aCTHEM
JIEKTPOJIIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WU
POZHOTIO0) A3bIKA U SI3bIKA XUMUHU.

@opmynuposamb BBIBOBI MO pe3yJibTaTaM IMPOBEIEHHOTO

JKCIIEpPUMEHTA
14 O606H.[€HI/IG " CUCTEMaTHu3aluia 3HAHUH 10 TEME « XUMUYECKHE pC€aKluu B paCTBOpAX IJICKTPOJIUTOB»
15 Konmponvnas paboma I o teme «XMMHYECKHUE PEAKIIUHA B PACTBOPAX IJICKTPOIUTOBY
HeMmeTasiibl M MX coeAMHEeHHs (25 1)
16 O61ua;1 CTpOGHI/Ie adTOMOB HEMCTAJIZIOB BN HUX IIOJIOKCHHUEC B 06?3}ZCH}ZI’I’1b, YTO TaKO€ HEMCTAJIJIbI.
XapaKTCPUCTHUKA Hepnozmqecxoﬁ CUCTEME. PSIII Xapakmepuweamb XUMHNYCCKUEC DJIECMCHTHI — HEMETAJIJIbI U
HEMCETAJIJIOB QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'H/ILIeCKI/Ie CTPOCHUC, (1)I/IBI/III€CKI/I€ U XHUMHYECKHE CBOWMCTBA IMPOCTBIX
peI_HéTKI/I HEMCETAJIJIOB —_— IMPOCTBIX BCIIICCTB. | BEIIECCTB — HEMCETAJIJIOB.
dusnueckue CBOICTBa HEMCETAJIIIOB. O6H_II/IG Obvacuamo 3aBUCUMOCTH OKHCJIINTCIBHO-
XUMHUYECKHE CBONMCTBA HEMETAIIOB: OKHUCIUTEILHBIE | BOCCTAHOBUTEILHEIX CBOICTB (I/IJ'II/I npedcxasbleamb

U BOCCTAaHOBUTEJIbHBIE.

Hdemoncrpanun. Komnekinus HemeramioB. Monenu
KPUCTAININYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U
MoJieKysipHble. O30HAaTOp U MPUHLIUIIBI €70 PabOTHI.
['openne mpocThIX BEIIECTB — HEMETAIJIOB: CEphI,

docdopa, TpeBeCHOTO yTrIast

CBOMCTBA) DJIEMEHTOB-HEMETAIZIOB OT WX TIOJIOXKCHHUS B

HepHOHquCKOﬁ CUCTEMC XUMHUYCCKHUX 9JICMCHTOB

J1. 1. MeHpeneeBa.
Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM XUMHUYECKOU TUIIOM

aToma, CBS3BIO,

KpHCTElJ'IJ'IH‘-IGCKOﬁ peHIéTKI/I HEMeTaJlJla ¥ €ro COeAUHEHUIN 1
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¢u3nYeCKUMU CBOMCTBAMM JAHHOTO HEMeTalla M  €ero

COEIMHEHU M.
/Jloxa3zvieamb OTHOCUTEIIBHOCTh IOHATUH «METAL» H
«HEMETAILII»

17 Oo6mas lanmorensl, CTpoeHWE WX aTOMOB W MOIEKYI. | Xapakmepuzosams CTPOCHHE, (PUINICCKUE U XUMHYCCKHE
XapaKTEePUCTHKA @usznueckue M XHUMHYECKHE CBOMICTBA TaJIOTEHOB. | CBOMCTBA, IOJYYEHHE U NMPUMEHEHUE TAJIOT€HOB B ILIAHE
snemeHToB VIIA- 3aKOHOMEPHOCTH M3MEHEHUS! CBOICTB TaJOT€HOB B | 001Iero, 0COOEHHOTO M €IUHUYHOTO.

IPYIIIBl — TAJIOT€HOB | 3aBUCUMOCTH OT UX IOJIOKEHUS B MEPUOANYECKON | Vemanaenusams TPUUMHHO-CIECTBEHHBIE CBSA3M MEXIY
CHUCTEMC. HaXO)KZIeHI/IC TaJIOrCHOB B INPUPOAC U UX | CTPOCHUCM aToMa, XUMHUYECKOHU CBA3bIO, TUIIOM
MOJTy4YEHHUE. buonoruueckoe 3HAYCHUE U | KpUCTATMYCCKON PEHIETKU Y TaIOTCHOB U (PU3NICCKUMU H
MIPUMEHEHHUE TaJOreHOB. XUMUYECKUMH CBOMCTBAMU HTUX BEILECTB
JdemoncTpanun. O0pa3ipl raJoreHOB — MPOCTHIX
BemiecTB. B3anmoielicTBrE TaJoreHoB ¢ METaIaMH.
BriTecHenue xsmopoM 6poma MM MoAa U3 pacTBOPOB
HUX COJIEN

18 Coenunenus lasioreHOBOIOPOZIBI M COOTBETCTBYIOIIME UM | Xapakmepuzosams ¢ UCIOIB30BAHUEM PYCCKOTO (POJIHOTO)
TaJIOTCHOB KHCJIOTHI:. IIJTaBUKOBAadA, COJIsAHasd, 6p0M0130)10p0)1Ha$1, SI3bIKAa U A3bIKAa XUMHHU COCTAaB, (1)I/I3I/I‘~IGCKI/I€ U XUMHUYCCKUC

nonosonopoanas. lamorennasl. KauecTBeHHBIE
peakuuu Ha  rajoreHuJ-uoHsl.  IIpumenenue
COCIMHEHU IaJIONEeHOB.

JeMoHCcTpanus. Komneknus MIPUPOIHBIX

CBOICTBa, TMOJY4YEeHHME U MPUMEHEHHE COEAMHEHUN
raJIOT€HOB.
Haszvieamv  coenmuHeHHUs TrajloreHoB 1o  (opmyne u

cocmagnsims GOPMYJIbI 110 UX HA3BAHHUIO.
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COEAMHEHUH XJIOpa.
JlaGopaTopuslii onbIT. 32. Pacnio3HaBaHue

TraJorcHuJ-uoHoB

Yemanaenueams TPUYMHHO-CIENCTBEHHBIE CBS3U MEXAY
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAUIMYECKON PEILETKH B
COEJMHEHUSX TaJIoTeHOB U (PU3UUYECKUMHU U XMMUYECKUMU
CBOMCTBAMM TUX BEILECTB.

IIposooums, Habniooamv W OnUCLIGAMb XUMHUYECKUN
DKCIIEPUMEHT II0 PACIO3HABAHUIO TaJOTCHHUJ-UOHOB C
co0JII0/IEeHHEeM IIPAaBUJI TEXHUKU OE€30IaCHOCTH.

Buinoansamo

pacuéTel MO XUMHYECKHM (QopmyrnaMm u

YPaBHEHUSIM  pPEaKLMi, NPOTEKAIIMX C  y4aCTUEM

COE€IMHEHHI TAJIOTEHOB

19

Ipaxmuueckas
paboma 2. zyuenue
CBOMCTB COJISTHOU

KHCJIOTBI

ConaHasg KucJIoTa KaK CHJIBHBIN QJICKTPOJIUT.

Tunuynasie pe€akiuu KHUCJIOT, XapaKTCpPpHbIC JIA
COJITHOM KHCJIOTBI: B3aMMOJICHCTBHE C METalJIaMH,
OCHOBHBIMH n aM(l)OTepHI)IMI/I OKCHuJaMu,
OCHOBAHUSAMHU H aM(I)OTepHBIMI/I TUAPOKCUIAMU,

consmu. KauecTBeHHas pCaKknus Ha XJIOPUA-UOH

Ymems oOpamatbes ¢ nabopaTOpHbIM 000pYAOBaHHUEM U

HarpeBaTelbHBIMM ~ NpUOOpaMH B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISANINX C
HUMH SBJICHU.
Habniooams W onucvléams  peaklMM C  ydacTHEM
ANIEKTPOJUTOB C MOMOIIBI PYCCKOTO (POJIHOTO) s3bIKa M
SI3bIKA XUMUH.

Dopmynuposamb BBIBOJBI 10 PE3yJbTaTaM IMPOBEIEHHOTO

9KCIICPUMCHTA
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20 Oo6mas OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. | /lasame 0OO0IIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTBHIM
XapaKTepUCTHKA Cepa B mpupone U e€ moiydyeHue. AJJIOTPONHBIE | BEIIECTBAM U COCIMHEHUSM XaJIbKOTEHOB B 3aBUCUMOCTH OT
as1eMeHTOB VIA- MoIuGUKAMK Cepbl U MX CBOMcTBa. XMMHYECKHE | UX MOJOXKEHUS B IEPUOJUUECKON CUCTEME.

IpyIIbl — CBOWCTBA cepbl U €€ IPUMEHEHUE. Xapakmepuzoeams CTpOEHHE, aNIOTPOINIO, (PU3NYECKUE U
xaspkoreHos. Cepa JdemMoHcTpanuu. BzaumoneiictBue cepsl ¢ XUMUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.
MeTajuiaMu. ['opeHune cepsl B KUCIOpOIe Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
CTPOCHHEM  aToMa, XHMHYECKOH  CBSA3bIO,  TUIIOM
KPUCTANINYECKON peméTku cepbl M €€ (U3NUYECKUMHU U
XUMHAYECKHUMHU CBOWCTBAMH.
Bvinonnsams  pacy€rbl MO0 XUMHUYECKMM (GOpMyNIaM |
YPaBHEHUSIM PEAKLUH, IPOTEKAIOIIUX C YYAaCTHEM CEpBHI.
IIpogooumys, Habmooams WM onucvLleamv XUMUYECKUI
HKCTIEPUMEHT I10 TOPEHUIO CEPhI Ha BO3/IyXE€ U B KHUCIOPOJIC
C COOJTIOZICHNEM TIPaBIII TEXHUKH 0€30TacCHOCTH
21 CepoBojiopo 1 CepoBoJIOpOJI: CTPOEHHE MOJEKYIbI, (puzndeckue u | Xapakxmepuzosams ¢ UCIOIb30BAHUEM PYCCKOIO (POJHOIO)

Cyb(pUIBI

XUMHUYCCKUC CBOﬁCTBa, MOJIYUCHHUEC U 3HAUCHHUC.

CepoBogoponHass kucinora. Cynbduapl U HX
3HaueHwue. JlroMmuHOPOPHI.
Jemoncrpanuu. Komnekius CyabQUIHBIX Y.

KauecTBennas pCaKknusd Ha CYJ'IB(I)I/I,Z[-I/IOH

A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XHUMHUYECKUE
CBOICTBa, TMOJIyYCHHUE W TPUMEHEHUE COCAWHCHHUU CEphl B
CTENeHN OKUCICHUS —2.

Ha3zvieams coenuHEeHUs cepbl B CTETIEHU OKUCICHHS —2 TIO
dbopmyne u cocmagnams GOpMyIIBI IO UX HA3BAHUIO.
Cocmasnamo HOHHBIE

MOJICKYJIAPHBIC U YpaBHCHUA
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peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MIPOLIECCHI OKHUCJICHUS-BOCCTAHOBJICHUS,
onpeoensams OKUCIUTEIb U BOCCTAHOBUTEb U COCMABIAMb
AJIEKTPOHHBIA OaJlaHC B pEAKIHSIX C Y4acTHEM CEphl B
CTETEeHU OKUCIICHUS —2.

Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKAY
XUMHUYECKOH CBSI3bIO U TUIIOM KPUCTAJUIMYECKOUN PEIIETKH B
COCIMHEHUSAX CEepbl U (PUIHYSCKUMU H XHUMHUYECKUMHU

CBOMCTBAMU DTUX COEIMHEHUN

22

Kucnopoausie

COCAUHCHUS CCPhI

Oxcun cepwi(IV), cepuucrtas KUCIOTa, CYIb(QUTHI
KavecTBeHHast peakiyst Ha CyJlb(UT-HOH.

Oxkcun cepwi(VI), cepHas kucinora, CyibQaThl.
Kpucramnorngparsl. KauecTBeHHass peakuus Ha
Cynb(aT-uoH.

Jemoncrpanuu. OOecuBeurBaHHE OKpallEHHBIX
TKaHEH W I[BETOB CEPHUCTHIM T'a30M.
KOHIIEHTPUPOBAHHOMN

BsaumogeiicTBue CEepHOH

KHCIOTHI ¢ Menpto. OOyrmuBaHue OpraHMYECKHX
BEILIECTB KOHIEHTPUPOBAHHOM CEPHOU KHUCIOTOM.

JladopaTopHublii onbIT. 34. KauecTBeHHBIC peakITuu

3anucvieams  (HOpMYNBI OKCHIIOB CEpBl, HA3bl8AMb WX,
Onucviams CBOWCTBA HAa OCHOBE 3HAHMM O KHUCIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOWCTBA CEpPHOM KUCIIOTHI KaK 3JIEKTPOJIUTA.

Cocmasnsaims ~ MOJEKYISIpHbIE W  WOHHBIE YPaBHEHHS
peaKkuuii, XapaKTEPU3YIOIINX XUMUUYECKUE CBOMCTBA CEPHOMU
KHUCJIOTBIL.

Pacnosznaeams cynbhaT-uoHsbI.

Xapakmepuzoeams ¢ UCHOIB30BAHUEM PYCCKOrO (POIHOIO)
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Ha CcyNb(haT-uOHBI

SA3blKa M S3bIKA XUMHUU CBOWMCTBA KOHUEHTPUPOBAHHOMN

cepHoﬁ KHCJIOTHBI KaK OKUCJIUTCIIA.

