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IHosicHuTe/IbHAA 3aIINCKA

Pabouass mporpamma Kypca XHMHHU JJIsl OCHOBHOHM IIKOJIBI pa3paboTaHa
B cooTBeTcTBUU ¢  DemepanbHbIM  TOCYIapCTBEHHBIM  00pa30BaTECIIBHBIM
CTaHIapTOM 00I1Iero obpazoBaHusi. B Hell TakKe YYHTHIBAIOTCS OCHOBHBIC HICH
U niojoxeHus [lporpammel pasButus u (popMHUpOBaHHS YHUBEPCAIBHBIX Y4eOHBIX
JEeUCTBUM 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
HKCIIEpUMEHTaJIbHAs, 00yJarouuecs JOJKHBI OBIaJACTh TAKUMHU MTO3HABATEIIbHBIMU
y49eOHBIMHU JICUCTBHUAMH, KaK SKCIEPUMEHT, HAOMIOACHUE, U3MEPCHUE, OIMCAHUE,
MOJICIMPOBAHUE, TUTIOTE3a, BRIBOJI. B mpoliecce u3ydeHus: Kypca y 00y4aromuxcs
OpOJOIDKAIOT  (OPMHUPOBATHCA ~ YMEHUSI  CTaBUTh  BOIPOCHL,  OOBSICHSTH,
KJIacCU(DUIMPOBATh, CPAaBHUBATH, OMPEALISITh NCTOYHUKU WH(DOpPMAITUH, TTOTYIaTh
U aHaJU3UPOBAThH €€, TOTOBUTH MH(GOPMAIIMOHHBIN MPOJYKT, MPE3EHTOBATh €ro U
BecTH auckyccuto. CieoBareabHO, IeATeIbHOCTHBINA TOAXO0 B U3yUYEHUN XUMUHU
CIIOCOOCTBYIOT JIOCTHUKEHHUIO JIMYHOCTHBIX, MPEIMETHBIX W METalpeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

B ocHOBY Kypca NoJI0’KeHbI CIEAYIONINE HIeH:

® MaTepuaIbHOE EUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHHUI MPUPOIBI;

® BeIylmass  poidb  TEOPETUYECKUX  3HAHUM  JUII  OOBSCHEHUS
Y TIPOTHO3UPOBAHUS XMUMHYECKUX SIBJICHUH, OICHKH WX TMPAKTUICCKOMN
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 TI100aIbHBIX MTPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.
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OTH UAEW pPeaIu3ylTCs B Kypc€ XHMHUM OCHOBHOM IIKOJbI IYTEM
JOCTHKEHHS CIIETYIOIINX LeJIei:

* Qopmuposanue 'y y4YAlIUXCA XUMHUYECKOM KApTHUHBI MHpa, Kak
OPraHMYECKOM YacCTH €ro LEeJIOCTHOW €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
BOKHEHIINX JIOTMYECKUX ONEpaluid MBIIUICHUST (aHalu3, CUHTE3, 0000IleHue,
KOHKpETHU3aIusl, CpaBHEHUE U JIp.) B MPOIIECCE MO3HAHUS CUCTEMbI Ba)KHEHMIIIMX
MOHSTUN, 3aKOHOB M TEOPUHM O COCTABE, CTPOCHUH W CBOWCTBAX XUMHYECKHX
BCIIECTB.

* Bocnumanue yoexn€HHOCTH B TOM, YTO MPUMEHEHUE MOJYYCHHBIX 3HAHHM
U YMEHHUM MO XUMHUU SIBISETCA OOBEKTHBHOM HEOOXOAMMOCTHIO NIl O€30MacHOM
paboTHI ¢ BEIIECTBAMH M MaTepHajiaMHy B ObITY U Ha MPOU3BOCTBE.

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

* Ognadenue  KIOYeBbIMU  KOMNEemMeHyusMu: Y4eOHO-TI03HABATEIbHBIMU,

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

MeTtoauveckure 0COOCHHOCTH NMPENOJABAHUSA Kypca XUMHUHU

[Ipennaraemplii Kypc OTJIMYAETCS OT APYIMX KypCOB XUMHUHU [JII OCHOBHOU
IIKOJIbI, BKJIFOUEHHBIX B DenepanbHplil nepeueHb YYeOHUKOB, HATMUUEM GAHCHBIX
MemooudecKux 0cooeHHocmell.

1. Conep:xanne ¥ MeTOAbI U3YyYeHHUS] NMPeEAIAraeMoro Kypca XuMuM AJs
OCHOBHOWM HIKOJIBI OTBEYAKT CTPYKTYPHO-AEATEIbHOCTHOMY moaxoay. OHu
pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOITAITHOTO (POPMUPOBAHUS YMCTBEHHBIX
JEVCTBHM, NMPENI0KEHHOW OTeueCcTBEHHbIM rcuxosioroM II. f. "ampnepunsiM, B

KOTOpOfI BBIACIISICTCA HECKOJIBKO 3TAaIlOB.
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Oman co30anusi OpUeHMUpPOBOYHOL OCHOB8bI Npeodcmosueli 0essmerbHOCmu
(OO]]). Yuamuecs: oJy4aroT WHOOPMAITUIO O LETH MPEACTOAIICH AeATENHHOCTH
ueé mpeaMeTe, Y3HAIOT, KaKk M B KaKOW MOCJIENOBAaTEIbHOCTH OHU JIOJKHBI
BBITIOJIHATH OPUEHTAIIMOHHbIE, UICTIOTHUTEIBCKUE U KOHTPOJIbHBIE IEUCTBUS.

Bce nqupaktuyeckre eMHALBI YYEOHBIX KHUT I (—9 KJIaCcCOB HAYMHAIOTCA
C TOCTaHOBKHM 00pa30BaTeIbHOW MPOOJIEMBbl, KOTOpas pelIaeTcss B Ipollecce
U3y4eHus naparpada Ha OCHOBE UMEHHO JeSITeIbHOCTHOTO TIOIXOA.

B 9 knacce npu uzydeHun xumuu 3ieMeHTOB B kadectBe OO/l BeicTymaer
oOLIUH TUIaH XapaKTEPUCTUKN METAIIOB, HEMETANIOB U NIEPEXOAHBIX JIEMEHTOB.

Oman  opmuposanus  MamepuanrbHol — OesimeabHoCmu. Y 4Jalluecs
BBITIOJIHSIOT JIEHCTBUSA BO BHEIIHEHW (hopMme, CTAIKMBAsICh C CAMUMHU MpeaIMeTaMu
WIM MOJEISMH: BBIIEISAIOT TOJOXKHUTEIBHOE U OTPULATEIBHOE 3HAYCHUE
KOHKPETHOTO XMMHUYECKOTO BEIIECTBA WJIM peakuuu B cdepe 4YeloBeYeCKOou
JEATEIIBHOCTH WIM B OKPYXKAIOIIEM MHUpPE; ONPEICIAIOT XapaKTEPHbIE MPU3HAKU
COCTaBa WM CBOMCTB BAXKHEHMIIMX KJIACCOB HEOPTaHUYECKUX COCIWHECHUM;
CaMOCTOATEJIBHO XapaKTEPU3YIOT KOHKPETHBIE XUMHUYECKHUE AJIEMEHTHI; MPOBOAAT
7a00paTOpHblE U MPaKTUYECKHE pabOThl; TOTOBAT COOOIICHUS U IpPE3EHTALUU;
OCYUIECTBIISIIOT TPOEKTHYIO IESITEIbHOCTh MO BEIOPAHHOM TEMAaTHKE.

Oman enewnell peyu. JISNCTBUS ydaluxcs BepOAIM3YIOTCS B YCTHOM WIIH
MMCbMEHHOM pe4M, OHU IIPOrOBapUBAIOTCA M YCBAUBAIOTCS B 0000IMIEHHON (opMe.
Tak, ydaiuecs 03By4nBalOT, KaKyro HH()OPMAIMIO HECET XUMUYECKAsi CUMBOJIMKA!
XUMUYECKUE 3HAKU, XUMUYECKUE (HOPMYIbI U YPABHEHHUS XMMUUYECKOW pPEaAKIUH,
cuMBoJIiKa [lepuoanueckoi cucremsl XxuMudeckux anemeHToB [[. . Menneneena.

Oman enympennetl peuyu. BepOanbHOE OCBOCHHE JEHCTBHS TMpPO ceOs,
poroBapuBaHue omneparuii  npo cebs, ©0e3 BHemHelW peun. JleiicTBue
peayuupyeTcsi, HalpuMmep, Mociie MPOBEAEHHOTO yUHUTENIEeM HMHCTPYKTa)xa Iepen
MIPAKTUYECKON WU J1abopaTopHOM pabOTON YUYEHUK JOHKEH IIPOTOBOPUTH €T0 TPO
ce0s, 0CO3HATh €ro, BHYTPEHHE COIVIACUTHCS C HUM WM BBIICHUTH HEMOHSITHBIC

MOMEHTBI; TO K€ MPOUCXOAUT MPHU PePIEKCUU JIMYHBIX TOCTUKEHUN U BbIPaOOTKE
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IUIaHAa MOBBILEHUS MX YypoBHA. OcoOyro BaXHOCTh ATOT 3Tall UIPaeT NpHU
BBITTOJTHEHNN YYEHUYECKOT0 UCCIEA0BATEIBCKOTO IIPOEKTA.

Hnmepuopuszayus oeticmaus. JISHCTBHE CTAaHOBUTCS BHYTPEHHUM ITPOIIECCOM,
aKTOM MBICIIA, JCHCTBUEM B yMe. YUEHHMK II€pE] BBIIOJIHEHUEM XHMHYECKOIO
OKCIEPUMEHTA WJIH DPELICHUS pacdy€THON 3amauu 1Mo (opMylnaM U ypaBHEHUSIM
MBICJICHHO IIPEACTABIIET MOCIEAOBATEIBHOCTh CBOMX JEHCTBUN II0 pealn3aluy
BbIPa0OTAaHHOTO IUIAHA.

2. Teopernueckne TOJO0KEHUS] Kypca XUMHH OCHOBHOH IIKOJIBI
PACKPBIBAIOTC HA OCHOBE IIMPOKOI0 HCHOJB30BAHUSL B O00y4eHHMH
XMMHYECKOT0 IKCIEePUMeHTA (J1a00paTOPHBIX OMBITOB W MPAKTHYECKUX PadoT),
BTOM YHCJI€ MW IPOBOJAMMOIO B  JOMAIIHMX YCIOBHSAX, a  TaKke
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, KOTOPBIN MOKAa3bIBAET YUUTENb.

3. Pa3Burue wuHGPOPMALHOHHO-KOMMYHHKATHBHOI KOMIIETEHTHOCTH
o0yyamomuxcs: oOpalieHHMEe K  pa3IMyHbIM  HCTOYHMKAM  XMMHUYECKOH
uH(popMauy, NOATOTOBKY HH(MOPMAIMOHHOIO MPOAYKTa M €ro mpe3eHTalus,
YMEHUE BECTH JUCKYCCHIO, OTCTaWBaTh CBOIO TOUYKY 3PEHHUS U KOPPEKTHPOBATH
MO3ULIMIO HA OCHOBE aHAJIN3a apIyMEHTOB YYaCTHUKOB JTUCKYCCHH.

4. MeranpeAMeTHbI XapakTep COAepKaAHUA Y4YeOHOro MaTepuaja:
peanu3anus CBA3EH ¢ NpeaIMETaMU HE TOJIBKO €CTECTBEHHO-HAYYHOI'O IIUKJIA, HO U
C UCTOPHEH, JINTEPATYPOI, MUPOBOU Xy OKECTBEHHOU KYJIBTYPO.

5. ITIpakTHMKO-OPHEHTHPOBAHHAA 3HAYMMOCTH OTOOpa Yy4eOHOro
COJepPKAHUSA: CBSI3b M3y4aeMOro Marepuala ¢ JKU3HbIO, (OpMHUpOBaHUE
HKOJIOTUYECKON TPaMOTHOCTH NHpH OOpalieHMHd € XUMHUYECKHMMH BELIECTBAMH,
MaTepuajaMi U TPOLECCaMM, OTBEYAIOUIMMH TpPeOOBAaHUSM MPABUI TEXHUKHU
O6e3zomacHocTM Tpu  paboTe B XMMHUYECKOM KaOuHere (JabopaTopun)
Y MOBCEIHEBHOM KU3HU.

6. JlocTuikeHMsI TPeIMETHBIX, MeTamnpeJIMeTHbIX H JHUYHOCTHBIX
pPe3yJabTAaTOB IIOCPEACTBOM CTPYKTYPHPOBAHUS 3aJaHUN MO COOTBETCTBYIOLIUM

pyOpukam:



«IIpoBeppTe CBOM 3HAHUA,
«IIpumennTe cBOU 3HAHUAY;
«HWcnonb3yiTe JOMOJHUTENBHYIO HHPOPMALIUION;

«BpIpazuTe CBOE MHEHUE.

OO0mas xapakTepuCcTHKA y4e0HOr0 mpeaMera

[Ipennaraemas pabodas mporpamMma Mo XUMHH PacKpbhIBaeT BKJIaJ y4eOHOTO
npeaMeTa B JOCTHKEHHUE LeJel OCHOBHOTO 00IIero oOpa3oBaHUS U ONpEAEIseT
BAKHEMIINE CONEPIKATEIBHBIC TUHUN ITPEAMETA:

e «Bewecmsoy» — B3aMMOCBA3b COCTaBA, CTPOCHUS, CBOWCTB, MOIYYCHHS
Y IPUMEHEHUS BELIECTB U MAaTEPUAJIOB;

o «Xumuyeckas peaxyus» — 3aKOHOMEPHOCTH IIPOTEKAHUS U YIIPABIICHHS
IIPOLIECCAMH MOJYYECHUS U IIPEBPAILECHUS BELIECTB;

o «Xumuyeckuii A3bIK» — OINEPUPOBAHUE CHCTEMON  BaKHEUIIUX
XUMHUYECKUX TOHATHM, BIJIAJEHUE XHMHYECKOM HOMEHKIATYpPOUH U
CUMBOJIMKOMN (XUMUYECKUMH 3HAKaMH, (POpMyJIaMU U ypaBHEHUSIMU );

o «Xumusa u HcuzHv» — COOJIIOJIEHUE MPABUI XUMUYECKOW O€30MacHOCTH
npu oOpalleHMH C BELIECTBaMH, MaTepuajllaMd U XUMHYECKUMU
IIPOILIECCAMH B IOBCEHEBHOM KM3HU U HA MIPOU3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOEHHE OOYYaIOLIMMUCS OCHOB HEOPraHUYECKOM
XUMHM M KpaTKO€ 3HAKOMCTBO C HEKOTOPbIMU TMOHSATHUSMH U OOBEKTaMHU
OPraHNYEeCKON XUMUH.

B conepxarensHOM JIMHUK «Bewecmeoy pacKpbIBAC€TCsl YUYEHHE O CTPOCHUU
aToMa U BEIlleCTBa, COCTaBEe U KJIACCU(PUKAIMU XUMHUYECKUX BEILIECTB.