Cocmasnamo ypaBHCHHS OKHCIUTENBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIHUH METOJOM 3JIEKTPOHHOTO
Oananca.

Boinonansmes  pacy€rbl M0  XMMHYECKMM (GOpMysIaM |

YpaBHCHUAM peaKHHﬁ, MIpOTCKAOIIUX C Yy4aCTUEM cepHoﬁ
KHCJIOTHI.

Habnwooams 1 onucviéams XUMAYECKUH IKCIIEPUMEHT

23 Ilpaxmuueckas CepHass KHWCIOTa KaK CHJIBHBIA  DJIEKTPONHUT. | Ymems oOpamarthesi ¢ 1a00OpaTOpHBIM 00OpYIOBaHHEM U
paboma 3. Uzyyenne | TUNWYHBIE pEaKIUU KHUCIIOT, XapaKTepHbIe MJisi | HarpeBaTeIbHbIMA  NpuUOOpaMH B COOTBETCTBUU  C
CBOMCTB CEpHOM pa30aBiIeHHON CEpHOM KHUCIOTHI: B3aMMOJICHCTBHE C | MpaBUIAMH TEXHUKH O€30MaCHOCTH.

KHUCJIOTBI MeTajlIaMy, OCHOBHBIMH " amotepHbiMU | Habniooams CBONCTBA 3JEKTPOIUTOB U MPOUCXOIANINX C
OKCHJJaMU, OCHOBAaHUsSIMU )51 aM(bOTepHI)IMI/I HUMH SIBJICHUH.
ruapokcuaaMu, consmu. KauectBenHas peakuus Ha | Habniodams W onucvléams  Peakud € y4acTHEM
cynb(haT-uoH AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIU
POJIHOTO) SI3bIKA M SI3bIKA XUMUHU.
@opmynuposamb BBIBOJBI MO pe3yJbTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA
24 Oobmas OOmiasi xapakTepuCTUKa dJIEeMEHTOB VA-rpynnsl. | [Jasams OOLIyI0 XapaKTEpUCTUKY aToMaM, MPOCTBIM
XapaKTepUCTUKA A30T, CTpoeHHWe aroMa ¥ MOJEKYJbl a30Ta. | BEECTBAM W COCAMHEHHUSM »yeMeHToB VA-Tpynmbl B
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XUMHUYCCKUX
31eMeHTOB V A-

rpynmsl. A30T

dusnyeckue U XMMUYECKHME  CBOWCTBA M
MpUMEHEHUE a30Ta. A30T B TMPUPOJE U €ro
Ouosoruueckast poiib.

Hemoncrpaumuu. [(uarpamma «CocTaB BO3IyXan.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi»

3aBUCUMOCTH OT UX IOJIOKEHMS B IEPUOJIUYECKON CUCTEME.
Xapakmepuzoeams ¢ UCNOIB30BAHUEM PYCCKOrO (POIHOIO)
A3blKa M S3blKa XMMHUU CTpOEHHE, (u3HUecKHue U
XMMHMYECKHE CBOMCTBA, ITOJIyYCHHE U IPUMEHEHHUE a30Ta.
Hasvisams coenuHeHus a3oTa Mo (HopMylle U cocmasiame
(GopMyJIbI 110 UX HA3BAHHUIO.

Ycemanasnueams TIpUYMHHO-CIIEACTBEHHBIE CBSI3U  MEKIY
CTPOEHHEM aTOMa U MOJIEKYJIbI, BUAOM XMMHUYECKOHN CBS3H,
TAIIOM  KPUCTAJUIMYECKOM  pemETKM a30Ta MU €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

Buinonnams  pacdéTel MO XUMHYECKUM QopMmyiaM H

YpaBHCHUAM peaKHHﬁ, MPOTCKAOUINX C YHAaCTUCM a30Ta

25

Ammvunak. Coiu

AMMOHU

AMMHAK, CTpOCHHUE MOJEKYJIbl U (PU3NUECKHE
CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOHOpHO-aKUENTOPHbIA MEXAHU3M
oOpa3oBaHHMsI CBS3M B  KAaTHOHE  aMMOHHA.
BoccranoButenpHBIE CBOMCTBA aMMHAaKa.

Comu ammoHMA W uX HpuMeHeHue. KadecTBeHHas
peakurs Ha KAaTUOH aMMOHHUS.

coOupanue U

demoncrpauuu.  IlomyueHnue,

pacCriosHaBaHWEC aMMHakKa. Paznoxenune Juxpomarta

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKa W S3blIKa XUMHH COCTaB, CTPOCHHE MOJEKYJIbI,
buznueckue ¥ XHMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
IIPUMEHEHNE AMMUAKA.

Ha3zvieams conmun aMMoOHMSI 110 (GopMyllaM U coOCMmasisamy
(hOpMYJITBI IO UX HA3BAHUSIM.

3anucvieamv ~ MOIIEKYNSpPHbIE W  HMOHHBIE YpaBHEHUS
peakuui, CBOICTBA

XapaKTCPU3YIOIIUX XHUMHUYCCKUC

aMMHMaKa U COJIEM aMMOHMUS.
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aAMMOHHSI.
JlaGopaTopuslii onbIT. 36. KauecTBeHHAsT peakius

Ha KaTUOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHCIIUTENLHO-
BOCCTAHOBUTEJIBHBIX PpEAKIMH C ydyacTHEM aMMHaKa C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CICACTBEHHBIC CBSI3H MEXKIY
BUJIOM XHMHYECKOW CBSI3M, THUIIOM KPUCTAILUIMYECKOMN
pPEmETKM B aMMHUAKE U COJISX aMMOHUS U (PU3HUECKUMU U
XAMHYECKHMU CBONCTBAMM ATHUX BEIECTB.

Ilposooums, wnabroO0ams W ONUCHIGAMb XUMHYCCKHUI
AKCIIEPUMEHT TI0 pPAaCMO3HABAHMIO HOHOB AaMMOHHS C
cOO0JTI0IEHHE TTPABHUIT TEXHUKU 0€30MaCHOCTH.

Buvinonnamo

pacuéTel MO XUMHYECKHM (QopmynaMm u

YpaBHCHUAM peaKHHﬁ, MPOTCKAOMIUX C YyHaCTUEM aMMUaKa

26

IIpakmuueckas
paboma 4.
ITonyuenne ammuaxa
U U3y4YECHUE €Tr0

CBOWCTB

[Tomy4yenue, cobnpaHue U pacrio3HaBaHUE aMMHAKa.

N3yueHne pacTBOpUMOCTH aMMHaka B BOJIE U

XapaKTCPUCTHUKA OCHOBHBIX CBOMCTB ruapara
ammuaka. KauecrBenHas pcaknud Ha KaTHUOH
AMMOHMUA

Ilonyuams,  cobupamv W  pacnosnasams  aMMHAK.

Obpawamvcss ¢ nabopaTopHbIM  000pyIOBaHHEM U

HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams n onucvieams XUMHUYECKUN 3KCHEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO pPE3yJbTaTaM MPOBEAEHHOTO
AKCIIEPUMEHTA.

Compyonuuames B TIpOIlECCe YYEOHOTO B3aMMOJICHCTBHS
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npu paboTe B rpymmax

27—28

Kucnoponusie

COCANHCHHUA a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIC.
A3oTucTas KUCJIOTa U HUTPUTBL. A30THasl KHUCIIOTA,
e€ Ioy4yeHue U cBorcTBa. Hurparsl.
JdemoHcTpanmu. B3aumopeiicteue
KOHIICHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEIBIO.
I'openne uy€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlaGopatopHblii onbIT. 37. XUMHYECKUE CBOICTBA

a30THOM KHUCJIOTHI KaK OJICKTPOJIUTA

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POJHOIO)
A3bIKa M SI3bIKA XUMHH COCTaB, (U3NYECKUE U XHUMHUYECKUE
CBOICTBA, MTOJIy4YEHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmasnams ~ MOJEKYNSIpHbIE W WOHHBIE  YPaBHEHHS
peakuuii, XapakTepU3yKOIIUX XUMHUYECKHME  CBOMCTBA
OKCHJIOB a30Ta.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHUYECKOW CBSA3M, THUIIOM KPHUCTAJUIMYECKOU
pemeéTKh B OKCHAAX a30Ta U UX (DUINYECKUMH H
XUMHUYECKUMH CBOMCTBAMHU.

Xapaxmepuzoéams ¢ UCTIOIB30BaHUEM PYCCKOTO (POIHOTO)
S3bIKA M SI3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOMCTBAa Qa30THOM KHCIOTHI KakK »JJEKTPOJUTa H €€
MIpUMEHEHHE.

3anucvieamo MOJICKYJISIDHBIC W HMOHHBIC  YpPAaBHCHUA
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peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

Ilposooums, HabnOO0amMs W ONUCHIGAMb XUMHYCCKHUI
SKCIEPUMEHT, XapaKTepU3YIOIIUA  CBOMCTBA  a30THOMU
KHCIIOTBI KaK OJJICKTPOJIUTA, C COOJIOJEHUEM TIPABHII
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIIOTY KaK OKUCIHUTEb.
Cocmasnams

YpaBHCHUA OKHUCIHNTCIIbHO-

BOCCTaHOBUTEIBHEIX peakuuid, XapaKTEPU3YIOIINX
XUMHYECKHE CBOMCTBA a30THOM KUCIOTHI KaK OKUCIIHTENS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajiaHca.

IIpogooumys, Habmooams WM onucvLleamv XUMUYECKUI
SKCIEPUMEHT, XapaKTepU3YIOIIU  CBOWMCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOIEHUEM MTPABUIT TEXHUKHU

0€30I1aCHOCTH

29

®docdop u ero

COCIUHECHUA

docdop, crpoeHue aroma u annorponus. Pochuabl.
®ocpun. Oxcua docdopa(V) u docdopHas
kucnora. Pocatsl.

JemoncTpamuu. O0pa3ubl IPUPOJHBIX COSAMHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayXe U B

kucnopone. Ilomydenue OGemoro Qochopa wu

Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘-ICCKI/IC
U XHUMHYECCKUC CBOﬁCTBa, IMOJIYUCHHUEC W TMPUMCHCHUEC
docdopa.

CaMOCTOSTEIBbHO onuceleams CBOMCTBa OKCHuIga

dochopa(V) Kak KHUCIOTHOTO OKCHJIa H CBOWMCTBA
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HCIIBITAHUE €TI0 CBOMCTB.
JlaGopaTopuslii onbIT. 38. KauecTBeHHAs] peakius

Ha docdar-uon

dbocopHOIi KHCTOTEHI.

dochopa(V) u

dbocpopHOl KHCIOTHl ypaBHEHUSIMH COOTBETCTBYIOIIUX

Hnnrocmpuposams ~ CBOWCTBA  OKCHAA

peaKIui.
IIposodums, Hab0OamMb W ONUCLIBAMb XUMHYECKUHN
OKCHEPUMEHT €  COOJIIOJJICHHEM  TpaBWI  TEXHUKHU
0€301MMacHOCTH.
Pacnosznasams dhochar-noHsl
30 Oobmas OOmas xapakrepuctuka syneMeHToB |VA-rpynnsl: | Jasame 0O0LIyl0 XapakTEpUCTUKY aroMaMm, HPOCTHIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHHSI aTOMOB, ITPOCTHIX BEIIECTB U | BEIIECTBAM M COCIWHEHHSIM OJJIeMeHTOB I[VA-rpynmsl B

3reMeHToB IV A-

IPYIIBL. YTIEpOL

CO@I[I/IHGHI/Iﬁ B 3aBUCUMOCTHU OT IIOJOXCHHA

2JIEMEHTOB B IIEPUOJUYECKON CUCTEME. YTJIEPOA.
Kpyrosopor yriaepoma B mnpupoae. AJUIOTPOIHBIE
rpa¢put.  AmopdHBIii

yIJIepoAd: caxka, JPEeBECHBI yroiab. AncopOuus.

MoauUKaIUH: aimMas,

XUMHYECKHE CBOMCTBA yriepoza.
Kokcoxnmuueckoe Iponu3BOACTBO U €0 MPOIYKIIHS.
Kap6uasr.

Jemoncrpanuu. Komnexius «O06pa3isl MpUpOIHBIX
IToprper H. M.

COCIIMHEHUI  YIJIepoAay.

3enuHckoro. [lornonenne akTUBUPOBAHHBIM YITIEM

3aBUCHMOCTH OT UX TOJIOKCHHUS B IIEPUOTUUECKON CUCTEME.
Xapaxmepuzoéams ¢ UCTIOIB30BaHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘-ICCKI/IC
U XHUMHYECCKUC CBOI\/JICTBa, MMOJIYYCHUEC W TMPUMCHCHUC
amopdHoTo yrieposa.

Cpasnueamsb CTPOCHUE M CBOMCTBA ajiMa3a u rpaduTa.
Onucviéams OKUCIUTEIBHO-BOCCTAHOBHUTEIILHBIC CBOHCTBA
yrieposa.