B conepxarenbHON TMHUM «Xumuueckas peakyusy pPacKpbIBa€TCs y4CHUE O
XUMHUYECKHX  Tpoleccax:  KilaccupuKkalus  XUMHYECKMX  peakluil  u
3aKOHOMEPHOCTM HX MNPOTEKaHWs; KAYECTBEHHAs W KOJMYECTBEHHAS CTOPOHBI
XUMHUYECKHUX MPOLECcCOB (pacdy€Thl MO XUMHUYECKUM (opMysiamM U ypaBHEHHUSM

XUMHUYECKUX PEaKIUii).
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B conepxarenbHOl JMHUU «Xumuueckuti A3vlk» (HOPMUPYIOTCS YMEHUS
yYaIluXxcsl Ha3bIBaTh BEIIECTBA MO (PopMylaM W COCTABISITH (OPMYJIBI MO HX
Ha3BaHUSIM, 3allUCHIBATh YPABHEHUS PEaKIUi U XapaKTepU30BaTh UX, PACKPHIBATh
uH(OpMAIUIO, KOTOPYIO HECET XUMHUUYECKasi CHMBOJIMKA, B TOM YHCJI€ BhIpaXKEHHAs
u B TabmuuHOUW (Qopme (mepuomuyeckas CHCTEMa XHUMHYECKHX JJIEMECHTOB
. Y. MenneneeBa, Tabiuiia pacTBOPUMOCTU BEILIECTB B BOJIE); HCIIOJIb30BAThH
CUCTEMY XUMHYECKHUX TMOHATUN JIJIST OTTMCAHUSI XUMUIECKUX O0OBEKTOB (JIEMEHTOB,
BEILIECTB, MATEPUAJIOB U IIPOLIECCOB).

B conepxatenbHON JTUHUU «XuMusi U HCU3HBY PACKPBIBAIOTCS JIOTUYECKUE
CBSI3U MEXIY CBOMCTBaMU, MPUMEHEHUEM, TIOJIyYEHUEM BEILIECTB B J1aOOPATOPHBIX
YCIOBUSIX U Ha TMPOU3BOJACTBE; (opmupyercs KyiabTypa O€30MacHOTO U
HKOJIOTUYECKU TPAMOTHOTO OOpaIIeHHs C XUMUYECKUMH 00BEKTAMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XUMHUUYECKOMY HKCIEPUMEHTY:
MPOBEICHUIO TMPAKTHUYECKUX pPabOT u J1abOpaTOPHBIX OIBITOB, (PUKCALUUA U
aHaJIu3y MX pPe3yJIbTaTOB, COOJIOJICHUIO HOPM U TpaBui Oe3omacHOil pabOTHI B
XUMHUYECKOM KaOuHeTe (J1abopaTopun).

Peanuzanmst mporpammbl  Kypca B Ipoiiecce  OOy4eHHsS  MO3BOJIUT
0o0y4YaromumMcsl MOHITh POJIb U 3HAYEHUE XMUMUHU CPENId APYTHX HAyK O MPUPOJIE,
T. €. PaCKpbITh BKJaJ XUMUU B (OPMHUPOBAHUE 1IETIOCTHOW €CTECTBEHHO-HAYYHOU

KapTHUHBI MHUpa.

MecTo npeamera B y4eOHOM IJIaHe
denepanbHbIi roCyJ1apCTBEHHBIN o0pasoBaTenbHbII CTaHJapT
MPElyCMaTPUBAET M3YyUYEHUE KypCca XMMHUUW B OCHOBHOM IIKOJIE KAaK COCTaBHOM
YacTH MpeaMeTHOM o0nacti « EcTecTBeHHO-HAyUYHBIE PEIMETHI.

Kypc paccunmtan Ha oO0s3aTenbHOE H3ydYeHHE mpeaMera B o0béme 140

y4eOHBIX 4YacoB Mo 2 dYaca B Heaenmo B 8—9 xmaccax. Kpome »aTtoro,
peaycMaTpuBaeTCA U3YYCHHE XUMUU ¢ 7 Kilacca B 00béMe 35 yuyeOHBIX 4acoB 10

1 yacy B Hepemto.
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[Ipennaraemslii Kypc XOTsI 1 HOCUT OOIEKYJIbTYPHBIN XapaKTep U HE CTABUT
3aa4y MpopeCCHOHATBHON MOATOTOBKM O0YYaIOIINXCs, TEM HE MEHEE MO3BOJIAET

UM OMPENIETUTHCS C BEIOOPOM Mpoduiis 00yueHHUs B CTapileH MIKOJIE.

JIMYHOCTHBIE, MeTANIPEeIMETHbIE M NPeIMETHbIE Pe3YJbTaThI

OCBOCHHUS Kypca XUMHUHU
ITo 3aBCPHICHUIO KypCa XMMHH Ha 3TAIIC OCHOBHOI'O O6IHGI‘O O6pa3OBaHI/I}I

BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJIKHBI OBJIAACTH CICAYIOIIUMUA PE3yJIbTaTaMH.

1. JIn4HOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBoei ITHUYECKOW MPUHAUICHKHOCTH, 3HAHHE HCTOPUU XUMHH U
BKJIa/1a POCCUMCKON XMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) gpopmuposarue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XMMHUHU; TOTOBHOCTH
U CIIOCOOHOCTH Y4YalllUXCsl K CAaMOpa3BUTUI0O U CaMOOOpa30BaHMIO HA OCHOBE
U3YYEHHBIX (DaKTOB, 3aKOHOB U TEOPUHM XHMHH; OCO3HAHHOTO BBIOOpA
Y IOCTPOEHUE UHAMBUAYAIBbHON 00pa30BaTEIbHON TPAEKTOPUH;
3) gopmuposanue  UEIOCTHOW  ©CTECTBCHHO-HAYYHOW  KAapTHHBI  MUpA,
HEOTHEMJIEMON YACTHIO KOTOPOU SBJISETCS XMMUAYECKAs] KAPTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH
U OOIIECTBEHHO! MPAKTUKH, B TOM YHUCJI€ U XUMUYECKUM;
5) oceoenue connanbHBIX HOPM, TPABWII MOBEACHUS, POJieH U (HOPM COLUATBHOM
KU3HU B COLMyME, IPUPOJE U YaCTHOM >KU3HM HAa OCHOBE DKOJIOTMYECKOU
KyJbTYphI U 0€30M1aCHOT0 0OpalieHus ¢ BEMIECTBAMH U MaTepUaaMH,
6) @opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH CO
CBEPCTHHKAMHU M B3pOCIBIMH B IIpolecce 00pa30oBaTeNIbHOM, OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BUJIOB

ACATCIBbHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpeaMeTHbIE Pe3yJIbTAThI:
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1) onpeodenenue neneir coOOCTBEHHOTO OOYUYCHHS, IOCTAHOBKA M (HOPMYJIHPOBAHHUE
JUIS1 ceOsT HOBBIX 3a7a4;

2) nraHuposaHue TyTeH IOCTHDKCHUS KEJIAeMOTro pe3yibTara OOYYCeHHUS XUMHU
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBLHOTO XapakTepa;

3) coomnecenue CBOMX JIEHCTBUH C  IUIAHUPYEMBIMH  pe3yJIbTaTaMH,
ocywjecmenenue KOHTPOJSL CBOEU JESATENIBHOCTH B IIPOILIECCE JAOCTHKEHUS
pe3ynbTaTa, onpedenieHue CIocoO0B ACHCTBUI MPHU BBHIMOIHEHUU J1a00paTOPHBIX
U TIPAKTUIECKUX pabOT B COOTBETCTBHH C TIpaBUIaMHU TEXHUKHU O€30MaCHOCTH;

4) onpeodenenue UCTOYHUKOB XUMUYCCKOH MH(OPMAIUH, TIOJIYUYCHHUE U aHATU3 e€,
co3faaHne HHGOPMAIIMOHHOTO TIPOIYKTA U €T0 TIPE3CHTAITS;

5) ucnonv3oeanue OCHOBHBIX WHTEIUICKTYyaJbHBIX OINEPAIllMii: aHAINW3a M CHHTE3a,
CpaBHEHHUSI W CHCTeMaTH3aluHh, OOOOIICHHS U KOHKPETH3alUU, BblAGIeHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH W nocmpoenue JTOTUIECKOTO PacCyKICHUS
¥ YMO3aKJItoueHus: (MHAYKTUBHOTO, AEAYKTUBHOTO M 1O aHAJOTUU) HA MaTepualie
€CTECTBEHHO-HAYYHOTO COJICP KAHMS;

6) ymenue co3naBarh, MIPUMEHATH U MPEOOPA30BLIBATH 3HAKU U CHMBOJIBI, MOJICITH
U CXEMBbI JUIsl pelieHusl yueOHbIX U MTO3HABATENIbHbIX 3a/a4;

7) opmuposanue M pazsumue SKOJOTHYSCKOTO MBIIIJICHUS, YMEHUE MPUMEHATH
€ro B  I[I03HAaBAaTEJIbHOW, KOMMYHUKATHBHOM,  COLHMAJIBHOM  IPAKTHUKE
U TpoeCCUOHATIBHON OpUEHTAIIUH;

8) ecenepuposanue wneH W ONpEACICHHE CPEICTB, HEOOXOMUMBIX JIIS WX

peanu3alum.

3. [IpeamMeTHbIE pe3yabTaThl:
1) ymenue 0003HaYaTh XMMHYCCKUE DJIEMEHTHI, Ha3bIBaTh UX M XapaKTEPHU30BaTh
Ha OCHOBE T0JIOXKEHUA B nepuoanueckon cucreme . 1. Menneneena;
2) ¢hopmynuposanue W3yYEHHBIX TOHATHH: BEIIECTBO, XMMHYCCKHH 3IIEMEHT,
aToOM, MOJIEKYyJia, MOH, KATUOH, AHUOH, ITPOCTOE U CJI0KHOE BEILIECTBO, XUMUYECKAas

peaxkuusi, BUAbl XUMUYECKUX PEAKIUN U T. T1.;
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3) onpeoderenue 1o (GopMynaM coCTaBa HEOPTaHWYECKUX W OPraHHYECKHX
BCIIIECTB, BAJCHTHOCTH AaTOMOB XHUMHYECKHX DOJEMEHTOB WA CTENEHU WX
OKHCJICHHUS;

4) nonumanue wuHGOPMAIUH, KOTOPYIO HECYT XHMHUYCCKHE 3HAKH, (HOPMYIIBI
U ypaBHCHUS;

5) ymenue xnaccuguyuposams TPOCTbIe (METAJIbI, HEMETAJIbl, OJaropoiaHbIe
raspl) U CIOXHbIE (OMHApHBIE COCIUHEHUS, B TOM YHCIE U OKCHJbI, a TaKkKe
TUAPOKCHUIIBI — KHCIOThI, OCHOBaHMs, aM(OTEpPHBIC THIPOKCUIABI — U COJIH)
BCIIECTBA,;

6) Gopmyruposanue TEPUOAMUYECKOTO 3aKOHA, 0ObBACHeHUe  CTPYKTYPbI
U uH(hOpMaIH, KOTOPYIO HECET MEPUOINUYECKAsl CUCTEMa XUMUUYECKHUX DJIEMEHTOB
J1. 1. MenneneeBa, packpvimue 3HAUCHUS IEPUOJUIECKOTO 3aKOHA;

7) ymenue xapaxmepuzoéams CTPOCHHE BEIIECTBA — BHJIBI XMMHUYCCKHX CBS3eH
Y TUIIBI KPUCTAJUTMYCCKUX PEIIETOK;

8) onucanue CTPOCHHS aTOMOB XHMHUYCCKHX OJEMCEHTOB C TOPSIAKOBBIMU
Homepamu 1—20 u 26, omobpasicerue ux ¢ TOMOIIBIO CXEM;

9) cocmaenenue GopmMya OKCHIOB XUMHUECKHX JJCMCHTOB M COOTBETCTBYIOIIUX
UM THIPOKCHIOB,;

10)  umanucanue  CTPyKTYpHBIX  (OPMYJT  MOJCKYJISAPHBIX  COCAMHEHUH
1 GOPMYJIBHBIX ©IWHUIl WOHHBIX COCAWHEHWH TI0 BAJICHTHOCTH, CTEICHU
OKHCJICHHS WJIH 3apsly HOHOB;

11) ymenue ¢hopmynruposams OCHOBHBIE 3aKOHBI XMMHH. IOCTOSIHCTBA COCTaBa
BCIIECTB MOJICKYJIIPHOTO CTPOCHHUS, COXpPAaHEHUS MacChl BEIIECTB, 3aKOH
ABorazpo;

12) ymenue ¢opmyruposams OCHOBHBIC IIOJOKEHUS AaTOMHO-MOJIEKYJISIPHOTO
YYCHHS ¥ TEOPHUH JICKTPOJIUTHYECKON JUCCOIMAIIHH;

13) onpeodenenue NpU3HAKOB, YCIOBUN NMPOTEKAHHUS U MPEKPAIICHUS XUMUYECKUX

peaxKLuii;
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14)  cocmaenenue  MONCKYJSPHBIX  YPaBHCHHH  XUMHUYECKHUX  PEAKIIWH,
MOJTBEPXKIAIONMX  OOIKMEe  XMUMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX BEIECTB U OTPAKAIOIINX CBSI3U MEXKIY KIIaCCaMU COSIMHCHHUIA;
15) cocmaenenue ypaBHEHUN PeaKIUii ¢ y4aCTHEM JICKTPOJIMTOB TaKXKe B HOHHOMN
dbopme;

16) onpedenenue MO XUMHYCCKHMM YPAaBHECHUSAM TPUHAIICKHOCTH PEAKIUN
K ONpeeIEHHOMY THITY WJIH BHUY;

17) cocmasnenue ypaBHEHUH OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX —PEAKIUi
C TIOMOIIII0 METO/1a DJIEKTPOHHOTO OallaHca;

18) nmpumenenue  TOHATUH  «OKHCJICHHE» W  «BOCCTAHOBJICHHE» IS
XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB BEIICCTB;

19) ompeoenenue ¢ TOMOIIBIO KAYECTBCHHBIX pEAKIUN XJIOpUI-, CYibdar-
1 KapOOHAT-aHWOHOB M KATHOHA aMMOHHS B PacTBOPE;

20) ob6vscHenue BIUASHUSA pa3IUM4YHBIX (HAKTOPOB HA CKOPOCTh XHUMHYCECKUX
peaKkuu;

21) ymenue xapaxmepuzosame  TIOJOKCHHE METALIOB W  HEMETAJJIOB
B MIEPUOJIMYECKON CHUCTEME DJIEMEHTOB, CTPOCHHME HMX aTOMOB W KPHUCTAJUIOB,
oOmue GU3NIecKre i XUMUYECKHE CBOWCTBA,

22) obvscHeHue MHOTO00pa3usi TPOCTHIX BEIIECCTB SBJACHHEM aJIOTPOIHH
C YKa3aHueM €€ IPUYMH;

23) ycmawnosnenue  PAa3NIUUMA  THAPO-, THUPO- U DICKTPOMETAILUTYpPIHU
U ULIIOCMpUposanue 3TUX PA3NAYUN IpUMEpaMU MPOMBIIUIEHHBIX CIOCO00B
MOJTyYEHUSI METAIJIOB,

24) ymenue oasame 001y xapakTtepuctuky anmementoB |, I, VIIA rpynm, a
TaK)Ke€ BOJOPOJIA, KHUCIOpOJa, a3oTa, cephl, docdopa, yriepoma, KpemMHHUS U
00pa30BaHHBIX MMM TIPOCTHIX BEIIECTB M BAXHEHIHMX COCAWMHEHHUH (CTpOCHHE,
HAaxXOXJEHUE B MPUPOJIC, TMOJy4YeHHe, (PU3NUECKHUEe U XUMHUYECKHUE CBOMCTBA,
pUMEHEHUE);

25) ymenue onucviéams KOPPO3UIO METAJUIOB U CIIOCOOBI 3aIlUThI OT HEE;
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26) ymenue npouz600ums XHUMHYECKHE PACUYEThl C HCIOJb30BAHUEM IOHSITHH
«MaccoBasi JIOJII BEMIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJISIPHBIN
00BEMY» TI0 PopMyTIaM B YpaBHEHHUSIM PEaKITU;

27) onucanue CBOWCTB W TPAKTUYECKOTO 3HAYCHHUS HW3YyUCHHBIX OPTraHMYCCKUX
BEIIIECTB;

28) ewvinonnenue 0003HAYCHHBIX B MPOTrpaMMe JKCIIEPUMEHTOB, PACNO3HABAHUE
HEOPTaHWYECKUX BEIIECTB MO COOTBETCTBYIONTUM MTPU3HAKAM;

29) cobniodenue TipaBUIT  O€30MacHON pabOTBI B XHMHYECKOM KaOWHETe

(;1abopaTopun).
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COIAEPXAHUE KYPCA XUMHUHU
9 KJIACC
IHoBTOpEeHMe U 00001IeHUE CBeIeHMI 0 KypcYy 8 Ki1acca
bunapubie coenrHenus. OKCHIIBI COJIEO0pa3yIOIIMe U HECOJIe00pa3yolIre.
['uapoxkcuapl: OCHOBaHMS, aM(OTEpHBIE THAPOKCUIBI, KHUCIOPOACOEpKAIINe
kucioThl. CpeiHre, KUCIbIe, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O6o0mieHne cBeACHU O XUMHUYECKMX peakuusax. Kiaccuduxamus
XUMHUUYECKUX PEaKIHil 0 pa3IuyHbIM MIPU3HAKAM: COCTABY U YMCIYy pearupyrommx
U 00pa3yroIIMXCsl BEMIECTB, TEIIOBOMY 3(h(eKrTy, 0O0paTUMOCTH, HU3MEHEHUIO
CTENEHEH OKHCIIEHUS OJJIEMEHTOB, OOpa3yIolMX pearupyromnme BeIIecTBa,
arperaTHOMY COCTOSTHUIO Pearupyrolux BelleCTB, UCIIOIb30BAHUIO KaTaau3aTopa.

JlemoHcTpanuu

e (O3HAaKOMJIEHHE C KOJUIEKIIUSIMA METAJNIOB U HEMETAILIIOB.
e (O3HaKOMIJICHHE C KOJUIEKIUAMU OKCUIOB, KUCIIOT U COJIEH.

JlaGopaTopHbIie ONBITHI

® B3aumojeiicTBie aMMHUaKa U XJIOPOBOJIOPO/A.
® Peakuust HEUTpIM3AIIAM.
® HaGmoaenue TemioBoro 3¢ (dexra peakiuyu HeuTpaau3aimi.

® B3aumoieiicTBre cepHOl KUCIOTHI ¢ okcuoM Meau(Il).

HemeTausibl 1 MX coeIMHEHUS
CrpoeHre aTOMOB HEMETAJIJIOB U UX IMOJOKEHUE B MEPUOIUUECKON CUCTEME.
Psan  snextpoorpuuarenbHocT. Kpucramnuueckne pemeérkd HEMETAIIOB —
MpOCThIX BemecTB. du3nyeckue CBOMCTBa HemeTauioB. OOmue XUMHUYECKUE
CBOMCTBA HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.
["anorensl, cTpoeHUE WX aTOMOB M MOJEKyd. DU3MYECKUE U XUMUUYECKHE
CBOMCTBa TaJIOT€HOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB TaJIOTEHOB B

3aBUCHUMOCTH OT HX IIOJIOKCHUA B HepHOHHHCCKOﬁ CHCTEMC. HaXO)K)]CHI/IC
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TaJIOTEHOB B IPUPOJIE U UX MOIy4YeHUE. bUONOrn4ecKkoe 3HaYeHUE U IPUMEHEHNE
raJOreHoB.

['asloreHoBOOpOABI M COOTBETCTBYIOIIME MM KHUCIOTHI: IIJIaBUKOBas,
coJisiHasi, OpOMOBOJOpOJHAs, HOAOBoAOpoAHas. ['amorenunpl. KauyecTBeHHbIE
peaklMy Ha rajoreHua-uoHbl. [[puMeHeHne coeAMHEHUI TalOreHOB.

Oobmas xapakrepuctuka 3neMeHToB VIA-rpynmel. Cepa B npupone u €€
NoJlydyeHue. AJTOTPONHbIE MOAM(PHUKAIMN CEepbl U MX CBOWCTBA. XHUMHUYECKUE
CBOMCTBA CEPBI U €€ IPUMEHEHNE.

CepoBOJOpOI: CTPOEHUE MOJEKYJIbI, (PU3MUECKHE U XMMHUYECKUE CBONCTBA,
nosiyueHue u 3HayeHue. CepoBomopoaHasi kuciora. Cynbpuibsl U UX 3HAYEHUE.
JlromuHODOPHI.

Oxcup cepri(IV), cepaucras kuciora, cynbputel. KauecTBeHHas peakuus
Ha CyJIb(UT-UOH.

Oxcup cepri(VI), cepnast kucnota, cynabgatsl. Kpuctanmoruapats.

CepHasg kHciIOTa Kak CWIbHBIM 3ieKkTposuT. CBOHCTBa pa3z0aBiIEeHHOM
CEpPHOM KHCJIOTBl KAK TUIWUYHOW KHCIJIOTBL: B3aUMOJACHCTBUE C METAJIAMH,
OCHOBHBIMH U aM(OTEpHBIMH  OKCHUJAMH, OCHOBAaHMSAMH U aM(OTEPHBIMU
rUApOKcUIaMu, coiisiMu. KauecTBeHHast peakius Ha cyJb(aT-HoH.

OO611ast xapakTepuCTUKA dJIEMEHTOB VA-Tpyniibl. A30T, CTPOCHHE €ro aToMa
Y MOJIeKYJibl. DU3MYECKME U XMMHUYECKUME CBOMCTBA M MPUMEHEHHE a30oTa. A30T
B IIPUPOJIE U €ro OHOIOTruYecKas poJib.

AMMUak, cTpo€HUuE MOJIEKYJIbl U (U3NYECKUe CBOMCTBA. AMMMayHasi BOAA,
HAIIATBIPHBIM  CIIUPT, THUApPAT aMMHaka. JIOHOPHO-aKLENTOPHBIM MEXaHHW3M
oOpa3oBaHMsI CBSI3U B KaTMOHE aMMOHMsI. BoccTaHOBUTENbHBIE CBOMCTBA aMMHUaKa.
Conu amMmmoHMS M UX IpuMeHeHne. KauecTBeHHas peakys Ha KAaTUOH aMMOHUS.

Oxkcuapl azora: HecojaeoOpasylollue U KUCIOTHbIE. A30THUCTas KUCIOTa U
HUTPUTBL. A30THAsI KHCIIOTA, €€ MOIy4eHue U cBoiicTBa. HuTpatsl.

®docdop, crtpoerue aroma u amnorpornus. Dochunel. dochun. Oxcun

dochopa(V) u dpochopnas (opropochopnas) kucimora. Pocharsl.
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OO6mias xapaktepuctuka 37aeMeHTOB [VA-Tpynmnbl: 0COOEHHOCTH CTPOCHHUS
aTOMOB, NPOCTBIX BELIECTB M COEAUHEHUN B 3aBUCHUMOCTH OT IOJIOKEHHS
AJIEMEHTOB B MEPUOJUYECKON cucTeme. YTiaepoi. AJIOTpOnHbIe MOAU(BUKAIIN:
anma3s, rpadut. AMOpGHBIN yIriepoa: caxa, aKTHBUPOBAHHBINA YroJib. AJCopOIus.
XUMHUYECKHE CBOMCTBA yriaepoaa. KokCcoOXMMHMYECKOE IPOU3BOJACTBO H  €ro
npoaykiusa. Kapoump.

Oxkcup yrinepona(ll): ctpoeHne MoJEKyJibl, MOTy4YeHHe U cBoMcTBa. OKCHU
yraepoaa(IV): crpoeHue MoJIeKyJibl, MOJYyYEHHE U CBOMCTBA. YTOJIbHAS KUCIIOTA.
Conu yroibHOM KHUCIOTHI: KapOOHAaThl W TrUApokapOoHaThl. TexHuyeckas u
nUuieBas coja.

Oprannueckast XuMusl. Y TIIEBOTOPOIBI.

MeraH, 3TaH W NPOINAH KakK IPEAESIbHBIE (HACBILIEHHBIE) YIIEBOAOPOJBI.
OTuneH M aueTWIeH Kak HenpeaeiabHble (HEHACBIIEHHBIE) YIIEBOAOPOBI.
Crpykrypuble  ¢opmynsl  BemecTB. ['openuwe  yrieBogoponoB. Peakuuu
JErHIPUPOBAHUS MPEIETbHBIX YTIEBOA0POIOB.

CrupTbl. DTUIIOBBIN CIIUPT, €0 MOJIyYE€HUE, IPUMEHEHHE U (PU3HOJIOTHUYECKOe
nerctere. TpEXaTOMHBIN COUPT MIIUMUEPUH. YKCYCHAsi KMCIIOTA KAaK IIPEJACTABUTEIND
KapOOHOBBIX KUCJOT.

KpeMHuii: crpoeHre aroMa M HaxoxkiaeHue B npupoae. CHIMIMABI U CHJIAH.
CaoiictBa kpemuus. Oxcun kpeMuus(I1V). Kpemuuesas kucnora u e€ comnu.

[IpomsBoacTBo  crexkna W neMeHra.  [Ipogykuust — CHIIMKaTHOU
MPOMBINIJICHHOCTH:  ONTHYECKOE BOJOKHO, Kepamuka, (apdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemeramnsl B npupone. @pakiMOHHAs MEPErOHKA XUIAKOTO BO3IyXa Kak
croco0 MmoxydeHusl Kuciaopoaa, a3ota u aprosa. [lomydenue docdopa, kpemHus,
XJIopa, oJa. INEeKTPOJIU3 PaCTBOPOB.

[Tonmy4yeHue cepHOW KHUCIOTBHI: ChIPbE, XMMH3M, TEXHOJOTHYECKAsl CXEMma,
METOJI KHUIIAILIEro CJIOSl, MPUHIUIBI TeMI00OMEHa, MPOTUBOTOKA M LUPKYISAILUU.

Oneywm. [Ipou3BocTBO aMMuaKka: ChIpbE, XUMHU3M, TEXHOJIOTHYECKAsl CXeMa.
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MOI[CJ'H/I KPpUCTAJTININYCCKUX peHIéTOK HEMCTAJIJIOB: ATOMHBIC u

MOJICKYJIAPHBIC.

O30HATOp ¥ MPUHIUIIBI €TO0 PAOOTHI.

['opeHne HEeMETa/IOB — MPOCTBIX BEIIECTB: cephl, (ochopa, ITpeBecHOTO

YIS,

OO0pas1ipl raToreHoB — MPOCTHIX BEIIECTB.

B3anmoielicTBrE ralOreHOB ¢ METAJIAMH.

BriTecHeHue xji0pa OpoMOM UJTK MOa U3 PACTBOPOB UX COJICH.
Kosnexkuus npupoIHbIX COEIUHEHUH XJI0Pa.

B3auMopencTBre cephl C METAIIAMM.

['opeHue cepbl B KUCIOPOLE.

Konnexuus cynbhuaHbIX pya.

KauecTBeHHas peakius Ha Cyab(UI-UOH.

OOec1BeuMBaHNE OKPAIICHHBIX TKAHEH CEPHUCTBIM ra3oM.
B3anmonenicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEABIO.
OOyrnuBaHWe OpPraHUYECKUX BELIECTB KOHILIEHTPUPOBAHHOU
KHUCJIOTOMH.

[unarpamma «CoctaB BO31yxay.

BuneodparmenTs! u cnaitasl «IItuubu 6azape».

[Tosryuenue, cobupanue 1 pacrio3HaBaHUE aMMHAKa.

Paznoxenue 6uxpomara aMMOHUS.

B3auMopaelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.
I'openue u€pHoro nopoxa.

Pa3noxenue HUTpaTa Kajivs U TOpEHUE B HEM IPEBECHOTO YTOJIbKa.
OO0pas1el IPUPOIHBIX coeaMHEHMH docdopa.

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

CEepHOM
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e [lonmyuenue 6enoro dochopa u UCIIBITAHNE €0 CBOMCTB.

o Komnekuusa «O0pasipl NPUPOIHBIX COSAUHEHUH YTIIIepOaay.

e [loptper H. JI. 3emunckoro. IlornonmieHne pacTBOPEHHBIX BEIIECTB HIIA
ra3oB AKTUBUPOBAHHBIM YTJIEM.

e YCTpPOMCTBO IMPOTHUBOra3a.

e Moaenu MONEKyI METaHa, TaHa, STUJICHA U alleTUIICHA.

e BsaumoaeiicTBue 3TUIEHA C OPOMHOM BOJIOM M PacTBOPOM MEPMAHIAHATA
KaJINSL.

e OOmue XUMHUYECKUE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOU KHUCIIOTHI.

e KauecTBeHHas peakuys HA MHOTOATOMHBIE CITUPTHI.

e Komnekuusa «O0pa3ibl IPUPOJHBIX COETUHEHUN KPEMHUS .

e Koeknus crekna, KepaMHUKH, HIEMEHTA U U3JETIUN U3 HUX.

e Komreknys npoayKIuK CUINKATHON MTPOMBIIIUIEHHOCTH.

e Buneodparments! u cnaiiabl «[Ipon3BocTBO cTEKIIA U LIEMEHTaY,

e Komnekuus «IIpupoansie cOeTMHEHNS] HEMETAIIIOBY .

e Buneopparmentst u cinaidgpl  «®OpaknMOHHAasg MEPEroHKA  KUIKOTO
BO3JIyXa».

e Buneobparmentsl u cuaigael  «llomydeHue Bojopoja, Kuciaopoda H
rajJlOr€HOB JIEKTPOIUTHUECKUM CIIOCOOOMY,

e Mogenu anmaparoB I IPOU3BOJICTBA CEPHOU KHUCIIOTHI.

e Moaeab KUIIAIIETO CIOS.

e Mopenb KOJJOHHBI CHHTE3a AMMHAaKa.

e Buneodparmentst u cnaitapl «IIpon3BoICTBO CEPHOM KUCTOTHI.

e BuneodparmenTsl u cnaiiasl «lIpon3BoaCcTBO aMMHAKaY.

o Komrekuusa «CpIpb€ 15 MOTYYEHHS] CEPHOU KUCIOTHD.

JlaGopaTopHbIe ONbITHI

® Pacno3HaBaHue rajJoreHuI-uOHOB.