HaO0ams W ONUCLIBAMb  XUMUYECKUH

IIpogooump,

9KCIICPUMCHT C CO6JIIO,[[CHI/I€M IpaBUJI TCXHUKHU

0€301I1acHOCTH
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pacTBOPEHHBIX BELIECTB WJIM Ta30B. Y CTPOWCTBO

pOTUBOTa3a

31

Kucnopoaubie

COEIMHEHMS yriepoaa

Okcun  yraepoma(ll):  cTpoeHne  MOJIEKYJIBI,
nonyyenue u cBoictBa. Oxcun yraepona(IV):
CTPOCHHE MOJIEKYNbI, TIOJIyueHHE W CBOWCTBA.
VYronpHas kucnora. Conu  yroJbHOH  KHUCIIOTHI:
KapOoHaTel W TUApOKapOoHaThl. TexHuueckas u
MUIIeBas cofa.

JladopaTtopuslii onbiT. 39. [lonydyeHue u cBoiicTBa

YTOJIBHOM KHUCJIOTHI

Xapakmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKAa XUMHUH COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOWCTBA, MTOJyYCHHUE U IIPUMEHEHUE OKCHJIOB YIIIEpo/a.
Yemanaenueams NPUYMHHO-CIICCTBEHHBIC CBSI3M MEXITY
BUJOM XHMHYECKOW CBS3M M THIIOM KPHCTAJLTHYECKOM
PEmIETKH B OKCHJAX yriepola W HUX (QU3UUYECKUMH U
XUMUYECKHUMHU CBOWCTBAMH, a TAK)KE MPHUMEHEHUCM.
Cobniodams  TpaBUJa TEXHUKH  OE€30MACHOCTH  TIpU
UCIIO0JIb30BaHUU IIEYHOTO OTOILJICHUSI.

Okasvieams TIEPBYIO TOMOILNL TPH OTPABICHUU YTapHBIM
ra3om.

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKa XUMHUH COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOWCTBA, MOJIy4Y€HHE U IMPUMEHEHNUE YrOJbHOM KHCIOTHI U
e€ counell (kapOOHATOB U THJIPOKapOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YTrOJIbHOM
KHCJIOTHI OT UX COCTaBa.

IIpogooumys, Habmooams WM oOnuUCLIBAMb XUMUYECKUI

OKCIICPUMCHT C CO6J'IIO)I€HH€M IIpaBuJI TCXHUKU
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0€30I1aCHOCTH.
Pacnosznaeampb kapOOHAT-HOH.

Buinonname  pacuérel 10 XUMHUYECKHM (QopmyrnaM H

YpaBHEHUSM  pPEaKlHii, MNPOTEKAIUX C  Yy4acTUEM

COEMHEHUH yriaepoaa

32 Ipakmuueckas [Tonyuenue, coOupanue W  pacrnosHaBanue | [lonyuams, cobupames W pacno3Hagams YIIEKUCHBIN Ta3.
paboma 5. | yrnekucioro raza. M3yuenume pactBopuMoctH | Obpawjamscs ¢ 1aOOpaTOpHBIM — O0OpyIOBaHUEM U
[Monyyenue YIJIGKHCIIOTO Tra3a B BOJC W XapaKTEPHCTUKA | HArpeBAaTEJIbHBIMU ~ NPHOOpaMH B COOTBETCTBUU  C
VIIEKUCIOTO Ta3a | | KACIOTHBIX CBOICTB yTOJILHOM KHCIIOTHI. | TIPaBHJIAMHU TEXHUKH OC30ITaCHOCTH.
u3ydeHue ero cBoMcTB | KauectBenHass  peaknusi Ha  KapOoHar-  u | Habawooams M onucvbléams XUMHUYECKUH HKCHEPUMEHT C

THJIPOKapOOHAT-UOHBI MIOMOIIIBIO0 PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XMMHH.
@opmynuposams BBHIBOJABI MO pe3ylbTaTaM IMPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuames B TIpOIleCCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmnax

33 YrneBoaopobl Oprannueckas xuMusi. YTieBogopoasl. Mertan, 3tan | Xapakmepuzoeams OCOOCHHOCTH COCTaBa M CBOWCTB

n npomnan KakKk MMpEaACIIbHBIC (HaCLIIJ_ICHHLIC)

YrJIICBOAOPOIBI. OTujeH n allCTHUIICH KakK
HCTIPCACIILHBIC (HeHaCBIH_ICHHBIe) YTrJIICBOAOPOABI.

CtpykTypHble (OPMYINIBI OPraHWYECKHX BEIIECTB.

OpPraHMYECKUX COCTUHEHHM.
Pasznuuamsb ipenenpHbple N HENPEAEIBHBIE YTIIEBOAOPOIBI.
Hasvisams u 3anuceiéams (HopMynbl (MOJNEKYJISpPHbIE U

Ba)KHEHIITNX MpeaCcTaBUTENEH

CTPYKTYpHBIE)
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I'openue yrneBogopoaoB. Peakiuu neruapupoBaHust
MpEACIIbHBIX YIIIEBOIOPOIOB.

JdemoncTpanuu. Moaenu MoJieKya METaHa, 3TaHa,
STWJIEHA W aleTwieHa. B3zauMozeicTBue sTuieHa ¢

OpOMHOI1 BO/IOH U PacTBOPOM IepMaHraHaTa Kajaus

YIJIEBOJOPO/IOB.

Habniooams 3a  XOIOM XHMHYECKOTO HKCIEPUMEHTA,
OIKCHIBATH €T0 U JEJIaTh BBIBOBI HA OCHOBE HAOIIOICHHIA.
Quxcuposamsv PE3yNbTAaThl IKCIEPUMEHTA C IOMOIIBIO
pycckoro (poaHOro) s3bIKa,

a TaxKXkE€ C IIOMOIIBIO

XUMUAYECKUX (POPMYI U ypaBHEHHI

34 Kucnopoaconepxa- Cnuptel. OTWIOBBIH  cIUPT, €ro MOJy4eHUe, | Xapakmepuzosams CHUPTHL KaK KUCIOPOACOIEpIKaIUe
[1e OpraHu4ecKue NpUMEHEHHEe U  (QU3UOJIOTMYEecKoe  JACHCTBHE. | OpPraHUYECKHE COSTUHEHUS.
COEIUHEHUS TpéxaTOMHBIM CHUPT TIUIMLEPHH. VYxcycHas | Kraccuguyupoéams COUPTBI TO YHCITY THAPOKCHIBHBIX
KHCJIOTa KaK MPeICTaBUTEIh KApOOHOBBIX KUCIIOT. IpyMNI B UX MOJIEKYJIaX.
Jemoncrpanuu. OOmme XxuMHYeckHe CBocTBa | Haszvieams npeacTaBuTeneil OAHO- U TPEXATOMHBIX CIIMPTOB
KUCIOT Ha  TpuUMepe  YKCYCHOM  KHCIOTHI. | M 3alUCHIBATh UX (OPMYJIBI.
KauecTBeHHas peakiiysi Ha MHOTOAaTOMHBIE COUPTHl | Xapakmepuzosamb KapOOHOBBIE KHUCIIOThI KaK
KHCIIOPOJICO/IEPKAILE OPTAaHUYECKUE COSAMHEHMS.
35 Kpemuuii u ero KpemHuii, ctpoeHune ero atoMa M HaxoXJAeHUE B | Xapakmepuzoeams C UCHOIB30BAHUEM PYCCKOTO (POIHOTO)

COCIUHECHUA

npupoje. CBorictBa kpeMHus. CHIMIMABI U CHJIaH.
Oxcupn xpemuusa(IV). KpemnueBass kuciora um eé
COJIH.

Hdemoncrpanun. Komnekius «O06pa3iibl mpupoIHbIX
COCIMHEHU I Konnexuus

KPpCMHU». CTCKJIA,

KE€paMUKH, HEMCHTA U I/ISJIG.]'II/Iﬁ U3 HUX.

sA3bIKA W A3bIKA XMMHUHU CTPOCHHE ATOMOB M KpHUCTAJIIOB,
(1)I/ISI/I‘ICCKI/IC N XHMHUYCCKUC CBOﬁCTBa, MMOJIYy4YCHHUEC U
MPUMCHCHUC KPCMHMU.

Yemanasnusame NPpUYHUHHO-CICACTBCHHLIC CBA3UM MCKIAY
CTPOCHUCM aTOMa, BHUIOM XUMHYECKOMN CBsA3U, THUIIOM

KPUCTAIIMYECKON PEIIETKU KPEMHHUS U ero (U3HYECKUMU U
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JlaGopatopubie  onbiThl. 40. Ilpomyckanue

YIIJIEKUCIIOTO ra3a Yyepe3 pacTBOP CHIIMKATA HATPHSI

XUMHUYECKUMHU CBOMCTBAMH.

Buvinonnams  pacy€rbl MO0 XUMHUYECKMM (GopMylnaM |
YPaBHEHMSIM PEaKLUi, MPOTEKAIOIIUX C Y4aCTUEM KPEMHUS
U €r0 COCTUHEHUN.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa M S3bIKA XUMHM COCTaB, (GU3NYECKUE U XUMHUYECKUE
CBOWCTBA, [10JIy4YEHHE U IPUMEHEHUE COCIMHEHUI KPEMHUSI.
Cpasnusams TUOKCUABI YIIIEPOJa U KPEMHUS.

Onucvieamy BaXKHEWIINE TUIBI IPUPOJIHBIX COEIUHEHUI

KpEMHUS KaK OCHOBHOT'O DJIEMEHTA JINTOC(EPHI.

36 CunukaTtHas [IpousBoncTBo crexia u uemeHta. llpoaykuus | Xapakmepuzosams CUTUKATHYIO TPOMBILIUIEHHOCTh M €€
MIPOMBIIIITIEHHOCTh CHJIMKAaTHOM HPOMBIIIJIEHHOCTH: OIITUYECKOE | OCHOBHYIO POAYKIIHIO.
BOJIOKHO, KepamuKka, dapdop, dasuac. Ontudeckoe | ¥Yemanasnusames aHAIOTUN MEXKIY Pa3TUIHBIMHU OTPACIISIMU
BOJIOKHO. CUJIMKATHOM MMPOMBIINIJICHHOCTH
JleMoHCTpannu. Konnexuust MPOTYKITHH
CHJIMKaTHOM TNpOMBINUIEHHOCTH. BuneodparmeHTs
u cnaiiasl «IIpon3BOACTBO CTEKIIa M IEMEHTa»
37 [Tonyuenue Hemerannel B mpuposae. @pakumoHHas neperoHka | Onucvliéams HAXOXKAECHUE HEMETAJUIOB B IPUPOJIE.
HEMETaJJIOB KHUJIKOTO  BO3/AyXa Kak Croco0 TmojdydeHus | Xapakmepuszoéamv  (QPaKIUOHHYIO MEPETOHKY JKUAKOTO

KHCI0poAa, a3oTra u aproHa. Ilomyuenue ¢ocdopa,

KpeMHUS, XJI0pa, Hoa. DJIEKTPOIU3 PacCTBOPOB.

BO3/1yXa KaK COBOKYITHOCTb (I)I/ISI/I‘-IGCKI/IX MpoHeccoB.

Apeymenmupoeéams  OTHECEHHE IMPOLIECCOB  IOTYyYEHUS
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JdeMoHcTpanuu. Komnexnus «Ipuponusie

COCJMHEHUS HEMETaioB». BuaeodparmMeHTsl U

CJ'I&IZI[BI ((CDp AKIIMOHHAasA IEpEroHka KHNJIKOIro

Bo3ayxa». Bugeodparments! u cnaitnbl «llomydenue

AKTHUBHBIX HEMCTAJIJIOB K OKHCIHUTCIBHO-

BOCCTAHOBHUTCIIbHBIM IIpOLIECCaM

BOJ0OpPOAA, KHCII0poJia u raJIoreéHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM»
38 [Tonyuenue [lonyyeHue CepHOUM KHUCIOTBI: CBIPbE, XUMM3M, | Xapakxmepuzosams XUMU3M, CBIPBE, allllapaTypy U Hay4dHbIE
BAKHEHIINX TEXHOJIOTUYECKAsi CXEMa, METOJ KHIIALIEro CJosl, | IPUHUUIBI IPOU3BOJCTBA CEPHON KHCIIOTBHI.
XUMHUYECKHUX IIPUHIATIIBI Terno0o0MeHa, nporuBotoka U | Cpasnueéams  TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COEIMHEHU I uupkyasaauu. Oneym. IIPOU3BOJICTBO aMMHUaKa
HEMETAJIJIOB IIponsBoncTBO  amMmuaka: CBIpBE,  XHMMM3M,
TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpanmu. Mopenu arrnaparoB I
MPOU3BOJACTBA CEPHOM KUCIOTHI. Mo/IeNIb KUMSIIETO
cios. Mojenb KOJOHHBI CHHTE3a aMMHakKa.
Buneopparmentst u  chaiigel  «IIpousBoacTBo
CepHOIl KHCIOTB». BuaeodparmeHTsl U craiiabl
«IIpousBonctBo ammuakay. Komnekuust «Coipb€ 11s
IIOJIyYEHUS CEPHOM KUCIIOTBI»
39 O06o0uieHue o TeMe | YpoK-ylpakHEeHHe c UCTOJb30BaHuEM | [Ipo6ooumsb OLEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUHU
«Hemeramnbl u ux CaMOCTOSITENIbHOM ~ pabOThl MO  BBINOJHEHHUIO | TEMBI.
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COCOANHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHECHUN

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBUM C
IJIAHUPYEMBIM PE3YJIbTATOM.