® KauecTBeHHbBIE PEAKIIUU Ha CyIb()aT-HOHBI.
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¢ KauecTBeHHAs peakUuysi HA KATHOH aMMOHMS.
® XuMHYeCKHe CBOKWCTBA a30THOM KHMCIIOTBI, KaK 3JIEKTPOJIUTA.
® KayecTBeHHbIE peakliuu Ha GochaT-uoH.
® [lomy4yeHue U CBOMCTBA YIOJIBHOU KUCIIOTHI.
¢ KauecTBeHHas peakiys Ha KapOOHAT-UOH.

® [Iponyckanue yriieKMciIoro raza 4epe3 pacTBop CUIIMKATa HATpHUs.

IIpakTyeckue padoTbl
2. VI3ydeHue CBOWCTB COJITHOM KHUCIIOTHI.
3. I3yueHune cBOWCTB CEPHOI KUCIIOTHI.
4. [lonyyeHne aMMuaka U U3y4€HHUE €ro CBOWCTB.

5. HOHy‘-ICHI/IC YIJICKHCJIOTO ra3a. KauecTtBeHHas pPCaKkuus Ha Kap6OHaT-HOHI>I.

MeTaJibl 1 MX COeIMHEHUS

[TonoxeHne METayuiOB B IMEPHOJMYECKOM CHUCTEME XHUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMOB M KPHUCTAJUIOB METAJUIOB. Meramundeckas
CBSI3b M METAUIMYECKAs KpUCTauIM4eckas pemerka. Du3zndeckue CBOWCTBA
METAJJIOB:  JJEKTPO- M  TEIUIONPOBOAHOCTh, OTpa)karomias CIOCOOHOCTb,
MJIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIBI.

Mertannel Kak BOCCTAHOBUTENU. OJNEKTPOXMMUYECKHI P HANPSKEHUM.
BzauMmognelicTBue METalIOB ¢ HEMETa/laMH, OKCHAAMH, KHCIIOTaMH, COJISIMH.
AJIFOMUHOTEPMHUSI.

O6mast xapaktepuctuka 3jeMeHTOB |A-rpynmnel. Okcuabl U THUIPOKCHUIBI
LIEJIOYHBIX METAJIJIOB, UX MOJYYEHUE, CBOMCTBA, MPUMEHEHHE. BaxkHenmue conu
LIEJIOYHBIX METAJJIOB, UX 3HAYECHHE B IMPUPO/IE U )KU3HU YEJIOBEKA.

O6mast xapakrepuctuka 37eMeHTOB |lIA-rpynmbel. OKcHIbI U THAPOKCHIIBI

IICJIOYHO3CEMCIIbHBIX MCTAJIJIOB, HX IIOJYYCHHUC, CBOMCTBA U IIPUMCHCHHC.
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BaxHeimme coiau IIeJI0YHO3EMENbHBIX METAUIOB, UX 3HAYEHUE B IMPUPOAE U
KU3HH yeioBeka. KapOoHaThl 1 THIPOKapOOHATHI KaIbITHSI.

BpeMenHas 1 mocTosiHHas KECTKOCTh BOJIbI. CrIOCOOBI yCTpaHEHUsI BPEMEHHOMN
weéctkocTu. CriocoObl ycTpaHEHUsI TOCTOSTHHON AKECTKOCTH.

CoenvHeHUsT AIOMUHUS B TPUPOJEC. XHUMHUYECKHE CBOMCTBA aTIOMHUHUA.
Oco0OEHHOCTH OKCHJA W THAPOKCHIA ATIOMUHUS KaK aM(pOTEPHBIX COEIUHEHUH.
Baxneiimme com amoMuHUS (XJI0pUI, CyiIbdar).

OcoOenHocTu cTpoeHHs aToMa xeine3a. XKene3o B mpupoje. Baxueiiue pyabt
xene3a. [lonyuenue uyryna u cranu. Oxcuabl ¥ ruapokcuast sxenesa(ll) u (IID).
Comnu xenesza(ll) u (IIT). OOHapyxkeHHEe KAaTHOHOB *kejie3a B pacTBOpe. 3HAUCHUE
COCMHECHUH KeJlesa.

Koppo3sus razoBast (XUMHUECKasn) U JICKTPOXUMHUYECKAs. 3alUTa METAJIOB OT
Koppo3uu. Meraiiel B nipupoze. llonsarne o meramrypruu. Y€pHas m uBeTHas
Metairyprusd.  [lupoMmeraimyprusi, TUAPOMETAILTYPTUs, 3JIEKTPOMETAJUTYPIusl.
Jomennsblit iporiecc. IlepepaboTka dyryHa B cTallb. DJIEKTPOJIU3 PACILIIaBOB.

JlemoHcTpanuu

e B3anmoAenCTBUE HATPUS, JTUTHS U KAIbLUS C BOLOM.

e ['OpeHHe HATpHs, MarHUS U KeJe3a B KUCIOPOIE.

e Bcrpika TEpMUTHONW CMECH.

e B3anmoaeicTBUE CMECU MMOPOIIKOB CEPHI U KEJE3a, IIMHKA U CEPBHI.

e BzaumojaencTBUe aTIOMUHHS C KUCJIOTaMH, IeJI0YaMU U BOJOM.

e B3auMojencTBUE Kee3a U MEIU C XJIOPOM.

e BizaumoaeincTBue Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KHCIOTOM U a30THOM

KHUCJIOTOM (pa30aBIEHHOW U KOHIIEHTPUPOBAHHOM ).

e (Okpacka IIaMEHU COESTMHEHUSIMU IIEJI0YHBIX METAJIJIOB.

e (Okpacka IIaMeH! COESUHEHUSIMU MIEJTOYHO3EMETbHBIX METAJIIOB.

e ['ameHue U3BECTH BOJION.

e [lomyuyeHue KECTKOW BOJBI B3aUMOACHUCTBUEM YIJIEKUCIOIO Tras3a C

U3BECTKOBOM BOJOM.
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e VYcTpaHeHUEe BpeMEHHOM KECTKOCTU KUITSTYEHUEM U JOOABICHUEM CO/IbI.

e VYcTpaHEeHHE MOCTOSHHOM KECTKOCTU TOOABICHUEM CO/IBI.

e HoHUTHI ¥ IPUHITUTI UX JEeHCTBUS (BHICO(PArMEHT).

e Kosnekuys npupoIHbIX COCTMHEHUN aTFOMUHUS.

e BuneodparmenTsi u ciaitapl «OKCU aTIOMUHUS U €70 MOAU(DUKALIII.

e [lomyyenue ampoTEepHOro TUAPOKCHIA ATIOMUHMS M MCCIEJOBAHUE €ro
CBOWCTB.

o Komneknusa « XuMHYECKHE UCTOYHUKHA TOKAY.

e Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA MO U3YUEHUIO KOPPO3UU CTAIIBHBIX
U3JICJIAN B 3aBUCUMOCTH OT YCJIOBUH IPOLIECCOB.

e Boccranosnenue meau u3 okcuaa meau(ll) Bogopogom.

e BuneodparmenTsl u cnaitasl «I[pon3BoIcTBO YyryHa U CTaIn.

e BuneodparmenTsl u crnaiiasl «3nenus u3 4yryHa u cranm.

e BuneodparmenTs u ciaitapl «IIpon3BoIcTBO aTIOMUHHUS .

JlaGopaTopHbIie ONbITHI

® BzaumoseiicTBue xenesa ¢ pactBopoM cynbdara meau(Il).
¢ [Tomy4yeHne N3BECTKOBOW BOJIbI U OTIBITHI C HEM.
® [Tonyuenue ruapokcuaos xkene3a(ll) u (11).

¢ KayecTBeHHbIE peaKIMM Ha KATUOHBI JKeJe3a.

IIpakTnyeckune padoTbl
6. XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

7. PelieHue sKkcriepuMEHTaIbHBIX 33/1a4 M0 TeMe «MeTab.

XHUMHUS M OKpY:KaoLIas cpeaa
Crpoenue 3emud: sIpo, MaHTUs, 3€MHas Kopa, jJuTocdepa, ruapocdepa,
atMocdepa. Xumudeckuit coctaB 3emun. ['opHble mopoasl. Munepansl. Pympl.

Ocanounsie ropHbie mopoabl. [lone3Hpie nckonaeMeble.
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VICTOYHUKHM XMMHYECKOTO 3arpsi3HEHUs OKpyKarolel cpenpl. I'nmoOanbHbIE
IKOJIOTUYECKUE TPOOJIEMbl YEJIOBEYECTBA: HApPYIICHHE OHMOr€OXMMHYECKHX
KPYTOBOPOTOB XMMHYECKUX JJIEMEHTOB, IMOTEIJICHUE KIMMaTa, KUCIOTHBIE T0XKIN
u Jip. O30HOBBIE ABIPBl. MeXayHapoAHOE COTPYAHMUYECTBO B 0OJacCTH OXpaHbI
OKpY’Karolen Cpeibl OT XUMUUYECKOTO 3arpsi3HEHU. «3eIEHast XUMUSD.

JdeMoHCcTpaMuA

e Buneodparments! u cnaiinpl «CtpoeHne 3eMiId U €€ XUMHUYECKHI COCTaB.

e Kotekuys MUHEPAIOB U TOPHBIX MTOPOLI.

e Komreknusa «Pynel meTamiosy.

e Buneodparmentsl u cnaiinpl «['7100anpHBIE 3KOJOTHYECKHE MPOOIEMBI

YEJI0BEYECTBAY.
e BuneodparmMeHTsl U claiiibl O CTETIEHH 3KOJOTUYECKON YUCTOTHI TOBApa.

JlabopaTopHbIe ONbITHI

® M3ydeHue rpaHura.

¢ I/I3y‘-ICHI/IC MApKHUPOBOK PA3JIMIHBIX BUAOB ITPOMBIIIJICHHBIX

H IIPpOAOBOJILCTBECHHBIX TOBAPOB.

O0001mIeHre 3HAHMH 110 XMMHH KYyPC€a OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY IroCyIapCTBEHHOMY 3K3aMeHY
CrpoeHne aroMa B COOTBETCTBUU C IOJIOKEHHEM XHMHYECKOrO 3SJIEMEHTA
B nepuoandeckot  cucreme. CTpoeHHME  BEHIECTBA:  XUMHYECKash  CBS3b
U KpUCTAJUIMYECKasi pemiéTka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX dJIEMEHTAMU
MPOCTBIX BEIIECTB (METAVIOB, HEMETAJJIOB, OJarOpOJHBIX T'a30B) OT MOJIOKEHUS
AJIEMEHTOB B MEPUOAUYECKON CUCTeME. THUMOJIOTHS HEOPraHMYECKUX BEIIECTB,
paszerneHne ux Ha Kiaccel v rpynnsl. [IpencraBureny.
[IpyzHaku w© yCJIOBUS NPOTEKAHUA XHUMHUUYECKUX peakuu. Tumnonorus
XUMUYECKUX PEAKIMid T0 Pa3IMYHbIM TpuU3HaKaMm. Peakmuu MOHHOTO OOMEHA.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIHH.
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XUMHUECKHE CBOMCTBA MPOCTHIX BEHIECTB. XapaKTEPHbIe XUMUYECKHUE CBOMCTBA
COJICO0PA3yIOMINX OKCHAOB, THUAPOKCUAOB (OCHOBAHM, KHCIOPOICOIEPKAIINX

KHUCIIOT u aM(pOTEPHBIX TUAPOKCUJIOB), COJ



9 KUIIACC
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Homep Tema ypoka OcHoBHoOe cogepkaHue XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
ypokKa ypoOKa ydauuxcs (Ha ypoBHe Y4eOHBIX JieiicTBHI)
n/n
IloBTOpEeHue u 00001IeHNe CBeleHui 10 Kypcy 8 kiacca. XuMu4yeckue peakuuu (5 4)
1 Knaccudpukanus bunapnsie coenunenus. Oxcuapl coneoOpasywomue | Xapakmepuzoeams OKCUABI, TUAPOKCUABI (OCHOBAHUA,
HEOPraHUYECKUX U HecoleoOpasyromue. [ 'MApOKCHIBI: OCHOBaHHUSA, | aM(POTEpHBIC T'HJIPOKCH/IBI, KHCJIOPOJICO/IEPIKALIE
BEILIECTB U UX aM(OTepHble THAPOKCUIBI, KUCIOPOJICOJEpKAIIUE | KUCIOThI) U COJM IO IUIAHY: COCTaB, CIIOCOObI 00pa3oBaHus
HOMEHKJIATYypa. KHCJIIOTBI. Cpennue, KHCIIBIE, OCHOBHBIE, | Ha3BaHUH, XapaKTEPHbIE CBOICTBA U IIOJIyYEHUE.
KOMILJIEKCHBIE COJIH. Knaccuguyuposams oxcuapl, TUAPOKCHUIBl (OCHOBaHMS,
JemoncTpanun. O3HAaKOMJIEHHE C KOJUIEKIMSIMH | aM(pOTEpHbIE TUAPOKCUIBI, KHCIIOPOJICO/IEpIKaLIe
METAJUIOB M HeMeTauloB. O3HaKkOMJIEHME C | KUCJIOTHI) U COJIM MO PA3TUYHBIM IPU3HAKAM.
KOJUIEKIIUSIMA OKCHUJIOB, KMCIIOT U COJIEN Ymemv»  monTBepKAaTh  XapaKTEpUCTHKY  OTAEIBHBIX
Ipe/ICTaBUTENIE  KJIaCCOB ~ HEOPraHMYECKUX  BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHA.
Packpvieamby TEHETHUECKYIO CBSI3b MEXIYy KilaccaMu
HEOPraHWYECKUX COECIUHEHUN
2 Knaccudukanus OO6001IeHre cBeleHUH O XUMHUYECKHX peakuusx. | O0vAcHAmb TOHATHS «XHMUYECKas PeaKIus», «peakuu
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XUMHUYECKUX PEaKIUM.

Knaccudpukanus XUMHYECKHUX peakuuii 1o

pa3IMYHBIM OCHOBAHMSIM: [0 COCTaBy M YHCIY
pearupyromux u 00pa3yroIIMUXCs BEIIECTB, IO
TerioBoMy 3¢ (deKTy, Mo arperaTHoOMy COCTOSHUIO

pearupymomux BelIeCTB, IO O00paTUMOCTH,

oo
N3MCHCHHMIO CTCICHEH OKHCICHUS 9JICMCHTOB, IIO
HCIIOJIb30BAHHIO KaTaJIku3aTOpa.

JlaGoparopuble onbiThl. 1. B3aumopeiicTBue

aMMHaka M xJopoBogopoma. 2.  Peakuus

HeuTpanu3auuu. 3.  HaOmonenue

addekra

B3aumozeictBue CEpHOM KHUCIIOTBI

TEIJIOBOIO
peakuu HEUTpaIu3aluu. 4.
C OKCHJIOM
meau(ll). 5. Pasnoxenue mnepokcuga Bomopoaa ¢

MTOMOMIBIO KaTanas3sl KapTodens

COCAMHCHUA», «PCAKIINU PA3JIOKCHUA», «PCAKIINN O6M€Ha»,

«peaKIMu  3aMELICHUs», «PEAKUUU HEUTpalIu3alun»,
«OK30TEPMHUYECKHE peaKIm, «OHJIOTEPMHYECKHUE
peaknuu»,  «oOpaTUMBIE  peakluu»,  «HEOOpaTUMBbIE

pCakuum», «OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUN,

«T'OMOI'CHHBIC pCakuuun, «CTCPOrcHHLIC pcakuun»,

«KaTaTUTHYECKHE peaKIum, «HEKaTaTUTUYECKHE
peaKum», «TeraoBor 3PpHEeKT XUMHUUECKON peaKium».
Knaccugpuyuposames XuMU4eCKHUE PEAKIUU 10 Pa3THUHBIM
OCHOBAHUSIM.