Ionyuams xumMudeckyro UWHGOpPMaLUU €3 Pa3TUUYHBIX
HMCTOYHUKOB.

Ilpeocmasnams uHpopManmio mo teme «Hemeramns» B
BHJIC TAOJIMI], CXEM, OIMIOPHOTO KOHCIEKTa, B TOM YHCIIE C

npuMmeHenuem cpencts MKT

40 Konmponvnas paboma 2 no teme «HemeTaasl 1 UX COCTUHEHHS
MeTtauiabl 1 UX coequHeHusn (16 4)
41 O6mas [Tonoxxenne MeTaIOB B TEpUOAUYECKOU cucTeme | OO0bsACHAMb, YTO TAKOE METAJUIBI.
XapaKTepUCTHKA xumuueckux osnementoB JI. WM. Menneneesa, | Xapakmepuzosams XUMUYECKHUE 3JEMEHTbI-METAJUIbI IO UX
METaJJIOB CTPOEHHE UX aTOMOB U KpPUCTAJUIOB. MeTaimuyeckas | moJIoKeHUo B nepuoanudeckoi cucreme /1. 1. Menneneena.
CBA3b U METAJUIMUECKas KpucTajuimueckas pemeérka. | [Ipoenozupoeams CBONUCTBA HE3HAKOMBIX METAJJIOB 110
@u3znuecKkue CBOMCTBA METAJJIOB: DJJIEKTPO- U | MOJIOKEHUIO B NEPUOJUYECKONM CHUCTEME XUMHUYECKHUX
TEIUIONPOBOJHOCTh, OTpaKarolasi CrocoOHOCTb, | anemeHToB /1. 1. Menneneena.
IJIaCTUYHOCTh. YEpHbIE U IIBETHBIE METAILIIBI Yemanasnueams TpUUMHHO-CIIECTBEHHBIE CBSI3U  MEXKIY
CTPOCHHMEM aToMa, BUJIOM XHUMHUYECKOM CBSI3M U THUIIOM
KPUCTAJUTMYECKON PpEETKH Yy METauIOB — TMPOCTHIX
BEIIECTB U UX COSTMHEHUH
42 Xumuueckue Merannbl KaK BOCCTAHOBUTENHU. | OObACHAMb, YTO TAKOE PAJl AKTUBHOCTH METAJLIOB.
CBOICTBa METAJJIOB DNEeKTPOXUMHUYECKUI psn HanpsbkeHul. | [Ipumensams €ro A XapaKTepUCTUKH XUMUYECKUX CBOMCTB
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BzaumogeiictBue  MeTaLIOB C  HEMETaLIaMHu,
OKCHJIaMU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMHUSL.

Jemoncrpauuu. B3aumoselictBue HaTtpus, JUTHS U
Kamplusi ¢ BoJOW. [opeHme HaTpus, MarHus u
Keje3a B KUCIIOopojie. Bembllika TepMUTHON CMeEcH.
B3anmoneiicTBre cMecH MOPOIIKOB CEPBI U KEJE3a,
LIMHKa U cephl. B3auMopelicTBUe aIIOMHHHS C
KHCIIOTaMH, IIeJIoYaMHu U BOJoW. B3ammonelicTBue
xKelesa U Meau ¢ XJiopoM. B3aumonelictBue meau ¢
KOHILICHTPUPOBAHHOM CEPHOM KHCIOTOW M a30THOM
KHUCJIOTOH (pa30aBICHHON W KOHIIGHTPUPOBAHHOM).

Bzaumonencraue

JlaGopatopHblii  ombiT. 41,

xKenes3a ¢ pactBopom cyibdara menu(Il)

MPOCTHIX BEIIECTB-METAILIOB.

Obobwams cUCTEeMY XUMHUYECKHX CBOMCTB METAIIOB KakK
«BOCCTaHOBHTEIIBHBIC CBOMCTBAY.

Cocmaensims ~ MOJNEKYJSIPHBIC  ypaBHECHUS  PEAKIIUH,
XapaKTepU3YIOIUX XUMHYECKHE CBOWMCTBA METAUIOB B
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX

CBETE ydeHus 00

mporeccax, a peakuud C y4acTHEeM dJIEKTPOJIHUTOB,
MPEJICTABIIATh TAK)KE U B MOHHOM BUJIE.

Habniooams n onucvieams peakliud MEXAY BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XMMUH.
CaMOCTOSITENIbHO  1p08OOUMb  OMBITHI, TOATBEPKIAIOLINE
XUMHUYECKHE CBOMCTBA METAJIOB, C COONIOACHHEM MpPaBHII

TEXHUKHA 0€30MMaCHOCTH

43—A44

O61mmas
XapaKTePUCTHKA

351eMeHTOB |A-

TPYIIIBI

CrpoeHne  aTOMOB M TPOCTBIX  BEIIECTB.
3aBUCUMOCTh (PU3MUECKHMX M XUMHYECKUX CBOWCTB
LIEJIOYHBIX METAJJIOB OT 3apsioB SA€p MX aTOMOB.
Oxcuapl U THAPOKCUABI IIETOYHBIX METAJJIOB, HX
MIOJIyYEHHUE, CBOMCTBA M INpPUMEHEHHE. Baxuenmme
COJIM ILEJOYHBIX METAJUIOB, UX 3HAYEHHUE B NIPUPOJIE
U )KM3HU YEJIOBEKa.

JdemoncTpauus. Okpacka MjaaMeHHd COCIMHEHUSIMU

O0vsicHAMb STUMOJIOTUIO Ha3BaHUS TPYIIbl  «IIEJIOYHbIE
METaJUIbI».

Jasams OOIIYI0 XapaKTEPUCTHKY IIETOYHBIM METaJlIaM IO
UX TIOJIO)KEHUIO B TIEPHOAMYECKONW CHUCTEME XHUMHUYECKHX
anemenToB /I. 1. Menaeneena.

Xapakmepuzoeams CTpoeHUE, (U3MUECKUE U XMUMUYECKHE
CBOICTBA METaJlIOB B o0rero,

MICJIOYHBIX CBCTC

0COOEHHOTO U €IUHUYHOTO.
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M CJI0YHBIX MCTAJIJIOB

IIpeockaszvieams (U3NYECKHEe W XHUMHYECKHE CBOHCTBA
OKCHUJIOB U THUJPOKCHJIOB IIEJIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa W CTPOCHHUS W TOATBEPXKIATh MPOTHO3BI

YpaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

IIposooums  pacdy€Tel MO XUMHUYECKHMM GopMmylIaM |
YpaBHEHHSIM  pEaKIuii, TMPOTEKAIOUIMX C  Yy4acTHEM
IEJIOYHBIX METAJUIOB M UX COCTUHCHUIN

45—46 | Obmas CtpoeHne  aTOMOB W TPOCTBIX  BemiecTB. | OOvsiacHAMD 3TUMOJIOTHIO Ha3BaHUsA TpyMIbI

xapakrepuctuka l1A-

IPYIIIBI

3aBUCUMOCTh (PU3UYCCKUX M XUMHYCCKHX CBOWCTB
HIEJIOYHO3EMETBHBIX METAIOB OT 3apsOB slEp UX
OKcuael u

aTOMOB. THAPOKCUIbI

IMCJIOYHO3CMCEIIbHBIX  METAJJIOB, HUX IIOJYUCHHUC,

CBOMCTBA M MNpHUMEHEHHE. BaxHelmue coin

MIETOYHO3EMEIbHBIX MCTAJIJIOB, HX 3HAUYCHUC B

NpUpo€ W IKU3HU uenoBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIbIIUA.

HemoncTpamun. OKpacka TUTAMEHU COCIMHCHHSIMH
[IETOYHO3EMENIBHBIX METAJUIOB. [ allleHre W3BECTH
BOJOM.

ONBIT. 42.

JlabopaTopHbIii ITony4yenue

HM3BECTKOBOI BOJBI I ONBITHI C HEH.

«IIETIOYHO3EMEITbHbBIE METALIBI.
Jasamb o0uyt0 Xapaktepuctuky metamuiam |lA-rpymisl
(IIeT0YHO3eMEeNbHBIM METajulaM) MO0 HMX TIOJIOKEHHUIO B
NEePUOANYECKON  CHUCTEME  XHMHUYECKHX  DJEMEHTOB
. . Menneneena.

Xapakmepuzoeams cTpoeHUE, (U3NUECKUE U XHUMHUYECKHE
CBOICTBa IIEIOYHO3EMENbHBIX METAJIOB B CBETE OOIIEro,
0COOEHHOT0 ¥ €TUHUYHOTO.

Ilpeockazvieams (pu3nyeckue W XUMHYECKHE CBOWCTBA
OKCHJIOB U TUJIPOKCUIOB MeTauioB ||A-rpymmbel Ha OCHOBE
UX COCTaBa U CTPOCHUS U HOOMEepHcOamsv TPOTHO3BI
YpaBHEHHUSIMH COOTBETCTBYIOIINX PEAKITHIA.

IIposooums

pacuérel MO XHUMHUYECKUM GopMylaM U
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YPaBHEHUSIM  pPEAKLM, NPOTEKAIMX C  y4aCTUEM

MCJI0YHO3CMCIIbHBIX MCTAIJIOB U UX COCZ[I/IHGHI/Iﬁ

47 XKécTtkocTb BOJBI U XKéctkocTh BOABI: BpeMeHHas M MOCTOSHHAA. | OObACHAMb MOHATHE «KECTKOCTH BOABDY.
CIOCOOBI e CriocoOpl  ycTpaHEHMsI BpEMEHHOW KECTKOCTU. | Pasznuuams BPEMEHHYIO U IOCTOSTHHYIO XKECTKOCTh BOJBI.
YCTpaHEHUS Crioco0bl ycTpaHeHHs TOCTOSIHHON KECTKOCTH. IIpeonacams ciocoObI YCTpaHEHUs KECTKOCTH BOJIBI.
Jdemoncrpanuu. Ilomyyenue xk€ctkoli  BOIBI | [Ipogoodums, Habnwooams W ONUCLIBAMb XUMUYECKUI
B3aMMO/JICHICTBUEM  YIJIEKHCIOTO C H3BECTKOBOW | SKCIIEPUMEHT C  COOJIOACHHEM  MpPaBUI  TEXHUKH
BOAOW.  YcTpaHeHHE  BpEeMEHHOW  KECTKOCTH | 0€30MacHOCTH
KUIISTYCHUEM U J00aBJIEHHEM COJbl. YCTpaHEHUE
MIOCTOSIHHOM ~ JKECTKOCTH  J100aBJIGHUEM  COJIBI.
MoHUTHI ¥ IPUHIINAT UX ACUCTBUS (BUICOPPArMEHT)
48 Ilpaxmuueckasn [Tonyuyenue k€cTkoifi BoABI  B3aumojelcTBHEM | [lonyuams, cobupams W pacno3naéamsv YTIIEKUCIBIA Ta3.

paboma 6. KEcTKoCcTh
BOJIBI U CTIOCOOBI €€

YCTpaHEHUS

YIJIEKUCIIOTO € WM3BECTKOBOM BOJOH. YcCTpaHEHHE

BpeMeHHOﬁ JKECTKOCTH BOABI  KHUIISSYEHHEM H

,[[06aBJ'IeHI/IeM COJHEI. yCTpaHeHI/Ie MMOCTOSTHHOM

JKECTKOCTH BOJIBI JOOABIIEHHEM COJIEL.

HcnbiTanue %ECTKOM BOJBI pACTBOPOM MbLIA

Obpawamvcss ¢ nabopaTOpHbIM  000pYIOBaHUEM U

HarpeBaTebHBIMH ~ NPUOOpPaMHU B COOTBETCTBUU  C
NpaBUJIAMU TEXHUKHU 0€30TIaCHOCTH.

Habmooams M onuceieams XUMUYECKHIA SKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI TIO PE3yJbTaTaM MPOBEIEHHOTO
IKCIICPUMECHTA.

Compyonuuams B Tpolecce y4yeOHOro B3aMMOJICHCTBUS

npu paboTe B rpymnmnax
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49 AJIFOMUHUH U €ro CoenuHeHus aaOMUHUS B Mpupoae. XUMHUYECKUe | Xapakmepuzosams aJTIOMUHUNA 10 €ro IOJOXEHUIO B
COETMHEHUS CBOMCTBAa U HpUMeHeHHue amoMUHUA. OCOOEHHOCTH | MEPUOJUYECKOH  CHCTeME  XUMHYECKHX  JJEMEHTOB
OKCHJIa M TUIPOKCHIA aTroMUHHS Kak amdorepHbix | [. 1. Menneneena.
coeauHeHuil. Baxuelmue conu amoMuaus (Xaopug, | Onuceiéams — cTpoeHHE, (U3NYECKHE U XUMHUYECKHUE
cynbdar). CBOIICTBa allFOMUHUS, TOATBEPK/Iasi UX COOTBETCTBYIOIIUMU
JleMoHCTpaLuM. Komnnexuus MPUPOJHBIX | YPABHEHUSIMHU PEaKIUil.
coequHeHnil  amomuHua. Buneodparmentsl U | O6vacHAMb ABOWCTBEHHBIN XapaKTep XMMHUYECKUX CBOWCTB
cmaiael «OKCU aTIOMUHUS UM €r0 MOAM(DHUKAIIUNY. | OKCHA U THAPOKCHIA ATFOMUHUS.
[Tonyyenne ampoTepHOTO THAPOKCHAA ATIOMUHUS U | KoHKkpemusupoéams — DIIEKTPOIUTUYECKOE  IMOJTyYCHHE
HCCIIeIOBaHNE €0 CBONCTB METAJIJIOB OMUCAHUEM ITPOU3BOICTBA ATFOMUHUSI.
Ycemanasnueams  3aBUCHUMOCTH — OONacTell  MpUMEHEHUs
QTIOMUHUS U €T0 CIJIABOB OT CBOMCTB ATUX BEIIECTB.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHM (opmyiamM H
YpaBHEHUSM  peaklMii, TMpPOTEKAIHUX C  y4acTUEM
QIFOMUHHUS U €TO0 COEIUHEHUI
50—51 | XKemneso u ero Ocobennoctu cTtpoeHus atoma >kenesa. JKenezo B | Xapakmepuzosamsv TONOXKEHUE Kejle3a B MEPUOIUYECKON

COCIMHCHUA

npupose. Baxueitmme pyzasl ckene3a. Okcuabl U
ruapokcuabl xene3a(ll) u (II). Conm xeneza(ll) u
(ITI). OGHapyxeHHe KaTHOHOB Kelle3a B PacTBOPE.

3HaueHne COEIUHEHNH JKee3a.

cucreMe XuMHYecKux »3ieMeHToB . . MeHnaeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMa JKeJe3a.

Onucvieams HU3NUECKUE U XUMUYECKHE CBOMCTBA Kenesa,
MOATBEpXKIast  HX

COOTBCTCTBYIOIIITMMHU YpaBHCHUAMU
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JlaGopaTopHble ONBITHI. 43. [Tonyuenue
rugpokcuoB kenesa(ll) u (111). 44. KayectBeHHbIC

PE€aKI Ha KaTHOHBI JKEJIC3a

peaKuui.

Obvsichamb ~ HanWuuWe  JBYX  TEHETHYECKHX  PSJIOB
coenrHeHni xene3a Fe? u Fed*,

Yemanasnueams  3aBUCHUMOCTH — OOJIacTel  NPHMEHEHUS
’KeJie3a U €ro CILUIABOB OT CBOMCTB ATHX BEILECTB.
IIposooums  pacdy€Tel 1O XUMHUYECKHM GopMylIaM |
YPaBHEHHSIM PEaKIUii, MPOTEKAIOIINX C YYACTHEM JKelle3a U
€r0 COeIMHEHUI.

Habniooams n onucvieams peakiiud MEXAY BEIISCTBAMH C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

52

Ipaxmuueckas
paboma 7.

Pemenne
AKCIEPUMEHTAIBHBIX
3a7a4 [0 TeMe

«MeTtamib»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 Ha
pacCnio3dHaBaHUC HW TOJYYCHHUC MCETAJJIOB U HUX

COE€IUHEHUN

DKCHEPUMEHTAIBHO UCC1e008amb CBOMCTBA METAINIOB M UX
COEIMHEHUH, pelIaTh HKCIIePUMEHTaIbHbIC 3a]]a4l M0 TeMe
«MeTab.

Pabomams ¢ naGopaTtopHbIM  00OOpylOBaHUEM U
HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams cBOWCTBA METAIIOB M UX COEOUHEHUH.
Onucvieambs XUMHYECKUUA HSKCIEPUMEHT C TOMOIIBIO
PYCCKOro (POHOTO) SI3bIKA H S3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO pPE3yJbTaTaM MPOBEAEHHOTO

IKCIIEPUMEHTA.
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Onpeoensmo (Mcxoast U3 y4eOHOU 3a/1a4u) HEOOXOIUMOCTh

HCIIOJBb30BaHUA H3.6JIIOI[€HI/ISI HJIN SKCIICPUMCHTA

53 Kopposust metamioB u | Koppo3sus razoBas (Xumudeckas) u ObvscHAmMb TIOHITHE KKOPPO3US.
CIOCOOBI 3aIUTHI OT | AIEKTPOXUMHYECKAs. 3alIiTa METANIOB OT Pasnuuams  XUMUYECKYI0 M DJICKTPOXUMHUYECKYIO
Heé KOPPO3HH. KOPPO3HIO.
JleMoHCTpannu. Konmnexkuus «Xumuueckue | Unnrocmpuposams  TpUMEpaMH  TIOHATHSL  «KOPPO3US»,
WUCTOYHUKH  TOKa». Pe3ymbTaThl  JJIMTEIBHOTO | «XHMHYECKAst KOPPO3HS», «IIIEKTPOXUMUIECKAS KOPPOZHD».
HKCIEPUMEHTa IO W3YYEHHIO KOPPO3HMH CTANBHBIX | Xapakmepu3oéams  CIOCOOBI  3alllUTHI  METAUIOB  OT
U3JIeNUi B 3aBUCUMOCTH OT YCJIOBHH MPOIIECCOB KOppO3HUHU
54—55 | Meramnsl B ipupose. | Mertamuiel B npupone. [lonsarue o Mertamnypruu. | Knaccuguyupoéams — (pOpMbl  NPUPOJIHBIX — COETMHEHUN
[TonsiTue o Uépnas 51 IIBETHAs METAJUTyPTHs. | METAJIOB.
METaJUTYPTHH [Mupomerammyprus, THIIPOMETAIUTYPTHS, | Xapakmepuz06ams OOIIUE CIIOCOOBI MOTYYSHHUS METAJUIIOB!
AJIEKTPOMETAIUTYPI UL JloMeHHbII npoliecc. | MHpo-, TUAPO- U AEKTPOMETATUTYPIHIO.
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[TepepaboTka CTab.  DJIEKTPOJIH3

gyryHa B
pacIuIaBoB.

JemMoucTpamun. BoccTtaHoBlieHHE MeIu M3 OKCHA
menu(ll) Bogopomom. BunmeodparMeHTsl U Cllaidibl

«IIponsBoncTBo cTaam».

4yyryHa u
Buneodparments! u cnaiinel «3aenus u3 uyryHa u

cTan». BuneodparmenTst 51 cJIaii bl

«HpOI/IBBOI[CTBO AJIFOMHNHUA»

Konkpemusupoéams  criocoObl  MOJIY4YEHUs  METAJUIOB
[IpUMEpaMU W YpPAaBHEHUSMU pEaKLUUHd C COCTaBJICHUEM
3JIEKTPOHHOI0 OanaHca.
Onucviéams JIOMEHHBIH IpPOLECC U 3NEKTPOIUTUYECKOE
NOJIy4EHHE METaJLIOB.

Paznuuams yépHble U IBETHBIE METAJLIBI, YYTYH U CTaJlb

56 O060061eHre 3HaHu’ VYpok-ynpaxHeHHEe ¢ UCTI0JIb30BaHUE I1Ipo6odumsb OLEHKY COOCTBEHHBIX JOCTI)KEHUH B YCBOCHUHU
1o Teme «MeTaJibl» | CaMOCTOSITETIbHON paObOTHI IO BHIITOJITHEHHIO TEMBI.
IIPOBEPOUHBIX TECTOB, 331aHUH U yIIPa)KHEHUH Koppexmuposamb cBOM 3HaHHA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yIbTaTOM.
Ilonyuams XuMu4ecKyr0o UHGOpPMaLUU U3 Pa3IUYHbBIX
MCTOYHHKOB.
IIpeocmasnams uHoOpMaIuio no reMe «MeTamibsl» B BHJIE
TaOJUI], CXEeM, OIOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts UKT
57 Konmponvnasa pabom 3 no reme «MeTtaibh»
XuMmus v oOKpyxkammas cpeaa (2 4)
58 Xumunueckuit coctaB | Ctpoenne 3emiu: gapo, MaHTHUS, 3€MHas Kopa, | Mumeepuposams cBeneHHus Mo (uszndeckoil reorpaduu B

IJIAaHETHI 3eMIIA

mutocdepa, ruapochepa, armocdepa. XUMUUECKHHA

3HAHUSA 0 XUMHUYECKOM OopraHu3anuviu IMJIaHCThI.
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cocraB 3emid. ['opHble oponabl. Munepaisl. Pynpi.
[Tone3Hblie uckonaeMeie.

JemoncTpauuu. Buaecodparmentsl u  craiiabl
«Ctpoenue 3emiaum M €€ XUMHUYECKHUA COCTaBy.
Konnekuust  MuHepaJioB U TOPHBIX  IOPOJ.
Komnekuus «Pyapl MmeTamnosy.

JlaGopaTopHblii onbIT. 45. M3ydeHnue rpaHuta

Xapakmepuzoeams XUMHUYECKHH COCTaB T'€OJOTMYCCKHX
000J104eK 3eMIIu.

Pasznuvamo MHHEPAJIbI 1 TOPHBIC ITOPOABI

59 Oxpana okpyxarouiei
cpenbl OT
XUMHYECKOTO

3arpA3HCHUSA

HUctounuku XUMHNYCCKOI'O 3arpA3HCHUA

OKpy»Karomen cpezbl. [100anbHbIe IKOJOTUYECKHE
IPOOIJIEMBI: HapylIeHne OMOTCOXMMHYCCKHUX
KPYrOBOPOTOB XUMHUYECKUX IJIEMEHTOB, MOTEIUICHHE
KJIUMAaTa, KUCIOTHBIE NOXKIU U 1p. O30HOBBIE JBIPHI.
obnactu

MexnyHapogHOe  COTPYIHHYECTBO B

OXpaHbl OKPYKAIOWIEH Cpeabl OT XUMHYECKOTO

3arpsA3HCHUA. «3enéHas XUMH».

Jemoncrpanuu. BuaeopparmMeHTsl U - ciaisl
«['nobanpHbIe JKOJIOTUYECKHE po0GIEMbI
4eJI0BEYECTBA»

Xapaxmepuso@amb HCTOYHHUKH XHUMHUUYCCKOI'O 3arpsA3HCHUA

OKPYXAaIOIIEH CPEIbI.

Onucvigamv  T7100aJBHBIE  SKOJOTMYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XMMHUYECKUM 3arpSA3HECHUEM.
IIpeonacamo MIyTH MHHHUMHA3aIuNi BO3JICUCTBUS

XUMHUYECKOI0 3arpsiI3HEHHS Ha OKPYXKAIOUIYIO Cpeay.
Ilpuooums puMepsl MEXTYHAPOIHOTO COTPYIHUYECTBA B
0o0nacTu OXpaHbl OKpYKAOIIEH Cpeasl OT XHUMHYECKOTO

3arpsA3HCHUA

O000meHre 3HAHNH M0 XMMHUH 32 KyPC OCHOBHOM HIKOJIBI.

IMoaroroBKa K 0CHOBHOMY rocyIapcTBeHHOMY 3Kk3ameny (OI'D) (7 )




96

60 BemecTtBa CrpoeHne atoMa XHMHYECKOTO JlieMeHTa B | [Ipeocmasnams wHpopMaruio o teme «llepuoamueckuii
COOTBETCTBMM C MOJIOKEHHEM 3TOr0 3JIEMEHTa B | 3aKOH W nepuomuyeckas cucrema /. M. MenneneeBa B
MEePUOINYECKON CUCTEME. CBETC TEOPUM CTPOCHHMSI aTOMa» B BHUIE TaOJHI], CXEM,
CtpoeHure  BelIecTBa: XUMHUYECKas CBS3b M | OIIOPHOIO KOHCIIEKTA, B TOM YKCJIE C IPUMEHEHUEM CPEJICTB
KpUCTAJIIINYECKHE peléTku. 3aBucuMocTh cBoicTB | MKT.
0o0pa30oBaHHBIX JJEMEHTAMH MPOCTBIX BEIIECTB | BbinoiHsAmb TECTOBBIC 3aIaHUS 110 TEME.
(MeTaJIOB, HEMETAJIOB, OJIAarOpOJIHBIX Ta30B) OT | [Ipedcmasisms nHOpPMAIUIO 1O TeMe «BHabpl XuMU4YecKon
MOJIOKEHUS SJIEMEHTOB B IMEPUOJIMUECKON CUCTEME. | CBSI3M M THUIBI KPUCTAUIMYECKUX peIIEToK. B3anmocBs3b
Knaccudukanus HEOPTraHUYECKUX BEIIIECTB. | CTPOCHUSI M CBOMCTB BEIIECTB» B BHJIE TaOJIHIl, CXEM,
[IpeacraBuTenn pa3HBIX KJIACCOB HEOPTaHUYECKUX | OMOPHOTO KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHUEM CPEJICTB
BEIIECTB HUKT

61 Xumuyeckue peakuuu | [Ipu3Haku W yclaoBHsl TpPOTEKaHUS XUMHUYECKUX | [Ipedcmaesnams wHpopmaimio mo Teme «Knaccudukanus

peakuuii. THUMOJOrMST XUMHUYECKHUX pPEaKIUil 10
pa3IM4YHBIM  OCHOBAaHUSM. Peakuuu  HWOHHOIO
oOMeHa. OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
peakuuu

XUMHYECKUX PEaKUMH IO pa3IMYHbIM IPU3HAKAM» B BHJIE
TaOIUI, CXEeM, ONOPHOrO KOHCIEKTa, B TOM YHUCIE C
npumeHenneM cpencts UKT.

Buvinoansams TeCTOBBIE 3aJaHUS 110 TEME.
Xapaxmepuzoseamb OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakIyu, OKUCIUTENb U BOCCTAHOBUTENb.

Omauuams OKACIUTEIBbHO-BOCCTAHOBUTENBHBIE PEAKIIUU OT
peakiuii oOMeHa.