Onpedensams OKUCIUTENh U BOCCTAHOBUTENb, MPOLECCHI
OKHCIIEHUS U BOCCTAHOBJICHUSI.

Habniooams n onucvieams peakiii MEXy BEIIECTBaMU C

MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

XUMHYECKHUE

yYpaBHEHHS.

3akoH COXpPAaHCHUS MACChbl BCHICCTB. XUMUYECKHUE
YpaBHCHMU. CocraBjieHHEe XHMHYCCKUX ypaBHeHHfI.

Wudpopmanusa,  KOTOpyro  HECET  XHUMHUYECKOE

ypaBHEHHUE.
JMemoncrpanun. [Toprperst M. B. JlomoHocoBa u A.

JI.  JlaByasse. ['opeHue OnbITHI,

docdopa.

WUTIOCTPUPYIOIIME  3aKOH  COXpPAaHEHHs  MAacchl

Dopmynuposams 3aKOH COXPAHEHUST MACCHI BELIECTB.
Cocmasnams Ha €T0 OCHOBE XUMHUYECKHE YPAaBHEHHSI.
Tpancruposams NHHOPMAIHIO, KOTOPYIO HECYT
XUMHYCCKUEC YPaBHCHHA.

DKCIEPUMEHTAIIBHO HOOMEepHcOams CIpaBeIINBOCTh

3daKOHa COXpPaHCHUA MACChI BCUICCTB
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BCIICCTB.

JlaGopatopubie onbIThl. 8. IlpoBepka 3akoHa

COXpaHCHHUA MaCChbI BE€IICCTB Ha IMpuUMEpPe

B3aUMOJICUCTBUS MIENOUM U KUCTOThL. 9. IlpoBepka
3aKOHAa COXPAaHEHMsSI MacChl BEIIECTB Ha MpUMEpe

B3auMoiercTBuUs mEnoun u couu xxene3a(lll)

Onekrponutnueckas | [lonstue 00 ANEKTPOIUTUYECKONW TUCCOUMALUU. | Xapaxkmepu3oeams TIOHSATHUS (QIIEKTPOIUTUYECKAs
JTUCCOLIAAITHS. DNEKTPOIUTHl W HEIJIEKTPONIUTHL.  MeXaHH3M | JUCCOLHUAIUNY, «IJIEKTPOIUTH), «HEITEKTPOIUTHIY.
IMCCOIMANMI  JJEKTPOJIUTOB  C  PAa3U4HBIM | Ycemanasiusams TPUYAHHO-CIEICTBEHHBIC CBSI3U MEXKIY
xapaktepoM cBs3H. CTENeHb 3JIEKTPOIUTUYECCKON | IPUPOAOH SJIEKTPOIUTA U CTEIICHBIO €r0 AUCCOLUAIIHH.
nucconuanui. CHIbHBIE U c1a0ble SJEKTPOIUTHI. Yemanaenueams NPUYHMHHO-CIICIICTBCHHBIC CBSI3U  MEXKIY
Jdemoncrpanuu. lcnpiTaHne BemecTB W WX | THIIOM XUMHYECKOW CBSI3U B DJEKTPOJIUTE M MEXaHU3MOM
pPacTBOPOB Ha AIIEKTPOIPOBOTHOCTh €ro JIUCCOIHAIINH
JladopaTopublii onbIT. 13. Jlucconumarus ciadbIx
ANEKTPOJIUTOB HA IPUMEPE YKCYCHON KUCIOTHI
OKuCIUTENHHO- OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. ObvsicHsamb TIOHATUS «OKUCIHTEIHLHO-BOCCTAHOBUTEIHHBIC
BOCCTaHOBUTENbHBIE | OmpeneneHne CTENeHeld OKHCICHHS DIIEMEHTOB, | PEAKIHH, COKHUCITUTEITbY, «BOCCTaHOBHTEIbY,
peaxiuu o0pa3yromux BelIeCTBa pPa3HBIX KJIaccoB. Peakimu | «OKUCIEHUE», KBOCCTAHOBIICHUEY.

HOHHOTO oOmeHa n OKHCIHUTCIBbHO-

BOCCTAHOBUTCIILHBIC pCaKknuu. OxucnuTenb

1 BoccTaHOBHTENb. OKHCIIEHHE W BOCCTAHOBJICHME.

Knaccugpuyuposames XuMHUUECKUE pEaKIHMi MO MPU3HAKY
WU3MEHEHHUS CTENIEHEW OKUCIIEHUS DIEMEHTOB.

Onpedejmmb OKHCJIUTECIIb M BOCCTAHOBHUTC/Ib, ITPOILECCHI
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CocraBieHue ypaBHEHUM OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OanaHca

JdemoncTpaumuu. B3auMojelcTBUE IIMHKA C CEpOM,
cossiHOM kucioroi, xnopunom wmeau(Il). I'openue
XJIOPHOU

Marausl. BsaumoaerictBue

1 CEPOBOJIOPOTHON BOJIBI

OKHCJICHHA U BOCCTAaHOBJICHN .

Hcnonvzoeams 3HaKOBOE MOACIINPOBAHUC

HemeTtasnibl 1 ux coequHeHus (25 1)

OO6mas
XapakTEePUCTHKA

HEMCTAIIOB

CTpOGHI/Ie aTOMOB HEMCTAJIJIOB U HX IIOJIOXKXCHHEC B

MEPUOANUECKON CHUCTEME. Pan
3JIEKTPOOTPHULIATEIILHOCTH. Kpucramnmueckue
pemETKA  HEMETaUIOB —  TPOCTBIX  BEIIECTB.
Ousnueckue  cBoiictBa  HemetayuioB.  OOmiue

XUMHYECKHE CBOMCTBA HEMETAIIJIOB: OKUCIIUTEIbHBIE
U BOCCTAaHOBUTEIIbHBIE.

Hemoncrpauuu. Komneknus nHemeraioB. Monenu
KPpUCTATIIMICCKUX pCHIéTOK HEMETAJIJIOB: aTOMHBIC 1
MoJieKyJsipHble. O30HATOP M MPUHIIMITBL €70 PaOOTHI.
I'opeHne mpocThIX BELIECTB — HEMETAJJIOB: CEPHI,

docdopa, TpeBeCHOTO yTIIst

Obvsicamp, 4TO TaKOE HEMETAJIIIEL.

Xapaxmepuzoeames XUMHUUECKUE FJIEMEHTbI — HEMETAJLIbI U
cTpocHHUE, (U3NYSCKUE U XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — HEMETAJIIOB.

OKHCIIHUTEIIHLHO-

Obvsacuamo 3aBUCAUMOCTD

BOCCTAHOBUTCIIbHBIX CBOMCTB (I/IJ'H/I npedcmwbmamb

CBOIICTBa) DJIEMEHTOB-HEMETA/NIOB OT UX IMOJOXEHHUS B
HepHOI[quCKOﬁ CHUCTEME XUMHUYCCKUX 3JIEMEHTOB
. . Menneneena.

Yemanasnueams TpUUYMHHO-CIIENCTBEHHBIE CBSI3M MEXIY
CTPOCHMEM  aToMa, XHUMHUYECKOW  CBA3BIO,  TUIIOM
KPUCTAJUTMYECKOMN PEelIETKY HEMETAJIa U €T0 COeTMHEHUH 1

(bu3NYeCKUMHU CBOICTBAMHM JIaHHOTO HEMeTaula U €ro
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COEJIUHEHUI.

ﬂOKClS’blGCZmb OTHOCHUTEIBHOCTh IIOHATHH «METalI» Hu

KHEMCETAII»

OO0mas
XapaKTEepUCTUKA
yeMeHToB VIIA-

T'pyHIibl — raJIOor€HOB

lanorensl, cTpoeHHE HMX aTOMOB H MOJIEKYIL.
duznyeckue U XUMHYECKHE CBOMCTBA TaJIOICHOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB Tajlor€HOB B
3aBUCUMOCTH OT HUX IOJOXXEHUS B NEPUOAUMYECKOMN

cucteMe. HaxoxxaeHue rajioreHoB B opupoac u ux

MOJIy4YEHHE. buonoruueckoe 3HAYCHHUE u
MIPUMEHEHUE TaJIOTEHOB.
Jdemoncrpanun. O0pa3ibl raJloreHOoB — MPOCTHIX

BelleCTB. B3anMozelcTBre rajJoreHoB ¢ METAJUIAMH.
BeiTecHeHue x10poM OpoMa WM HOJia U3 pacTBOPOB

UX COoJler

Xapaxmepuzoeams CcTpoeHUE, (PU3NYECKHEC U XUMHYCCKHE
CBOICTBa, MOJy4€HHWE W MPUMCHEHHE TAJIOTCHOB B IUIAHE
00I111er0, 0COOEHHOT0 U €IMHUYHOTO.

Yemanaenueams NPUYHMHHO-CIICIICTBCHHBIC CBSI3U  MEXKIY
CTPOCHHEM  aTOMa, XUMHYECKOH  CBS3bIO,  THIIOM
KPUCTATMYECKON PEMIETKU Y raJOreHOB U (PU3UUYCCKUMU H

XUMHYECKIMH CBOMCTBAMH dTHX BC€HIICCTB

CoennaeHns

TaJIOTCHOB

raJ'IOFeHOBOI[OpOI[LI n COOTBCTCTBYIOIIHC 1504

KHCJIOTBI: TUIABUKOBAs, COJIsIHAs, OPOMOBOAOPOAHAS,

nonosonopoanas. lamorenungsl. KauecTBeHHBIE
peakuuu  Ha  rajgoreHuA-uoHsl.  [IpumeHeHue
COEIMHEHMI raJlOreHOB.

JeMoHcTpanus. Komnexuus HNPUPOIHBIX

COEMHEHHH XJIOpa.

Xapaxmepuzoéams C UCTIONB30BAHUEM PYCCKOTO (POJIHOTO)

SI3bIKa W A3bIKa XMMHUHU COCTAaB, (1)I/I3I/I‘~IGCKI/I€ U XUMHNYECKHEC

CBOIWCTBa, TIOJYyYEHUE W MPUMEHEHUE COCIUHEHUU
rajIoreHoB.
Hazvieams coeguHeHHWs] TajloreHoB 1o QopMmyne U

cocmaesiisimos (I)OpMyJIBI 10 UX Ha3BaHUIO.

Yemanasnusame MPUYUHHO-CJICACTBCHHBIC CBA3H MCXKIY
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JlaGopaTopuslii onbIT. 32. Pacnio3HaBanue

TraJJOr¢cHua-uoOHOB

XUMHUYECKOH CBSI3bI0 U TUIIOM KPUCTALIMYECKOHN PEIIETKHU B
COCTMHEHUSX TATOTCHOB U (DU3MYECKHUMH M XUMHUYCCKHUMHU
CBOICTBAMM 3THX BEIIECTB.

IIposooums, Habr0Oamv W oOnucvLlBAMb XUMUYECKHUM
AKCIIEPUMEHT II0 PAClO3HABAHUIO TaJOrC€HUA-UOHOB C
COOJII0ICHHEM MPABIII TEXHUKH 0€30MaCHOCTH.

Buvinonuame

pacuéTel MO XUMHYECKHUM dopmyIaMm U

YpaBHCHUAIM peaKHI/Iﬁ, IMPOTCKAOIMMUX C yqaCTuem

COE€IMHEHHI TaJIOT€HOB

Ipakmuueckas
paboma Nol.
N3yuenue cBoicTB

COJISTHOM KUCJIOTHI

ConsiHast KHUCIIOTa KaK CHJIBHBIA  DJIEKTPOJIUT.

Tunuynele peakUMu KHUCIIOT, XapaKTEpHbIC s
COJIAHOM KHCIIOTBI: B3aUMOJEHUCTBUE C MeETalIaMH,
OCHOBHBIMH " aM(pOTEepHBIMU OKCHJIaMH,
OCHOBaHUSIMU U aM(pOTEpPHBIMU T'HJIPOKCHJIaMH,

consmu. KauecTBeHHas pCaKnus Ha XJIOpUA-UOH

Ymemwv oOpamarbcst ¢ 1abopaTOpHBIM 000PYIOBaHUEM U

HarpeBaTelbHBIMM ~ NPUOOpPaMH B COOTBETCTBUM  C
IpaBUIaAMU TEXHUKHU 0€30MacCHOCTH.

Habniooams cBOWCTBA 3JIEKTPOJIUTOB U MPOUCXOMASIIUX C
HHUMHU SIBJICHUM.
Habniooams W onucvieams  peakuu C  y4acTHEM
SIIEKTPOJIUTOB C MOMOIIBI PYCCKOTO (POXHOr0) s3bIKa H
SI3bIKAa XUMUH.

Dopmynuposamb BBIBOJBI MO pe3yiIbTaTaM MPOBEAEHHOTO

9KCIICPUMCHTA
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10 O6mas OOmast xapakrepuctuka s1aeMeHTOB VIA-rpynnbl. | /Jasame 0oOIIyI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM
XapaKTepUCTHKA Cepa B mpuposne U €€ MosydeHHe. AJUIOTPONHBIE | BEHIECTBAM M COCJUHEHUSIM XaJbKOI'€HOB B 3aBUCUMOCTU OT
aneMeHToB VIA- MoIuGUKAMK Cepbl U HUX CBOMcTBAa. XMMHUYECKHE | UX MOJOXKEHUS B IEPUOJUUECKON CUCTEME.

IpyIIbl — CBOMCTBA Cepbl U €€ IPUMECHEHHUE. Xapakmepuzoeams CTpOEHUE, AJUIOTPOINUIO, (pU3nUecKre U

xaspkoreHos. Cepa JdemoHcTpanuu. B3aumoneiicTBue cepsl ¢ XUMHUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHHUE CEPBI.

MeTaiiamu. ['opeHue ceprl B KUCIOpO/Ie Yemanasnueams TpUYMHHO-CIIECTBEHHBIE CBSI3M MEXIY

CTPOEHHMEM  aTOMa, XUMHYECKOM  CBSA3BIO,  THUIIOM
KPUCTANINYECKON peméTku cepbl M €€ (U3NYECKUMU U
XUMHUYECKUMHU CBOMCTBaMH.
Bvinonansams  pacy€rel M0 XUMHYECKHMM (opmynam U
YPaBHEHHUSAM PEaKLUi, IPOTEKAIOIINX C Y4aCTUEM CEPHI.
IIpogooumys, Habawooams W OnUCHIGAMb XUMHUYECKUN
AKCIIEPUMEHT 10 TOPEHHUIO CEPbl Ha BO3/1yX€ U B KUCIOPOJE
¢ cOOJII0/IEHEM TIPAaBUJI TEXHUKH O€30I1aCHOCTH

11 CepoBogopon u CepoBoJIOpOJI: CTPOEHHE MOJIEKYIbI, (pu3ndeckue u | Xapakxmepuzosams ¢ UCHOIB30BAHUEM PYCCKOTO (POAHOTO)

CyAb(UIBI

XHUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUEC H 3HAYCHUC.