OKHCIIUTEIBHO-

3anucvieamo ypaBHEHUS
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BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C IIOMOIIBIO METOda

AJIEKTPOHHOTO OaslaHca

62—63 | OCHOBEI XuMuyeckue CBOICTBa MIPOCTHIX BEILIECTB. | Xapaxmepuzoeams oOIUE, OCOOCHHBIC U WHIAUBHIYaIbHBIC
HEOPraHUYECKOU XapakTepHble XAMHUYECKHE CBOMCTBA | CBOMCTBAa KHCJIOT, OCHOBAaHMH W COJICH B CBETE TEOPUU
XAMHH COJICO0PA3YIOINX OKCHJIOB, THIPOKCHUJIOB | AJICKTPOIMTUYECKON TUCCOIIUAITIH.

(OCHOBaHMI, KHUCIOPOACOACPKAIMMUX KHUCIOT U | ApeymeHmuposams BO3MOKHOCTh IPOTEKAHUS XUMUICCKIX
aM(OTEPHBIX THAPOKCUJIOB), COJICH peaxiuii B pacTBOpax MEKTPOIUTAX UCXOMS U3 YCIOBUH.
Knaccugpuyuposams Heopranndeckue BEIIECTBA MO COCTaBY
M CBOMCTBaM.
Ilpusooums  TpUMeEpHl  TPEACTABUTEICH  KOHKPETHBIX
KJIACCOB U TPYIIIT HEOPTraHMYECKHUX BEIIECTB
64 [ToBTOpEeHME U TectupoBanue, pemieHUe 3adad M BBIIOJHEHUE | Boinonuams TECThl U YOPAXKHEHUS, pewams 3aJadyul 1O
000011IeHHE 110 TEME. | YIPaKHEHUH 10 TeMe TeMe.
[ToaroroBka k 1Ipo6ooums o1ieHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOCHHUH
KOHTPOJIBHOM paboTe TEMBI.
Koppexmuposeamb cBOM 3HaHUS B COOTBETCTBHH C
TUTAHHPYEMBIM Pe3yIbTaTOM
65 Konmponvnas paboma 4 (WToroBast o Kypcy OCHOBHOM IIKOJIBI)
66 AHanu3 KOHTPOJIbHOH paboTsl. [loaBeneHue UToros rojaa
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67—70

Pe3epBHOe Bpemst
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Y4eOHOo-MeTOInYEeCKOoe 00ecneueHue Kypca XuMun

OCHOBHO¥ 00111€00pa30BATEJIbHON HIKOJIbI

Y4eOHO-METOMMYECKUI KOMIUICKT JUIsl M3YyYeHHsS Kypca Xumuu B 8—9
KJlaccax, CO3JIaHHBI aBTOPCKUM KOJUIEKTMBOM Ton pykoBojctBomM O. C.
["abpuensHa, COAEPKHUT, KpPOME YYEOHBIX IOCOOMH, Y4eOHO-METOAUYCCKUE
U IUJIAKTHYECKHE TIOCOOMS, TeTpaad Uil  BBIMOJHEHUS  J1abOpaTOpPHBIX
U TIPAKTUYECKUX padOT U JIp.

YMK «Xumus. 8 kiaace»

1. Xumus. 8 knace. Yueobnuk (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
CnankoB).
2. Meroauueckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. OcTpoyMoB,
C. A. Cnaaxos).
3. Ilporpamma kypca xumuu maia 8—9 KiaccoB o00mieo0pa3oBaTeIbHbIX
yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cinaakos).
4. Pabouas tetpajnsp. 8 kiacce (aBropsl O. C. IN'abpuensn, C. A. Cnaakos).
5. TeTpanp 1151 TaOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 8 Kiacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).
6. Xumus B TecTax, 3aja4ax u ynpaxknenusx. 8 kiacc (aBropsl O. C. ['abpuensiy,
. B. Tpury0uax).

7. DnexkTponHas hopma yueOHUKA.

YMK «Xumus. 9 kjaace»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. I'abpuensn, . I'. Octpoymos, C. A.
CnankoB).
2. Metomuueckoe nocobue. 9 xnacc (aBropel O. C. IN'abpuensu, U. I'. OctpoymoB,
C. A. Cnaakos).
3. Ilporpamma kypca xumuu maia 8—9 kiaccoB o001eo0pa3oBaTeIbHbIX

yupexaenuit (aBtopst O. C. I'abpuensia, U. I'. Octpoymos, C. A. Cnankos).
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4. Pabouas tetpanb. 9 kiacc (apropel O. C. IN'abpuenss, C. A. Crnankos).

5. Terpanp 1151 TaOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padboT. 9 Kmacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).

6. Xumus B TecTax, 3aj1ayax u ynpaxknenusx. 9 knacc (aropsl O.C. I'abpuenss,
. B. Tpury0uax).

7. DnekTpoHHas (opma yueOHUKaA.

HNudpopmanuoHHbie cpeacTsa

HHTepHeT-pecypchl HA PYCCKOM SI3bIKe
1. http://www.alhimik.ru. TlpeacraBneHsl cienyroniye pyOpPHKU:  COBETHI
aOUTYPHEHTY, YUUTEIIO XUMHUH, CIIPABOYHHK (0UEHb OOJIbINAs MOI00pKa TaOJHIl 1
CIPaBOYHBIX MaTEPUANIOB), BecEas XUMHUs, HOBOCTH, OJUMIIMA/IbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPHUYECKUX CBEICHUN).
2. http://www.hij.ru. Xypaan «XuMus ¥ JKH3HB» IOHATHO W 3aHUMATEIILHO
paccka3bIBacT 000 BCEM HHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U MUPE, B KOTOPOM
MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHbIit xypHAT «XUMUKH U
XMMHSD», B KOTOPOM TIPEACTABICHBI OMBITHI 10 XMMHH W 3aHUMAaTelbHas
uH(pOpMaIIKs, TO3BOJISIONINE YBJICYh YYCHHKOB SKCICPUMEHTAIBHONW YacThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morkHas turepaTypa 1Mo XuMHUH.
5. http://www.prosv.ru/. ITocoOust ajast ydamuxcs, B TOM YHCJIE A MOATOTOBKH
kK utorooit arrectanuu (OI'D u EI'D), meTtoandeckue mocoOust st y4UTEICH,
HAYYHO-TIONYJISIPHAs JIUTEpaTypa Mo XUMHUH.
6. http://1september.ru/. XKypHan npenHasHadyeH HE TOJBKO IS yuuTeneid. B Hém
MPEACTAaBICHO OOJBIIOE KOJUYECTBO pPabOT yYUYEHUKOB, B TOM YHCIIC
UCCIICIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN TOPTAT

CO CChLJIKAaMHU Ha 00pa30BaTeNIbHbIC CAUTHI 110 XUMUHU.


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. COopHuk cTaTeii O XHMHYECKHX DJIECMECHTaX,

WJUTIOCTPUPOBAHHBIA SKCIIEPUMEHTOM.

NuTepHeT-pecypc HA AHTJIMHCKOM SI3bIKE

http://webelementes.com. CoaepXuUT UCTOPUIO OTKPHITHS W OIHCAHUE CBOWCTB

BCCX XHMMHNUYCCKHUX JJICMCHTOB. By,Z[CT IMOJIC3CH VI YHAIIUXCS A3BIKOBBIX IIKOJI U

KJIaCCOB, TAK KaK COACPIKHUT HA3BaAHH 3JICMCHTOB U BCHICCTB HA PA3HBIX A3bIKAX.

O0BbeKThI Y4eOHBIX IKCKYPCHI

1. My3eu: MuHepaaoruueckue, KpaeBequeckue, Xyn0:KeCTBEHHBIE,
[TomuTexHUYECKUH.

2. JJaboparopuu: ydeOHBIX 3aBEJICHUM, arpoXuMIad0paTOpPHH, SIKOJIOTHUECKHE,
CaHUTAPHO-3MUIEMUOJIOTHYECKHE.

3. Anrexn.

4. TIpou3BOACTBEHHBIE OOBEKTHI: XUMUUECKHE 3aBOIbI, BOJIOOYHCTHBIC

COOPYIKCHHUA U APYI'UC MCCTHBIC ITPOU3BOACTBA.

MarepuajibHO-TeXHUYECKOe 00eceyeHne KaOnHeTa XuMHuu
HarypasibHble 00beKThI

HarypanbHbie 00BEKTHI, MCHOJIb3yeMble B 8—9 kiaccax mpu 0OydeHUH
XUMHH, BKJIIOYAIOT B €€0s KOJUICKIIMM MHUHEPAJIIOB U TOPHBIX MOPOJ, METAJLIOB
Y CIUIABOB, OKCHUIOB, KHUCJIOT, OCHOBAHUMW, COJIEH, B TOM YHCJIE MHUHEPAIbHBIX
ynoOpeHuii, a TakkKe OoOpa3llbl OpPraHWYECKHX BEIIECTB M MaTePHAJIOB,
npeaycmotpeHHbix GI'OC. O3nakomiieHHe ¢ oOpasllaMyd HMCXOJIHBIX BEIIECTB
Y TOTOBBIX  M3JEIUN  MO3BOJSET MOJYYUTh  HACJSHBIE  TPEICTABICHUS
0 Marepuase, BHEIIHEM BHJIE, HEKOTOPBHIX (U3MUECKHMX CBOMCTBAaX OOpa3IoB.
3HaYuTEeIbHbIE Y4eOHO-TIO3HABATEIbHBIE BO3MOXKHOCTH HWMEIOT  KOJUICKIIUH,
W3TOTOBJICHHBIE CAaMUMM IIKOJbHUKaMU. lIpeamersl [ TakuxX KOJUICKUIUN

coOuparoTcs BO BpeMs IKCKYpCU U APYTMX BHEYPOUHBIX 3aHSATUH.
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Kosnekuy ucnosib3yroT TOJIBKO JJI O3HAKOMIICHHUS YYaIUXCSl C BHELIHUM
BUJOM U (PU3MUECKUMHU CBOMCTBAMH Pa3IUYHBIX BEIIECTB M MaTepHayioB. Jlis

MMPOBCACHUA XUMHUYCCKHX OIIBITOB KOJUJICKIWHU UCIIOJIb30BATh HEJIB34.

XuMHYecKre peaKTUBbI M MATePUAJIbI

OOpaiieHue CoO MHOTHMH BeIlIeCTBaMH TpPeOYyeT CTPOroro coOJ0ICHHUS
IpaBWJI TEXHUKH OE30MaCHOCTH, OCOOEHHO MPH BBHIMOJIHEHUU OMBITOB CaMUMH
yueHuKamMu. Bce  HeoOXoauMble  MEphl  MPEIOCTOPOKHOCTH  yKa3aHBI
B COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKLHUSX, a TaKKe B TMOCOOMSX s
YUUTENEH XUMUU.

Bce  peaktuBbl W Marepuaibl, HYXHbIE U1  IPOBEACHHUS
JEMOHCTPALlMOHHOTO ¥ YYEHMUYECKOIO OJKCIEpUMEHTa, IIOCTaBIAIOTCA B
oOpazoBaTeibHbIE YUpEeXKACHUs 00IIero oOpa3oBaHUs IIEHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. [Ipu HeoOxoaumocTu mnpuOOpeTEeHUs
JIOTIONTHUTEIBHBIX ~ PEaKTUBOB M MAaTEpUANOB  CileayeT  oOpamatbcs B

CIICIHIUAJIN3NPOBAHHBIC MAI'a3NHLI.

XumMuueckas J1alopaTopHas 1ocyaa, annaparsl 1 NpUOOpPbI

XuMuyeckasi 1Mocyja TMOApa3JesieTcsl Ha JIB€ TPYIIbL: JUIS BBIMNOJIHEHUS
OTBITOB YYAITUMHUCS | JJIsl IEMOHCTPAIIMOHHBIX OTIBITOB.

Hcnone3yemble Ha ypokax XuMUHM B 8—9 Kkmaccax mpuOOpbI, ammapatsl
Y YCTAHOBKU KJIacCU(PHULIMPYIOT HAa OCHOBE MPOTEKAIOIIMX B HUX (PU3MUECKHX
U XUMUYECKUX TPOIECCOB MEXKAY BEIIECTBAMH, HAXOAAINIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX.
1) TTpuGops! s pabOTHI ¢ ra3aMH — MOJYYCHHE, COOMpaHUE, OYMCTKA, CYIIKA,
MIOTJIONICHUE Ta30B; PEaKIMH MEXIy MOTOKAMHU Ta30B; PEAKIMU MEXIy Tra3zaMu
B DJIEKTPUYECKOM pa3psijie; peakiuy MKy ra3aMu Ipy MOBBIIIEHHOM JIaBJICHUHU.
2) AnmapaTbl U IPUOOPHI IS OMBITOB C KHIKUMHU U TBEPIBIMU BEIICCTBAMU —

NEpPeroHka, (QuIbTpOBaHWE, KPUCTAUIM3AIMSA; MPOBEACHUE PEAKIUN MEXIy
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TBEPABIM BEUIECTBOM M JKUAKOCTBIO, >XUAKOCTBIO U JKHUJIKOCTBIO, TBEPABIMU
BEILIECTBAMHU.