CepoBogoponHass kucinora. Cynbduapl U HX
3HaueHwue. JlroMuHOPOPHI.
Jemoncrpanuu. Komnekius CcyabQUIHBIX Y.

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

S3bIKa M SI3bIKA XUMHUH COCTaB, (PU3MYECKHE U XUMUYECKHE
CBOICTBa, MOJIYYCHHE W NMPHUMCHECHHUE COCIUHEHUH Cephbl B
CTENeHN OKUCIECHUS —2.

Ha3zvieams coeqyHeHUs cepbl B CTENEHU OKUCIEHUS —2 TIO
dbopmyne u cocmagnams GOpMyIIBI IO UX HA3BAHUIO.
Cocmasnamo HOHHBIE

MOJICKYJISIPHBIC H YpaBHCHUA
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peakuuii, XapakTEpU3YIOIIHE XUMHUYECKHME  CBOWCTBA
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo IPOLIECCHI OKHUCJICHUSI-BOCCTAHOBJICHMUS,
onpeoenams OKUCIUTENb U BOCCTAHOBUTENb U COCMABIIAMb
AJIEKTPOHHBIA OallaHC B peakIUsAX C Y4YaCTHEM CEphl B
CTEINEHU OKUCIICHUS —2.

Yemanasnueams TpUUMHHO-CIEACTBEHHBIE CBSI3M MEXIY
XUMHUYECKOH CBSI3bI0 U TUIIOM KPUCTANIMYECKON PEIIETKH B
COCIMHEHUSAX Cepbl W (U3HYSCKUMU UM XUMHYCCKHMH

CBOMCTBAMU DTUX COEINHEHUN

12

Kucnopoaubie

COCAUHCHUS CCPhBIL

Oxcun cepwi(IV), cepuucras KUCIOTa, CYIb(QUTHI
KauecTtBeHHas peakuus Ha CyIb(pUT-HOH.

Oxkcun  cepwi(VI), cepHas kucnora, CyibQaThl.
Kpucramnormgparsl. KauecTBeHHass peakuuss Ha
Cynb(aT-uoH.

Jemoncrpanuu. OOecuBeurBaHUE OKpalleHHBIX
TKaHEH W [[BETOB CEPHUCTHIM T'a30M.

CEepHOH

B3anMopeiicTBue  KOHIIEHTPUPOBAHHOM

KHCIOTHI ¢ Menpto. OOyrmuBaHue OpraHMYECKHX
BEILIECTB KOHIEHTPUPOBAHHON CEPHOU KHUCIOTOM.

JlaGoparopubiii onbIT. 34. KauecTBEHHbIE pEaKIIMU

3anucvieams  HOpMyNnBl OKCHAOB CEpbI, Ha3bieams WX,
Onucvi6ams CBOWCTBA HAa OCHOBE 3HAHUM O KHMCIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCIIOJIB30BAaHUEM PYCCKOTO (POJIHOTO)
S3bIKa M SI3bIKa XUMHUH COCTaB, (PU3MUYECKHE U XUMUYECKHE
CBOMCTBA CEpPHOM KUCIIOTBI KaK 3JIEKTPOJIUTA.

Cocmasnsams ~ MONEKYJSIpHbIE M HMOHHBIE ypaBHEHUS
peaKkuuii, XapaKTEPU3YIOIUX XUMHYECKNE CBONCTBA CEPHOM
KHUCJIOTBIL.

Pacnosznaeams cynbhaT-uoHsbI.

Xapakmepuzoeams ¢ UCIOJIb30BaHUEM PYCCKOTO (POJHOIO)
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Ha CcyNb(haT-uOHBI

SA3blKa M S3bIKA XMMHHM CBOMCTBAa KOHLIEHTPUPOBAHHOMU

cepHoﬁ KHCJIOTHBI KaK OKUCJIUTCIIA.

Cocmasnamo ypaBHCHHS OKHCIIUTENBHO-
BOCCTAHOBHUTEJIbHBIX ~PEAKIMA METOJOM  3JICKTPOHHOI'O
Oananca.

Boinonansmes  pacu€rel 1Mo  XUMHYECKHUM (opMmyiaam U

YpaBHCHUAM peaKHHﬁ, MNpOTCKAIMIUX C YJAaCTHEM cepHoﬁ
KHCJIOTBI.

Habnwooams 1 onucviéams XUMAYECKUH IKCIIEPUMEHT

13 Ipaxmuueckas CepHast KHMCIIOTa KaK CHJIbHBIA  3JEKTPONUT. | Ymems oOpamatbcsi ¢ 1a00paTOpHBIM OOOpYIOBAaHUEM U
paboma Ne2. Tunuynable peakuuMu KHUCIOT, XapakTepHble JUIsl | HarpeBaTeNbHbIMU  NpuOOpaMM B COOTBETCTBUU  C
N3yueHue cBoicTB pa30aBIeHHON CepHON KUCIOTHI: B3aMMOJICHCTBHE C | IPAaBUIAMU TEXHUKH 0€30MaCHOCTH.

CEPHOU KUCIIOTHI MeTajlaMy, OCHOBHBIMU 5 amboTtepHbiMU | Habniooams CBOWCTBA 3JEKTPOJIUTOB U MPOUCXOMASIIUX C
OKCHJaMU, OCHOBaHUsAIMHU n aM(bOTepHI)IMI/I HUMU SIBJICHAH.
THJIpOKCUAaMu, coisiMu. KauecTBeHHas peakuust Ha | Habniodoame W onucbiéams  PEaKUUU € y4acTHEM
cynb(ar-uoH AJIEKTPOJIUTOB C MOMOUIbIO €CTECTBEHHOTO (PYCCKOTO HIIU
POJIHOTO) SI3bIKA M SI3bIKa XUMUHU.
Dopmynuposamb BBIBOJBI MO pe3yiIbTaTaM MPOBEAEHHOTO
HKCIIEpUMEHTA
14 Obmas OOmast xapakTepucTuka 3JIeMeHTOB VA-rpynnsl. | /lasame 0OOIIyI0 XapaKTEPUCTUKY aTOMaM, HPOCTHIM
XapaKTepPUCTUKA A30T, CTpoeHHWE aTroMa ¥ MOJEKYJIbl a30Ta. | BEECTBAM W COEAMHEHHUsAM »dJeMeHTOB VA-Tpynmbel B
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XUMHNYCCKHUX
351eMeHTOB VA-

rpynmsl. A30T

@usnyeckue U XMUMUYECKHME  CBOWCTBA U
MpUMEHEHHUE a30Ta. A30T B TMPUPOE U €ro
Ouosoruueckast poib.

Hemoncrpaumu. [(uarpamma «CocTaB BO3IyXan.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi»

3aBUCUMOCTH OT UX IOJIO)KCHUS B IIEPUOJUYECKON CUCTEME.
Xapakmepuzoeams ¢ UCIOJIB30BaHUEM PYCCKOTO (POJHOrO)
A3bIKa W SA3bIKa XUMHM CTpO€HHME, (U3MYecKue U
XMMHMYECKHE CBOMCTBA, ITOJIyY€HNE U IIPUMEHEHHUE a30Ta.
Hasvisams coenuHeHus azora mo (Gopmyie U cocmagisimo
(GopMyJIbI 110 UX HA3BAHHUIO.

Yemanasnueams TpUYMHHO-CIIENCTBEHHBIE CBSI3HM MEXIY
CTPOEHHEM aTOMa M MOJIEKYJIbI, BUIOM XUMUYECKOW CBSI3H,
TAIIOM  KPUCTAJUIMYECKOM  PEIETKM a30Ta M €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

Buinonnams  pacu€rel Mo  XUMHYECKUM (opMmyliaM U

YpaBHCHUAM peaKHHﬁ, MPOTCKAOIIUX C YH4aCTHUEM a30Ta

15

Ammuak. Conu

aMMOHU

AMMHAK, CTpOEHHUE MOJEKYIbl U (PU3NUECKHE
CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOHOpHO-aKUENTOPHbBIA MEXaHU3M
oOpa3oBaHHMsl CBSA3M B  KaTHOHE  aMMOHHUSL.
BoccranoButenpHBIC CBOMCTBA aMMHAKa.

Comu ammoHMA W uX HpuMeHeHue. KadecTBeHHas
peakuus Ha KAaTUOH aMMOHUS.

coOupanue U

Hemoncrpauuu.  Ilomyuenue,

pacCrio3HaBaHUEC aMMHakKa. Paznoxenne Juxpomara

Xapaxmepuzoeams ¢ UCIIOJIB30BAaHUEM PYCCKOTO (POJIHOTO)
S3bIKa W SI3bIKA XHWMHHM COCTaB, CTPOCHUE MOJICKYJIbI,
buznueckue W XUMHYECKHE CBOICTBa, TMONyYeHUE W
IIPUMEHEHNE AMMUAKA.

Ha3zvieams conu aMMOHMS 1O (OpMyNIaM U cOcmasisimo
(hOpPMYJIIBI 110 UX HA3BAHHSIM.

3anucvigams ~ MONEKYJSpPHbIE U HWOHHBIE ypaBHEHUS
peakuui, CBONCTBA

XapPaKTCPUIYIOIIUX XHUMHUYCCKUC

aMMHMaKa U COJIEM aMMOHMUS.
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aMMOHUSI.
JlaGopaTopHublii onbIT. 36. KauecTBeHHas peakius

Ha KaTUOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHUCJIMTEJILHO-
BOCCTAHOBUTEJIBHBIX pEAKIMH C Y4YaCTHEM aMMHaKa C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUUMHHO-CIIECACTBEHHBIC CBSI3H MEXITY
BUJIOM XHMHUYECKOW CBSI3M, THUIIOM KPHUCTAJUIMYECKON
pPEeIIETKH B aMMHAKe W COJISIX aMMOHUS M (DU3UYCCKUMH U
XHMHYECKHMU CBOHCTBAMM 3THX BEIIECTB.

Ilposooums, mnabn0Oamv W oOnuUcvLIBAMb XUMUYECKHUH
OKCIIEPUMEHT TI0 pACMO3HABAaHUID HMOHOB aMMOHHUS C
cOO0JTI0ICHHE TTPABUIT TEXHUKUA 0€30MaCHOCTH.

Buvinonnamo

pacuéTel MO XUMHYECKUM dopmyaaM U

YpaBHCHUAM peaKHHﬁ, MPOTCKAOIMIUX C YyHaCTUEM aMMUAKa

16

IIpakmuueckas
paboma Ne3.
[TosryueHne ammuaka
U U3Y4YECHHE €TO

CBOWCTB

[Tomy4yenue, cobnpaHue M pacrio3HaBaHUE aMMHAKa.

N3yueHne pacTBOpUMOCTH aMMHaka B BOJIE U

XapaKTCPUCTHUKA OCHOBHBIX CBOMCTB ruapara
ammuaka. KauecrBeHHas pcaKknusgd Ha KaTHOH
AMMOHMUA

Ilonyuams,  cobupamv WM pacno3naéams  aMMHAK.

Obpawamvcss ¢ 1a0OpaTOpHBIM  O0OpYAOBaHUEM U

HarpeBaTeNbHBIMU  MPUOOpaMH B COOTBETCTBUU  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams u onucviéams XUMUYECKUH SKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJABI N0 pe3yibTaTaM MNPOBEIEHHOIO
AKCIIEPUMEHTA.

Compyonuuams B TIpoIiecce y4eOHOTO B3aUMOICHCTBHS TIPH
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pabote B rpymnmnax

17—18

Kucnopoausie

COCIMHCHMUA a30Ta

Oxkcuipl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIC.
A3zoTucTas KUCJIOTa U HUTPUTHL. A30THAsi KHMCIIOTA,
e€ Ioy4yeHue U cBorcTBa. Hutparsl.
JdemoHcTpanmu. B3aumopeiicteue
KOHIICHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEIBIO.
I'openne uy€pHoro mnopoxa. PasnoxeHue HuTpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlabopaTopHblii onbIT. 37. XUMHYECKHE CBOMCTBA

a30THOM KHUCJIOTHI KaK OJICKTPOJIUTA

Xapaxmepuzoéams C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa M SI3bIKa XUMHUH COCTaB, (PU3MYECKHE U XUMHUYECKHE
CBOICTBA, MTOJIy4YE€HUE U IPUMEHEHUE OKCHUOB a30Ta.
Cocmaenams ~ MONEKYJSIpHBIE WM HMOHHBIE ypaBHEHUS
peakuuii, XapakTepHU3yIOIIUX XUMHUYECKHE  CBOWCTBA
OKCHJIOB a30Ta.

Yemanasnueams TpUUMHHO-CIEACTBEHHBIE CBSI3HM MEXIY
BUJIOM XHMHYECKOM CBSI3U, THUIOM KPHUCTALIMYECKOM
peméTKh B OKCHIAX a30Ta M HUX (PU3NYECKUMHU U
XUMHUYECKUMH CBOMCTBAMHU.

Xapaxmepuzoéams C UCTIONB30BAHUEM PYCCKOTO (POJIHOTO)
S3bIKA M SI3bIKa XUMHUH COCTaB, (PU3MYECKHE U XUMUYECKHE
CBOMCTBAa a30THOM KHCIJIOTHI KaK »JJIEKTpOJIUTa U €€
MIpUMEHEHNE.

3anucvieamo MOJICKYJISIDHBIC W HOHHBIC  YpPAaBHCHHSA




35

peakuuii, XapakTEpU3YIOIIME XUMHUYECKHME  CBOMCTBA
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

IIposooums, Habr0Oamv W oOnucvLlBamMb XUMHUYECKHUM
SKCIEPUMEHT, XapaKTEpHU3YIOIIM  CBOMCTBA  a30THOM
KHCJIOTBI KakK JJIGKTPOJIUTa, C COOJIOJICHUEM IMpaBUI
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIOTY KaK OKUCIHUTEb.
Cocmasnams

YpaBHCHUA OKHCJIHNTCIIBHO-

BOCCTaHOBHUTEIBHEIX peaKuuit, XapaKTEPU3YIOIINX
XUMHYECKHE CBOMCTBA a30THOM KHCIIOTHI KaK OKHCIIUTEINS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOT0 OajiaHca.

IIpogooumys, Habawooams W OnUCHIGAMb XUMHUYECKUN
SKCIEPUMEHT, XapaKTEPHU3YIOIIM  CBOMCTBA  a30THOM
KHUCJIOTHI KaK OKUCJIUTENSA, C COOJIIOICHHEM TPABUIT TEXHUKHU

0€30I1aCHOCTH

19

®ocdop u ero

COeTUHEHUS

docdop, crpoenue aroma u anmnorponus. Pochuabl.
®ocpun. Oxcua docdopa(V) u  dochopHas
kucnora. Pocarsl.

JemoncTpamuu. O0pa3iubl IPUPOJHBIX COSAMHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayXe U B

kucnopone. Ilomydyenue OGemoro Qochopa wu

Xapaxmepuzoéams C UCTIONB30BAHUEM PYCCKOTO (POJIHOTO)
sA3bIKA U A3bIKA XUMHU CTPOCHHUEC, AJUIOTPOIIUIO, (1)H3quCKI/Ie
U XUMHUYCCKUEC CBOﬁCTBa, MMOJIY4€HHUE W IIPUMCHCHUC
docdopa.

CaMOCTOSTEIbHO onucsleantb CBOMCTBA OKCHJa

dochopa(V) Kak KHUCIOTHOTO OKCHJAa U  CBOWCTBA
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HCIBITAHUE €TI0 CBOMCTB.
JlaGopaTopHublii onbIT. 38. KauecTBeHHas peakius

Ha docdar-uon

(bocopHOIi KHCTOTEHI.

dochopa(V) w

dbocopHOIi KHUCIOTHl YPaBHEHHUSIMH COOTBETCTBYIOLIUX

Hnnrocmpuposams ~ CBOWCTBA  OKCHAA

peaKkIui.
IIposooums, HabOA0OOamMb ¥ ONUCHIBAMb XUMUYECKUN
OKCHEPUMEHT €  COONIOJIEHHMEM  MpaBHJI  TEXHUKH
0€30MacHOCTH.
Pacnosznasams dhochar-noHsl
20 O6mas OObmas xapakrepuctuka sineMeHToB |VA-rpynnsl: | Jasams 00ILIyl0 XapaKTEPUCTUKY aTOMaM, IPOCTHIM
XapaKTEpUCTHKA 0COOEHHOCTH CTPOCHHS ATOMOB, ITPOCTHIX BEIIECTB M | BEIIECTBAM M COCAWHEHHSIM 3yeMeHTOB [VA-rpymmel B

35eMeHTOB |VA-

TPYIIBL. YTIEPOL

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

JJIEMEHTOB B IIEPUOAUYECKON CUCTEME. YTJIEPOM.
KpyroBopor yriepoma B mpupoge. AJUIOTPOITHBIE
MoU(pUKAIIN:

anmas, AMopdHbII

rpagur.
yIJIepoJ: caxka, JPEeBECHBIH yroab. AjcopOuus.
XHUMHUECKUE CBOMCTBA yriepoza.
Kokcoxnmuueckoe Iponu3BOACTBO U €0 MPOJYKIIHSL.
Kap6unpr.

Jemoncrpanuu. Komnekius «O0pa3isl MpUpOIHBIX
IToprper H. .

COCIMHEHUN  YyIJIepoAay.

3enuHckoro. [lornonieHne akTUBUPOBAHHBIM YITIEM

3aBUCHMOCTH OT UX TIOJIOKCHHUS B IIEPUOTUUECKON CUCTEME.
Xapaxmepuzoéams C UCTIONB30BAHUEM PYCCKOTO (POJIHOTO)
sA3bIKA U A3bIKA XUMHU CTPOCHHUEC, AJUIOTPOIIUIO, (1)I/I3I/I[IGCKI/IG
U XHUMHUYCCKUC CBOI\/JICTBa, MMOJIYydCHHUEC W IIPUMCHCHUC
amopdHoOTO yrieposa.

Cpasnueamsb CTpOCHHE U CBOICTBA aiMa3a U rpadura.
Onucvieams OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC CBOWMCTBA
yrieposa.

IIpogooumys, Habawooams W OnUCHIGAMb XUMHUYECKUN

SKCIICPUMCHT C CO6J'IIOI[€HI/IGM paBuJI TCXHUKHU

0€3011acHOCTH
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pacTBOPEHHBIX BEIIECTB WJIA Ta30B. Y CTPOWCTBO

pOTHUBOTa3a

21

Kucnopoaubie

COEIMHEHUS YIiIepoJa

Okcun  yraepoma(ll):  cTpoeHume  MOJIEKYJIBI,
nonydyeHue u cBoiictBa. Oxcun yraepoga(IV):
CTPOCHHE MOJIEKYNbI, TIOJIyueHHE W CBOWCTBA.
VYronpHas kucnora. Conu  yroJbHOH  KHUCIOTHI:
KapOoHaTel W TUApOKapOoHaThl. TexHuueckas u
MUIIeBas cofa.

JlabopaTopHublii onbIT. 39. [lonyduenue u cBoiicTBa

YTOJIBHOM KHUCJIOTHI

Xapakmepuzoeams ¢ UCIIOIB30BAaHHEM PYCCKOTO (POIHOTO)
A3bIKA U S3bIKA XMMHUHU COCTaB, (PM3UYECKUE U XUMHUYECKUE
CBOWCTBA, MTOJyYCHHE U IPUMEHEHUE OKCUIOB YTIIEPOa.
Yemanaenueams NPUYHMHHO-CIICIICTBEHHBIC CBSI3U  MEXKIY
BUJOM XHUMHYECKOW CBS3M W THUIIOM KPUCTAJUIMYCCKON
pPemIETKH B OKCHAAX yriepona W uX (GU3NYECKUMHU U
XUMUYECKHUMHU CBOWCTBAMH, a TAKXKE MMPHUMEHEHUCM.
Cobniodams  TIpaBWjla TEXHHKH  O€30HMACHOCTH  IPH
UCIIOJIb30BaHUU TIEYHOTO OTOILICHUSI.

Okasvieams TIEPBYIO TIOMOIIb NPU OTPABICHHH YrapHBIM
ra3om.

Xapakmepuzoeams ¢ UCIIOIB30BAaHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKA XMMHUHU COCTaB, (PU3UUYECKUE U XUMHUYECKUE
CBOWCTBA, MOJIyYeHHE U MPUMEHEHHE YrOJbHOW KHUCIOTHI U
e€ counell (kapOOHATOB U THJIPOKapOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEM YTOJIBHOM
KHCJIOTHI OT UX COCTaBa.

IIpogooumys, Habawooams W ONUCHIGAMb XUMHUYECKUN

OKCIICPUMCHT C CO6J'IIO)1€HI/I€M ImpaBuJI TCXHUKU
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0€30I1aCHOCTH.
Pacnosnaeampb kapOOHAT-HOH.

Buinonnams  pacu€rel 1mo XuUMHYeCcKUM (GopMmyliaM U

YpaBHEHUSM  peakiuii, MPOTEKAIIUX C  y4acTHEM

COEMHEHUH yriaepoaa

22 Ilpaxmuueckasn [Tonyuenue, coOupanue W  pacrnosHaBanue | [lonyuams, codbupamev WU pacno3Hasamsv YTIEKUCIBIA ras.
paboma Ned. | yrnekucnoro rasza.  M3ywenue pactBopumoctd | Obpawamscsi ¢ 1a00OpaTOpPHBIM — 00OpyIOBaHHEM U
[Mony4enue YIJIGKHCIIOTO Tra3a B BOJAC W XapaKTEPHUCTHKA | HArPEBAaTEJIbHBIMA  NPUOOpaMU B COOTBETCTBHH  C
YIJIEKHCIIOTO Ta3a M | KUCIOTHBIX CBOWCTB YrOJIbHOU KHUCJIOTHI. | TIPAaBUJIAMHU TEXHUKH O€30MaCHOCTH.
u3ydeHue ero cBoicTe | KauectBennass  peaknust Ha  KapOoHar- — u | Habawodams M onucvbléams XUMHUYECKUH SKCIIEPUMEHT C

THJIPOKapOOHAT-UOHBI MIOMOIIIBIO0 PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XMMHHU.
@opmynuposams BBIBOJABI MO pe3yibTaTaM NPOBEAEHHOTO
IKCTIEPUMEHTA.
Compyonuuams B TIpoIiecce y4eOHOTO B3aUMOICHCTBHS TPU
pabote B rpymnmnax

23 Kpemnwuii u ero Kpemunuii, cTtpoeHne ero atoMa W HaxOXIEHHE B | Xapakmepu3oéams ¢ HCIOIB30BAaHHEM PYCCKOTO (POIHOTO)

COCOAMHCHUA

npupoae. CoiictBa kpemMHus. CHWINLIUIBI U CUJIAH.
Oxcnn xpemuusa(1V). KpemnueBass kuciora um eé
COJIH.

Jdemoncrpanun. Komnekus «O0pa3ibl NpupoIHbIX

sA3bIKA W sA3bIKa XWUMHHU CTPOCHUC ATOMOB U KPHUCTAJJIOB,
(I)I/I3I/I‘{CCKI/IG n  XUMHYCCKHUEC CBOﬁCTBa, MOJIy4YCHHUEC U
MPUMCHCHUC KPCMHMU .

Yemanasnusame MPUYUHHO-CJICACTBCHHBIC CBA3H MCXKIY
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coeaAuHeHn  KpeMmHus».  Koiutekuust — crekia,
KepaMHKH, IIEMEHTA U U3JICINI U3 HUX.
JlabopaTopubie onbiThl. 40. IIpomyckanue

YIJICKUCIIOTO I'a3a 4€pe3 paCTBOP CUIIMKATA HATPUS

CTPOCHHMEM aToOMa, BHUJOM XHUMHUYECKOH CBSI3U, THUIIOM
KPUCTANTNIECKOHN PEIIETKU KPEMHUS U ero GU3UIECKUMHU U
XHUMHYECKHUMHU CBOMCTBAMMU.

Buinoaname  pacu€tel mo XuMuueckuMm dopMmyiam  u
YpaBHEHUSAM PEAKINI, MPOTEKAIOIINX C Yy4aCTUEM KPEeMHUS
H €r0 COCIMHCHHUIA.

Xapaxmepuzoéams C UCIIOIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA M S3bIKA XMMHH COCTaB, (DU3UYECKUE M XMMHYCCKUE
CBOMCTBA, MOJIyYECHUE U TPUMEHEHUE COCTMHEHUM KPEMHHUSI.
Cpasnusamv TUOKCHUIBI YIIIEPOAA U KPEMHUSI.

Onucvieams BaXHEUIIME THUIBI MNPUPOAHBIX COCIMHEHUM

KpEMHHS KaK OCHOBHOI'O 3JICMCHTA J'H/ITOC(I)epLI.

24 CunukartHas IIpousBoncTBo crexkia u  uemenra. llponyknwmsa | Xapakmepuzosams CHIUKATHYIO IPOMBIIUIEHHOCTh U €€
IIPOMBILIIIEHHOCTH CUJIMKAaTHOMN MIPOMBIIIJIEHHOCTH: ONITUYECKOE | OCHOBHYIO IIPOAYKIIHIO.
BOJIOKHO, Kepamuka, dapdop, ¢asHc. Onrtuueckoe | Yemanasiusams aHATIOTUN MEXKY Pa3IMYHBIMU OTPACIIIMU
BOJIOKHO. CUJIMKATHOU ITPOMBILUIEHHOCTH
JdemMoHcTpanuu. Konnexnus MIPOLYKIIMH
CHJIMKaTHOM MPOMBILIUIEHHOCTH. BuneopparmeHTsI
u cnaiiasl «IIpon3BoACTBO CTEKIIA U IEMEHTa»
25 ITonyyenue Hemerannsl B npupone. ®@pakiuoHHas neperoHka | Onucviéams HaXOXKIACHUE HEMETAIIJIOB B IPUPOJE.
HEMETAJIJIOB KHMJIKOTO  BO3lyXa Kak clocod monydeHus | Xapakmepuszosamo (GpaKkLMOHHYIO MEPETOHKY KHJKOTO
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KHCIIoposa, a3oTa u aproHa. [lomydenne Qocdopa,
KpeMHUs, XJI0pa, Hoa. DIEKTPOIU3 PacTBOPOB.

JdemoncTpanmu. Konnekius «[Ipupoaubie
COCUHEHUS HeMeTalioB». BuaeodparmeHtsl u
cnamapl  «PpakiMOHHAsg  IEPEroHKa  KUJKOTO
BO3ayXa». BuneodparmenTs! u cnaiinet «lloxydenne
rajoreHoB

BOJIOpO/IA, KHCIIOpOJIa 5

QJICKTPOJIUTHUYCCKHUM CII0COOOM»

BO3/IyXa KaK COBOKYITHOCTh (PM3UYECKUX MPOIIECCOB.
Apeymenmupoeams  OTHECEHHE IPOLIECCOB  IOJIYYEHUS
aKTUBHBIX

HEMCTAJIJIOB K OKHUCIHNTCIIbHO-

BOCCTAHOBUTCIIBHBIM IIpoL€CCaM

26

ITomyyenue

BaYKHEHIITNX
XUMHYECKHUX
COE€IUHEHHUI

HEMCTAJIJIOB

[Tonyyenue cepHOM KHCIOTBL: CBIPBE, XHUMU3M,
TEXHOJIOTMYECKAasi CXE€Ma, METOJ KHIISLIETro CIIo,
OPUHLUIBL  TEIIOOOMEHa, IIPOTUBOTOKA U
nupkysanuu. Oneym.

[IponsBoacTBO  ammmaka: CBIPbE,  XMMU3M,
TEXHOJIOTHYECKas CXeMa.

JdemoncTpanuu. Monenu arrnaparoB JUISt
IIPOU3BOJCTBA CEPHOU KUCIOTHI. MOJ€enb KHUIISAILIEro
cnod. Mojenp  KOJIOHHBI  CHUHTE3a  aMMHaka.
Buneopparmentst u  cmaiiasl  «lIpousBoacTBo
CepHOU KHCIOThI». BuaeopparMeHTsl u craiiabl
«I[IpousBonctBo ammuaka». Komnekuus «Coipb€ mis

MTOJTYYEHUST CEPHOU KUCITOTHI»

Xapaxmepuzoeamb XUMU3M, CHIPLE, aninapaTypy U Hay4dHbIC
MIPUHITUIIBI TIPOU3BOJICTBA CEPHOM KHUCIIOTHI.
Cpasnusamu

IIPpOU3BOJACTBO cepHoﬁ KHCJIOTHI u

MMPOU3BOJACTBO aMMUaAKa
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27 — 28 | O6obmeHue Mo TeMe | YPOK-yrpaKHECHHE c HCIOJIb30BaHUEM | [1p06ooumb ONEHKY COOCTBEHHBIX JOCTHKCHHI B YCBOCHUU
«Hemeramisl u ux CaMOCTOSITENILHOM ~ pabOThIl 1O  BBITIOJHEHHUIO | TEMBI.
COCIIMHEHUS MIPOBEPOYHBIX TECTOB, 33IaHUH U yIIPAKHEHHIA Koppexmuposamb cBOM 3HaHHST B COOTBETCTBHH C
TUTAHUPYEMBIM PE3yJIbTaTOM.
Ionyuams XUMUYECKYH0 WHpOpPMAMK U3  Pa3IMYHBIX
HUCTOYHUKOB.
IIpeocmasnsaims wHPOpMamuio 1mo Teme «Hemeramib» B
BUjIc TAOJMII, CXEM, OMIOPHOTO KOHCIIEKTAa, B TOM YHUCIIE C
npuMeHenneM cpeacts KT
29 Konmponvnas paboma Nel no teme «HemeTamibl ¥ UX COCTUHEHUS
Metamiabl 1 ux coequnenus (16 4)
30 OO0mas [Tonoxxenne MeTaIOB B TEPHOAUYECKON cucTeMe | OO0bsACHAMb, YTO TAKOE METaJUTHI.
XapaKTePUCTHKA xumudeckux anemeHToB  JI. WM.  Menneneesa, | Xapakmepuzosams XUMUYECKHE dJIEMEHTBI-METAIUIBI TI0 MX
METAaJIJIOB CTpOEHHE MX aTOMOB U KpUCTAIJIOB. MeTamnndeckas | MOJIOKEHUIO B epuoaudeckoit cucreme /1. . Mennaeneena.