Bue aTo# kinaccudukanuu HaXoauTcsl yueOHas anmnaparypa, npeHa3HaueHHas
U1l WA3YYECHUS TEOPETUYECKUX BONPOCOB XHMHUHU: WJUIIOCTPAlMUA 3aKOHA
COXPAHEHHSI MACChl BEIECTB, JIEMOHCTPALMM SJIEKTPOIPOBOJHOCTH PACTBOPOB U
JBH)KCHUSI MOHOB B DJJIEKTPUYECKOM IIOJIE, HU3YUYEHHUS CKOPOCTH XHUMHUYECKOU
peaKkiuu, TOCJIEIOBATEIIbHOCT BBITECHEHUSI TaJOT€HOB M3 PAcTBOPOB HX
COEMHECHUM.

BcnomorarenbHyr0  poJib  UTPAIOT  WU3MEPUTEIBHBIE W HarpeBaTEIbHBIE
MPpUOOPHI, pa3TUYHbIC MPUCTIOCOOICHUS 1151 BHITIOTHEHUSI OTIBITOB.

Moneiu

OObeKTaMyd MOJICIMPOBAHUSI B XUMUU SIBJISIOTCS  aTOMBI, MOJIEKYIIbI,
KPUCTQJUIBI, 3aBOJICKME amnmapaThl, a TakKXKe TMPOUCXOMASIINE MPOLECCHI.
B npenojiaBaHuy XMMHH UCTIOIB3YIOT MOAEIHN KPUCTALIMYECKUX PEIIETOK anmasa,
rpadura, cepsl, pocdopa, okcuaa yraepoaa(lV), noaa, xxenesa, Meid, MarHus.

BrlmmyckaroTcsi HaOopbl MOJIeNIel aTOMOB JIJIsi COCTABIICHUS IIAPOCTEP>KHEBBIX
MOJENEN MOJIEKYII.

IleyaTHble yuyeOHbIE TOCOOUS

B npomecce oO0yueHHs XMMHHM UCHOJB3YIOT  CJICAYIOIMHUE  TaOJHUIIbI
MOCTOSTHHOTO ~ 3KcrmoHupoBanus:  «llepuoguueckass cuctemMa  XUMHYECKUX
sanementoB J. 1. MenpaeneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIECH», «DIEKTPOXUMHUUECKUN Pl HANIPSYKEHU METAIOBY U JIp.

Jns  opraHuzanyMu CaMOCTOATENIBHOM pabdOThl Ha ypOKax HCMOJIb3YIOT
pa3HoOOpa3Hble JAUIAKTUYECKHE MaTepHallbl: TETpaau WA OTHAENbHbIE paboune
JUCThl — WHCTPYKUMHU, KAPTOUKU C 33JaHUSIMHU Pa3HON CTENEHU TPYAHOCTH IJIs

HN3Yy4YCHHUS HOBOI'O Marcpualia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUM.

JKPAHHO-3BYKOBbIE CPEICTBA 00yUeHNs

K skpaHHO-3BYKOBBIM CpeJICTBAM OOYUEHHSI OTHOCAT TaKHE MOCOOUs, KOTOPhIE
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MOTYT OBITh BOCHPHUHSITHI C TOMOILIBIO 3pEHUS M CiIyXa. ODTO KUHO(PUIbMBI,
KUHO(QparMeHThl, IuaduiIbMbl, TUATIO3UTHUBBI (CHAibl), TpaHCHApaHTHl Js
rpadormnpoexTopa. Cepur TpaHCHAPAHTOB MO3BOJIAIOT WMUTHUPOBATH JBUXKEHUE

HYTéM IMOCJICAOBATCIIBHOT'O HAJTOKCHHA OAHOI'O TPAHCIIaApaHTa Ha ,ZIPYFOfI.

Texnuueckue cpeacrsa odydenusi (TCO)

BOnbImMHCTBO TEXHUYECKHX CPEACTB OOyYeHHS HE pa3pabaTbiBajIoCh
CHEMANBbHO JJS IIKOJIbI, a TMpeJHa3Ha4yauoch A Mepenadyd U oOpabOTKH
uH(pOpMAIIUU — 3TO PA3JIMYHOTO POJAa MPOEKTOPHI, TEIEBU30PBI, KOMIIBIOTEPHI
U T. . B yue6HO-BOCTIMTAaTETFHOM MPOIIECCE KOMITBIOTEP MOKET MCIOJIb30BATHCS
JUTSL pEeUIeHUs 3a/1a4 HayYHOU OpraHu3aldy TpyJa yuuTess.

[Ipy wMCHONBb30BaHUU TEXHUUYECKHX CPEJICTB OOY4YEHHS CIEIyeT Y4YUTHIBATh
BpEMEHHBIC OTpaHWYCHMs, HamaraeMble CaHWTApHBIMHU TpaBUJIaMH W HOpPMaMH
(CanlluH). HenpepoiBHas POJOIKUTENBHOCTD JEMOHCTPAIIMU BUACOMATEPUATIOB
Ha TEJCBU3MOHHOM OJKpaHe M Ha OONBIIOM DJKpaHE C HCIHOJIb30BaHUEM
MYyJIBTUMEIMMHOTO TPOEKTOpa HE JOJDKHA IMpeBblmath 25 MuH. Takoe xe
orpanudenre (He Ooznee 25 MHH) paclpoCTpaHAETCS Ha HEMpPEpPhIBHOE
WCITOJIb30BAaHNE WHTEPAKTUBHOW JOCKW W Ha HEMPEPBIBHYIO Pa0OTy ydJaluxcs Ha
MEPCOHAILHOM KOMITbIoTepe. KoJIW4ecTBO YpPOKOB € HCIOJIB30BAHWEM TaKHX
TEXHUYECKUX CPEICTB OOYYCHMS, KaK TEJIEBU30p, MYJIbTUMEIUWHBIN TPOEKTOP,
WHTEPAKTHUBHAS JI0CKA, JOKyMEHT-KaMepa, He JODKHO IMPEBBINIATh MECTH YPOKOB
B HEJIEJIO, @ YKHCIIO YPOKOB, HAa KOTOPHIX YYEHUKH PabOTArOT 3a MEePCOHAIBHBIM

KOMITBIOTEPOM, — TPEX B HEAEITIO.

ObopynoBanne KaOMHeTa XUMHMH

KaOuner XUMUH JOJKEH OBITH o0opyoBaH CIIELHAIBHBIM
JEMOHCTpPAllMOHHBIM ~ cToiioM. [Inms  oOecnedeHus  Jiydmieil  BUIUMOCTHU
JEMOHCTPALIMOHHBIN CTOJ PEKOMEHIYETCSl yCTAHABIMBAThH Ha TIOJIUYM.

B KaOMHeTax XUMHNHU YCTaHaBJIMBAIOT ABYXMCCTHBIC YUCHHYCCKHUC
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7a00paTOpHbIE CTOJBI C TMOJBOJAKON AJIEKTPOIHEPTUU. YUEHUYECKHE CTOJIbI
JIOJKHBI UMETh TOKPBITUE, YCTOMYMBOE K JIEMCTBUIO arpeCCHUBHBIX XUMHYECKHX
BEIIECTB, U 3alIUTHbIE OOPTUKUA IO HapyXHOMY Kpar. KaOuHeTsl Xumuu
000pYAYIOT BBITSDKHBIMU IIKa(amu, pacroyioKEeHHbIMU Y HApYKHOUM CTEHBI BO3JIE
crona yuurtens. Jlns mpoBeneHus J1abOpaTOPHBIX OMBITOB HCIIONB3YIOT TOJIBKO
MUHHU-CHUPTOBKH.

Y4eOHbIE TOCKM OJDKHBI OBITh HM3TOTOBJICHBI M3 MATEPUAJIOB, MMEIOIINX
BBICOKYIO QATE€3HI0 K MaTepualiaM, HCIOJb3YEMbIM ISl IHCbMA, XOPOULIO
OYHIIATHCS BIAKHOU I'yOKOH, OBITh M3BHOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIHN I[BET
Y aHTUOJIMKOBOE TOKpPBITHE. YUeOHBIE JOCKM OOOPYIyIOT co(HuTamMH, KOTOpbIE
JOJDKHBI MPHUKPEIUIAThCS K cTeHe Ha 0,3 M BblllIe BEPXHEro Kpas IOCKH U
BBICTYNATh BHepén Ha pacctosiHue 0,6 M.

TeneBu30pbl yCTAaHABIMBAIOT Ha CHEIUANIbHBIX TymM0Oax Ha BeicoTe 1,0—1,3 M
or mnona. Ilpm mnpocmorpe Tenenepenad  3pUTENBCKUE MeCTa  JOJDKHBI
pacrmoJiaratbCs Ha paCCTOSIHUM HE MEHEE 2 M OT 3KpaHa JI0 TJ1a3 y4yaluxcsl.

Jlns  MakCMMalbHOIO MCIIOJb30BAHUS JHEBHOTO CBE€TA U PAaBHOMEPHOIO
OCBEIICHMS Y4YEOHBIX MMOMEIICHUN He CleayeT pa3MelaTh Ha IMOJOKOHHHKAX
IIMPOKOJIUCTHBIE PACTCHUS, CHUKAIOUIME YPOBEHb €CTECTBEHHOTO OCBEIICHUS.
BricoTa pactenuii He AOJKHA TpEBbIAaTh 15 ¢cM (OT MOAOKOHHMKA). PacTenus
1enecooOpa3Ho pa3MeniaTh B MEPEHOCHBIX IBETOYHUIAX BhICOTONH 65—70 cM win
MOJIBECHBIX KAIIINO B MMPOCTEHKAX MEXAY OKHAMM.

Jnst oThmenku ydeOHBIX MOMENICHUH WCHOJIb3YIOT MaTepHalibl UM KPacKu,
CO3/IAI0IINE MATOBYHO MOBEPXHOCTh. JIJisl CTEH y4eOHBIX MOMEIICHUM CclieayeT
UCITIOJIb30BATh CBETIIBIE TOHA KENTOT0, OEKEBOTr0, PO30BOT0, 3€JIEHOTO, TOIYyOOTO
I[BETOB; VISl IBEPEM, OKOHHBIX paM — OEJIbIi IIBET.

Kabuner XxumMuM JOKEH OBITh OCHAIMIEH XOJIOAHBIM U TOPSAYUM
BOJIOCHA0KEHNEM U KaHAJIU3aIHeH.

B kabuneTe XxuMuu 00s13aTEIBHO TOJKHA OBITH allT€YKa, B KOTOPYIO BXOJISAT:

1. XKryT KpoBOOCTaHABIMBAIOIINI, PE3UHOBBIA — 1 IIIT.
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. [ly3bIpb 17151 1bia — 1 WT. (TUIOTEPMUYECKUNA NTakeT — 1 1IT.).
. BUHT crepuibHBINA, Upokuil 7 X 14 cM — 2 mT.

. BuHT cTepuiabHbINA 3 X 5 cM — 2 IIT.

. BUHT HecTepuIbHBIN — 1 MIT.

. Canderku crepunbHbie — 2 yII.

. Bara crepunpnas — 1 mauka.

. Jlerikommacteipp mupuHON 2 cM — | Karymka, 5 cM — | KaTymka.
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. bakTepunMaHbINA JIEUKOIUIACTBIPS Pa3HbIX pa3MepoB — 20 miT.

10. CriupToBoii pactBop uoaa 5 %-upiit — 1 ¢uakoH.

11. Boanslii pacTBOp aMMHaKa (HAIIATBIPHBIMA COUPT) B aMmITyjiax — 1 yii.
12. PacTBOp nepokcuaa Bogopoaa 3 %-ueiit — 1 ym.

13. [lepMaHranar Kanusi KpuCTaJuInuecku — 1 y.

14. Ananbrus 0,5 r B Tabnetkax — 1 y.

15. Hacrolika Baniepuanbl — 1 ymi.

16. Hoxxanuer — 1 1mr.

Iliianupyemble pe3yJbTaThI 00y4eHUA

BeInyCKHMK HAy4YHTCHA

® 3Hamb (NOHUMAMb):
— XUMHYECKYI0 CHMBOJIMKY: 3HAKM XHUMHUYECKHX JJIEMEHTOB, (HDOPMYJIbI
XUMHYECKHUX BEILECTB, YPABHEHUS XUMUUYECKUX PEAKLINN;
— BAXXKHEHWIINE XUMUYECKUE TOHATHA. BEIIECTBO, XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIBbHBIE ATOMHAs U MOJIEKYJISIpHAst MAacChbl, HOH, KATUOH, aHUOH,
XUMHUYECKas CBA3b, DJIEKTPOOTPULIATEIIBHOCTD, BAJICHTHOCTD, CTCIIEHb OKUCIICHUS,
MOJIb, MOJISIpHasE Macca, MOJSIpHBIA  O0BEM, PacTBOPBI,  AIEKTPOJIUTHI
Y HEDJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs QUCCoLaLus, OKHCIIUTEIb
Y BOCCTAaHOBUTEIb, OKHUCIEHHWE U BOCCTAHOBJIEHHE, TEIIOBOM 3(h(eKT peakuuwu,
OCHOBHBIE TUIIbI PEAKI[MH B HEOPTaHUYECKON XUMMUU;
— (HOpMYIUPOBKM OCHOBHBIX 3aKOHOB M T€OPHUHA XMMHU: aTOMHO-MOJIEKYJISIPHOTO

YUCHH, 3aKOHOB COXPAaHCHHUA MACChbl BCIICCTB, IMOCTOAHCTBA COCTaBa BCHICCTB,
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ABorajipo; nepuoandeckoro 3akona JI. I. MeHneneeBa; TeOpur CTPOCHUSI aTOMa
U YYCHUSI O CTPOCHUU BEIIECTBA; TEOPUM HJICKTPOJIUTHUYECKOM IUCCOLMAIUU U
YUYEHUS 0 XUMUYECKOW peaKkuu;

® HA3bLIBAMY.
— XUMUYECKUE IJIEMEHTHI,
— COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTraHUUYECKUX BELIECTB;
— OpraHMyecKHe BelllecTBa Mo ux (opmyne: MeTaH, 3TaH, TUIICH, alleTUJICH,
METaHOJI, 3TAHOJI, TJIUIEPUH, YKCYCHAs KUCII0Ta, TII0K03a, Caxapo3a;

®  00bACHAMD:.
— (UBUYECKUN CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEpa XMMHUYECKOTO AJIeMEHTAa,
HOMEpa Ipynmnsl M nepuona B mnepuoamuyeckon cucreme [l M. Menneneesa,
K KOTOPBIM 3JIEMEHT MPUHAIICHKUT;
— 3aKOHOMEpPHOCTH M3MEHEHUsS CTPOCHUS AaTOMOB, CBOWCTB JJEMEHTOB B
npejenax MalblX NEpUoJOB M A-TPyIIl, a TakKKe CBONCTB 00pa3yeMbIX HMU
BBICIIINX OKCHJIOB U TUJAPOKCUIOB;
— CYIIHOCTh MpoIecca 3JICKTPOJUTUUECKON AUCCOIMAIUA M PEAKIIM HOHHOTO
oOMeHa;

®  Xapakmepuzoeamy:
— XUMUYECKHUE DJIEMEHTHI (OT BOJOPOJA 0 KajbllMsi) HA OCHOBE MX IOJIOKEHUS
B IEPUOAMYECKON cucTeMe xuMmMuueckux dnemeHtoB [J[. WM. MennaeneeBa
1 0COOCHHOCTEH CTPOCHHS UX aTOMOB,
— B3aMMOCBSI3b MEXJY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHM HEOPTaHUYECKHUX
BEILIECTB;
— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (IIPOCTHIX
BEIIECTB — METAJJIOB U HEMETAJJIOB, COEJUHEHHM — OKCUJIOB, KHUCIIOT,
OCHOBaHMM, aM(POTEPHBIX OKCUIOB U TUIPOKCHUIOB, COJICH);

® onpeoensimy.
— COCTaB BEILIECTB M0 UX PopMyJIaMm;

— BAJICHTHOCTDb U CTCIICHU OKHCJIICHHS 3JICMCHTOB B COCIMHCHUNU,
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— BUJIBI XUMHUYECKOM CBSI3U B COCIMHCHUAX
— THUIbI KPUCTAJUTMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;
— IPUHAJICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIACCy COSTMHECHUM;
— THUIIBI XUMUYECKHUX PEaKIUi;
— BO3MOKHOCTh MPOTEKAHUS PEAKIIU HOHHOTO OOMEHA;
® cocmasnsme.
— CXEMBl CTpPOCHHS aTOMOB II€PBBIX JBAJAIATH AJIEMEHTOB TMEPHUOINYCCKOM
cuctemsl J1. 1. MeHneneena;
— (G opMyJIbl HEOPTAHUYECKUX COSAMHEHNUNM U3yYeHHBIX KJIACCOB BEIIECCTB,;
— YpaBHEHUS XHUMHYECKUX pEakluii, B TOM YHUCJIE€ OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX, C MOMOIIBIO METO/AA JIEKTPOHHOTO OaJlaHca;
® Oe3onacHo obpawamucs.
C XUMHUYECKOU MOCYA0M 1 1abopaTOPHBIM 000PYI0BaHUEM,
®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN.
— TIOATBEPKAAIOIINI XMMUUECKUIM COCTAaB HEOPTAHUYECKUX COCTUHEHU;
—  TIOATBEPXKAAIOIIMK  XMMHUYECKUE  CBOMCTBA  HM3YYEHHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIECTB;
— MO TOJYYCHUIO, COOMpPAHHWIO M PACMO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucmopojia, BOJOPO/a, yriaeKUCIOro ra3a, aMMHaKka);
— TI0 ONpPEACNICHUIO0 XJIOpHA-, Cyib(daT-, KapOOHAT-MOHOB W HOHA AMMOHUS
C TTIOMOIIbIO KAYECTBEHHBIX PEAKIINA;
®  GLIYUCAAMD.
— MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyJie COeTUHEHUS;
— MAacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE;
— MAacCy OCHOBHOI'O BEILIECTBA MO U3BECTHOW MaCCOBOU JA0JIM IPUMECEM;
— 00BEMHYIO TOJTI0 KOMITOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 0OBEM WIJIM MAcCy BEIIECTBA MO KOJIWYECTBY BEIIECTBA,

00BEMY WJIM MacCe PEareHTOB, WU MPOAYKTOB PEaKIIUK;



109

® UCNONL306AMb NPUOOPEMENHbIEe 3HAHUA U YMEHUs 8 NPAKMmu4ecKkol
0esmenbHOCMU U NOBCEOHEeBHOU HCUSHU:
— 111 6€30MacHOro0 OOpaIlleHus ¢ BEIECTBAMHU U MaTE€pUalaMH B ITOBCEIHEBHOM
KHU3HH M TPAMOTHOTO OKa3aHWs TIEpPBOM IMOMOIIM IMpPH OXKOrax KHUCIOTaMU
U 1eJI0YaMUu;
— JUTsl OOBSCHEHUS OTJENbHBIX (DAKTOB U MPUPOTHBIX SBICHHUI;

— MJIA KpHTI/I‘{CCKOﬁ OLCHKH I/IH(i)OpMaHI/II/I 0 BCIICCTBAX, UCIIOJb3YCMBIX B 6I>ITy.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCS

®  XapaKTEepU30BaTh OCHOBHBIE METObl IMO3HAHUA XUMHUUYECKUX OOBEKTOB:
HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE;

®  pa3IuyaTh XUMHUYECKUE OOBEKTHI (B CTATHKE):
— XUMUYECKHE DJIEMEHTHI U MPOCTHIE BEILIECTBRA;
— METaJJTbl U HEMETAJIJIbl U XapaKTEPU30BaTh OTHOCUTEILHOCTh MPUHAIIICKHOCTH
TaKUX 00bEKTOB K TOW UM MHOU TPYIIIIE;
— OpPraHWYEeCKUE U HEOPTraHUYECKUE COCTUHECHUS;
— TUIPOKCUABI (KUCIOPOJCO/EpKAIIUE KHUCIOThI, OCHOBaHUS, aM(pOTEpHBIC
TUAPOKCHUJIBI);
— OKCHJBI HecoJieoOpasyrolue u cojeoOpasyromue (KUCIOTHbIC, OCHOBHBIE,
am(poTepHbIC);
— BaJICHTHOCTb U CTETICHb OKUCIICHHUS;
— CHCTEMaTHYECKHE U TPUBHAIIbHBIE TEPMHUHBI XUMHUYECKON HOMEHKJIATYPHI;
— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU ¥ POPMYJIbl, UHACKCHI U KO3(PPUILIUEHTHI,
CTPYKTYpPHBIC U MOJIEKYJSIpHbIE (OPMYJIbI, MOJIEKYJISIPHbIE U MOHHBIC YpaBHEHUS
peakuuii, TIOJIHBIE U  COKpalIi€HHbIE  HWOHHBICE  YPAaBHEHMS]  PEaKIIHH,
TEPMOXUMHUYECKUE YPAaBHEHUS, 0003HAUCHUSI CTETICHW OKHUCJICHHUS W 3apsja HOoHa
B (hopMyJie XUMUYECKOTO COCIMHEHUS );

®  pazIuyaTh XUMHUYECKHE OOBEKTHI (B JMHAMUKE):

— Qu3nyecKre U XUMUYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U IUCCOLMALINN;
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— OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U PEaKIIUd OOMEHA;
— CXEMbI U YPABHEHUSI XUMUUYECKUX PEAKIINIA;
®  COOTHOCHTH:
— 3K30TEPMHUYECKUE PEAKIIUU U PEAKIIUU TOPEHUS;
— KaTanuTHueckue U (epMEeHTATUBHBIC PEaKIUY;
— METaJlJI, OCHOBHBII OKCHUJ, OCHOBaHUE, COJIb;
— HEMETAJUJI, KUCIIOTHBIN OKCHU/I, KUCJIOTA, COJIb;
— CTpOEHUE aToMa, BUJ XUMHYECKOW CBSI3H, THUIl KPUCTAIUIMYECKOW PpEmETKA
U (U3MYECKUE CBOICTBA BEIIECTBA;
— HAaXOXJEHHE DJJIEMEHTOB B NPHUPOAEC M MPOMBILUIEHHBIE CIOCOOBI MX
MOJIyYECHUS;
— HEOO0XOAMMOCTh XMMHMUYECKOIO IIPOM3BOJCTBA U TpPeOOBaHMM K OXpaHe
OKPYKaIOIIEH CPEIbl;
— HEOOXOIMMOCTb TPUMEHEHHUsS] COBPEMEHHBIX BEIIECTB W MaTepuUajoB U
TpeOOBaHUI K 370pPOBHECOEPEKEHNUIO;

®  BBIIBUIaTh U SKCIEPUMEHTAIBHO NPOBEPATH TUIOTE3bl O XUMHUYECKUX
CBOMCTBax BEIIECTB HAa OCHOBE MX COCTaBa, CTPOCHUS W IPUHAUICKHOCTU
K OINpeIeIEHHOMY Kilaccy (TpyIIie) BEIIECTB,;

o MPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTENEHEH OKHUCIEHUS JIIEMEHTOB,
BXOJSIIIMX B €r0 COCTaB, a TAKXKE IMPOJYKTOB COOTBETCTBYIOLIUX OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKIUH;

®  COCTaBJIAITb YPABHEHHUSI PEAKIMH C Y4YaCTUEM THUIUYHBIX OKHUCIUTEIEH
Y BOCCTAHOBUTEJIEH HAa OCHOBE 3JIEKTPOHHOr0 OajnaHca;

®  OMpeAeNiATbh BO3MOXXHOCTb MPOTEKAHWS XMMHUYECKUX pEeaklUuid Ha OCHOBE
AIEKTPOXUMUYECKOTO psana HaIpsHKEHU N METaJJIOB, psana
AIIEKTPOOTPULIATETILHOCTH HEMETAJUIOB, TaOJMIbI pPAacCTBOPUMOCTH M yudéra
YCJIOBUM NIPOBEICHUS PEAKLIUM;

®  MPOBOAWTH PACUYETHI M0 XUMHUYECKUM (HOpMYyJIaM U YPAaBHCHHSIM:
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— JUIsl BBIBOJIA (DOPMYJIBI COEIMHEHUS 10 MACCOBBIM JIOJISIM JIEMEHTOB;
— JUISI IPUTOTOBIICHUS PACTBOPA C UCTIOIB30BAHUEM KPHUCTAJUIOTHIPATOB;
— JUI HaxXOXJEHUs JOJM BBbIXOJAa IMPOAYKTa peakUUd [0 OTHOILIEHUIO
K TEOPETUYECKH BO3MOXKHOMY;
— ¢ UCToIb30BaHueM npaBua I eii-JIroccaka 00 00bEMHBIX COOTHOIICHUSX T'a30B;
— C UCIOJIb30BAaHUEM MOHATUN «KMOJIbY, «MMOJIbY, «UYUCI0 ABOTaIpO»;
— M0 TEPMOXUMHUYECKUM YPABHEHHSIM pEaKLUu;

® MPOBOJUTH XUMHUYECKHH IKCHEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOACHUEM
IPAaBUJI TEXHUKH O€30IaCHOCTH:
— M0 YCTaHOBJICHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COCAMHEHUS;
— TIPH BBITIOJIHEHUH HCCIIEA0BATEIBCKOTO MPOCKTA,
— B JIOMAILIHUX YCIIOBUSX;

®  HCIOJIb30BaTh MPUOOPETEHHBIC KITIOYEBBIC KOMIIETCHIIMU JIJISI BBITTOJHEHUS
IIPOEKTOB M y4E€OHO-HCCIIEOBATENBCKUX PAOOT MO M3YYEHHIO CBOMCTB, CIIOCOOOB
NOJTyYEHUS U paCliO3HAHMSI BEILIECTB;

®  ONpeneNniaTb WUCTOYHWKH XUMHUYECKOW WH(MOpMAINU, TMPEICTaBIATh CIIUCOK
WH(GOPMAIIMOHHBIX PECYPCOB, B TOM YHWCJI€ U Ha MHOCTPAHHOM SI3bIKE, TOTOBUTH
UH(GOPMAIIMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

e O0OBEKTHBHO OIICHMBATh HH(OPMAIMIO O BEMIECTBAX M XUMHUYECKHX
mporeccax, KpPUTUYECKM  OTHOCHTCA K  TICEBAOHAYYHOW  WH(pOpMAInH,
HE00pOCOBECTHOI peKkiiamMe B CpeAcTBaX MacCOBOM MH(pOpMAIH;

e  CO37aBaTh MOJEIU W CXEMbI IJIsl pelleHHs] Yy4eOHbIX W TIO3HAaBaTEIbHBIX

3a1ad4.
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