CBA3b U MCTAJUIMYCCKAA KPUCTAJUIMNYCCKAA peméTKa.

@u3nyecKkue CBOWCTBA METAIJIOB: JJEKTPO- U

TCILJIOMMPOBOAHOCTL,  OTpaKaromias CHOCO6HOCTI>,

IIJIaCTHYHOCTD. I’IépHHG 1 IBCTHBIC MCTAJIJIbI

Ilpoenosuposams CBOMCTBA HE3HAKOMBIX METAJJIOB IO
MOJIOKEHUIO B TEPUOJUYECKON CHCTEME XHUMHYECKUX
anemenToB /I. 1. Menpaeneera.

Yemanasnueams TpUUMHHO-CIEACTBEHHBIE CBSI3M MEXY
CTPOCHHMEM aToMa, BHUJIOM XHMHUYECKOW CBA3M WU THUIIOM
KPUCTAJUIMYECKOM PpEIETKH Yy METauIOB — MPOCTBIX

BEILIECTB U UX COEIUHEHUI
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31 XuMuyeckue Meraisl KaK BOCCTAaHOBUTENHU. | OObACHAMb, YTO TAKOE PAJ AKTUBHOCTU METAJIIOB.
CBOMCTBA METAJUIOB DNEKTPOXUMHUYECKUM pan HalpspKeHul. | [Ipumenams €ro A XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
B3aumopneicTeue  METauIOB € HEMETAJUIAMM, | IPOCTHIX BEIECTB-METAJIIOB.
OKCHJaMHM, KUCIIOTAMHU, COJIAMU. ATIIOMUHOTEpMUs. | O606wams CUCTEMY XHMHUYECKHUX CBOMCTB METAJJIOB Kak
JdemoHcTpanuu. B3auMonaeicTBue HaTpUsl, JIUTUSA U | «BOCCTAHOBUTEIIbLHBIE CBOMCTBAY.
Kanpuuss ¢ Bojxoil. l'openme Harpus, marHus u | Cocmaensams ~ MOJIEKYJSIPHBIE  YpaBHEHHUS  pPEaKILMid,
JKelle3a B KUCIIOpOZ€E. Benplllika TEpPMUTHOW CMECH. | XapaKTEpU3YIOLIMX XHMUYECKUE CBOMCTBA METaUIOB B
B3aumMoneiicTBre cMecH MOPOIIKOB CEPbl M JKEe3a, | CBETe y4eHUs 00  OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHBIX
LIMHKa M cepbl. B3anMonencTBHe aalOMHHMS C | IIpoLleccax, a PEaKUMd C y4aCTUEM  DIIEKTPOJIUTOB,
KMCJIOTaMH, IIEJI0YaMH M BOAOW. B3ammonelcTBHE | IPEACTABIIATH TAKKE U B MOHHOM BUJE.
&KeJesa U Meu ¢ xjopoM. B3aumoneiicteue menu ¢ | Habniooame n onucvliéams peakuuy MEXIY BELIECTBAMH C
KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTOM M a30THOHM | HOMOIIBIO PYCCKOTO (POJHOIO) A3bIKA U SI3bIKA XUMUH.
KHUCJIOTOH (pa30aBIeHHON W KOHIIEHTPUPOBAHHOM). CaMOCTOSITETBHO  1POB0OUMb  OTBITHI, TOITBEPIKIAIOIINE
JlabopaTopublii  onbiT. 41. B3aumojeicTBue | XUMHUYECKHE CBOWCTBA METAIJIOB, C COOIIOJIEHUEM TPaBUII
xKenesza ¢ pacTBopoM cyibdata mean(Il) TE€XHUKU 0€30MaCHOCTH
32 Obmas CtpoeHne  aToMOB M MpPOCTBIX  BewIECTB. | O6baAcHAmMbs STUMOJIOTHIO Ha3BaHMUS TPYIIBl  «ILIEJIOYHBIE
33 XapaKTEepUCTHKA 3aBUCUMOCTh (PU3UYECKUX M XMMHYECKHX CBOMCTB | METaJIbI».

37eMeHTOB |A-

TPYIIIBI

MIEJTOYHBIX METAJUIOB OT 3apsfoB sJIep UX aTOMOB.
Okcuabl U TUAPOKCHABI LIEJIOYHBIX METAIJIOB, MX
MOJy4€HHUE, CBOWCTBA M INpUMEHEHHE. BaxnHenmmue

COJIM MICJIIOYHBIX METAIJIOB, UX 3HAYCHUC B IIPpHUPOAC

Jlasamp 0ONIYI0 XapaKTEPUCTUKY MIEIOYHBIM METaIaM T10
UX TOJOXEHHUIO B MEPUOJAMYECKON CHUCTEME XMMHYECKUX
snemeHToB /I. 1. Menaeneena.

Xapaxmepusoéams cTpoeHUe, (PU3NUYECKHE U XUMHYECKHE
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Y KU3HH YE€JIOBEKa.
demoncTpanusa. Okpacka IjaMeHU COCIUHEHUSIMU

ICJI0YHBIX METAJIJIOB

CBOMCTBA IIEJIOYHBIX METAJIOB B  CBETE  OOIIETO,
0COOEHHOI0 ¥ EJUHUYIHOTO.

IIpeockaszvieams (u3nyecKkMe W XHMHUYECKHE CBOMCTBA
OKCHJIOB M THAPOKCHJOB IICIOYHBIX METAJIOB Ha OCHOBE
HUX CoCrtaBa U CTpOGHI/ISI nu HO[[TBep)K[[aTB HpOFHO3BI

YpaBHCHHUAMU COOTBCTCTBYIOIIHUX peaKuHﬁ.

IIposooums  pacu€Thl MO XUMHUYECKHM QopMyiaaM |
YPaBHEHUSM  pEaKUWi, MPOTEKAOMMX C  y4acTHEM
IICJIOYHBIX METAIJIOB U UX COCI[I/IHGHI/Iﬁ

34 — 35 | Obmas CrpoeHue  aTOMOB M HPOCTBIX  BewlecTB. | Ob6vsacHAMb STUMOJIOTHUIO Ha3BaHUS IpyHIbl

xapakrepuctuka l1A-

TPYTIIBI

3aBUCUMOCTh (PU3MYECKMX W XHMHUYECKHX CBOMHCTB
IIEIOYHO3EMENTbHBIX METAIJIOB OT 3aps/IOB SIEp HX
OKcuabl u

aTOMOB. THAPOKCHUABI

ICITIOYHO3CMEIIBHBIX METAJJIOB, HUX IIOJYYCHHUC,

CBOWCTBA M IIpUMEHEHUE. BaxHeummue conu

MEI0YHO3EeMEbHBIX MCTAJJIOB, HX 3HAUYCHUC B

pUpo€ W HKU3HM uyenoBeka. KapOoHaTel u
TUIPOKapOOHATHI KaJIbLIUA.

JemoncTpanun. OKpacka IUIAMEHU COEIUHEHMSIMU
LIEJIOYHO3EMENBHBIX METAJIOB. [aleHue u3BECTH

BOJIOM.

«I11eJI0YHO3EMENbHbIE METaILIbIY.
Hasams 0011YyI0 XapakTepucTHUKy MeTamuiaMm ||IA-rpynms
(memoYHO3eMeNbHBIM  METaIaM) 10 HMX TMOJOXECHUIO B
NEPUOIMYECKON  CHCTeMe  XHMHUYECKHX  DIIEMEHTOB
J1. 1. MenpeneeBa.

Xapakmepuzoeams CTpoeHUE, PU3NYECKUE U XUMHYECKHE
CBOWCTBA IIEIOYHO3EMENIbHBIX METAIUIOB B CBETE OOIIETO,
0COOEHHOTO ¥ €IUHUYHOTO.

IIpeockaszvieams (u3nyYeckMe W XMMHUYECKHE CBOWCTBA
OKCHJIOB M TUJPOKCHIOB MeTauioB ||A-rpynmnbl Ha ocHOBE

UX COCTaBa U CTPOCHUS U HOOmMEepxcoams TPOTHO3bI
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JlabopaTopHblii OIBIT. 42. [Tonyuenue

U3BECTKOBOU BOJBI Y OMBITEI C HEW.

YpaBHCHUAMU COOTBCTCTBYIOIIHUX peaKHHﬁ.

IIposooums  pacdy€Thl MO XUMHYECKHUM (opMmynam u

YpaBHEHUSM  peakiuii, MPOTEKAIIUX C  y4acTHEM

MICJIOYHO3EMCEIIbHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

36 JKEcTkocTh BOABI U XKécTrkocTh BOABI: BpeMEHHas W MOCTOSIHHASA. | OObsCHAMb TIOHATHE «OKECTKOCTH BOJIBIY.
Croco0bl eé CriocoObl  ycTpaHeHMs BpPEMEHHOW IKECTKOCTH. | Pasnuuams BpEMEHHYIO U IOCTOSIHHYIO KECTKOCTh BOBI.
yCTpaHEHUs CriocoObl ycTpaHeHuUs! TOCTOSHHON KECTKOCTH. IIpeonazams criocoObl yCTpaHEHUS KECTKOCTU BOJIBL.
Jdemoncrpanun. Ilomyuenue xEctkoil  BOIbI | [I[pogodums, Habawdams W ONUCHIBAMb XUMUYECKHM
B3aMMOJICHCTBHEM  YIJIEKHCIOTO C HW3BECTKOBOHM | DKCIIEPUMEHT € COONIIOJICHMEM  TpPaBUJ  TEXHHUKH
BOJOM.  YcTpaHeHHME  BpEeMEHHOM  EcTKocTH | 0e30macHOCTU
KUIITYEHHEeM M J00aBJICHHEM COAbl. YCTpaHEHHE
MOCTOSIHHOM ~ XKECTKOCTH ~ J00aBICHHEM  CObI.
WNonuTs! 1 npuHIMN UX AelcTBUA (BUAEO(parMeHT)
37 Ilpakmuueckas [Tonyyenne x€cTkoil BoOABl B3aumojelcTBueM | [loryyams, cobupams M pacno3naéamv YTICKUCIBIA ras.
paboma Ne5. YIJIEKUCIIOTO C M3BECTKOBOM BOJOW. YcTpaHeHue | Obpawamscss ¢ 1a00OpaTOpHbIM — 000OpyIOBaHMEM U

KécTtkocTh BOIBI U
CIIOCOOEI €€

YCTpaHEHUS

BpCMCHHOI\/JI JKECTKOCTHU BOJbI KUIIAYCHHUEM H

n00aBJIeHUEM COJbl. YCTpaHEHHE TOCTOSHHOM

JKECTKOCTHU BOJbI Il06aBJ'ICHI/IeM COJHEI.

HcnpiTanue %ECTKOM BOABI paCTBOPOM MbLIa

HarpeBaTCJIbHBIMU an6opaMH B COOTBETCTBHUU C
MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniooams n onuceléams XUMUYECKUH HSKCIEPUMEHT C
MIOMOILBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XMMMUU.
Dopmynuposams BBIBOABI MO pe3yibTaTaM IPOBEAEHHOIO

OKCIICPUMCHTA.
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Compyonuuams B Tipo1iecce y4eOHOTO B3aUMOJICHCTBUS TIPH

pabote B rpymnmnax

38

AJTIOMUHHAHA U €70

COCOAMHCHUA

CoenvHeHUs allOMHUHUSA B IpUpoAE. XUMHUUYECKUE
CBOWCTBa W MpUMEHEHUE amroMHHUA. OCcOOEHHOCTH
OKCHJAa M TUJPOKCHUJA ATIOMHUHUSA KaK aM(OTEpHBIX

COeTMHCHMH. BaxkHelme comu anroMuHus (XJI0pHI,

cyabdar).
JdeMoHcTpanuu. Komnexnus IIPUPOIHBIX
COeMHEHUI  amoMuHMA. BupeopparMeHTs U

cnmaiiapl «OKCU QTFOMUHUS U €r0 MOJIU(UKAITUN .
[Tonydyenue ampoTepHOro THAPOKCHAA ATIOMUHHS U

HUCCIIEJOBAaHUE €TI0 CBOUCTB

Xapaxmepuzosams alOMUHHA TI0 €r0 IOJOKECHUIO B

MEPUOINYECKOMN cucreMe XUMHAYECKHUX 3JIEMEHTOB
J1. 1. MeHpeneeBa.
Onucvisamv ~ cTpoeHHE, (U3HMYECKHE H  XUMHYECKHE

CBOMCTBA AJIIFOMUHUS, TIOATBEPKJast UX COOTBETCTBYIOIUMHU
YPAaBHEHUSMH PEAKIIU.

ObvsicHAmb IBONCTBEHHBIN XapaKTep XUMHUYECKUX CBOWCTB
OKCHJIa M THJIPOKCUIA AIIFOMUHUS.

Konxpemuszuposams ~ >1IEKTPOJIMTUUECKOE  IMOJTyYEHHE
METAJUIOB ONMCAHUEM TPOU3BOICTBA AIIFOMUHUSI.
Yemanasnueams  3aBucMMOCTH  00NacTel  NpUMEHEHUS
AJIFOMUHUS U €T0 CIUIAaBOB OT CBOMCTB 3TUX BEIIECTB.
IIposooums  pacdy€Tbl MO XUMHYECKHUM (opMmynam u
YpPaBHEHUSM  PEaKIUH,

MPOTCKAOIIUX C ydyaCTueM

AJTFOMHHUS U €r0 COETMHEHUN
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39-40

Kemeso u ero

COCOAMHCHUA

Ocobennoctu cTpoeHus: aroma jxenesza. JKemezo B
npupose. Baxueitmme pyasl skene3a. OKcuabl H
ruapokcuabl sxene3a(ll) u (III). Conm xene3za(ll) u
(IIT). O6HapyxeHUE KaTHOHOB JKelie3a B PacTBOPE.
3HaueHue COeMHEHMH Keesa.

JlaGopaTopHble ONbITHI. 43. [Tonyuenue
ruapokcuaoB xeneza(ll) u (111). 44. KauecTBenHbie

PCaKIIMU Ha KaTHOHLI JKCJIC3a

Xapakmepuzoeamsb TOJOXKEHHUE >KEJIe€3a B IMEPUOAUUECKOM
cucteMe xumuueckux ssiemeHtoB JI. M. MeHaeneea u
0COOCHHOCTH CTPOCHHUS aToMa Keliesa.

Onucwisams (l)I/ISI/ILIeCKI/Ie A XUMHYECKHE CBOMCTBA Keiesa,

MOATBCPIKAAA ux COOTBCTCTBYIOLIUMU YpaBHCHHUAMU
peaKuui.
Obvsichamb ~ Hanu4ue  JIBYX  TCHETUYECKUX  PSJIOB

= 2+ 3+
coennuHeHui xenesa Fe“ u Fe™ .

Yemanasnueams  3aBUCHMOCTH — 00JIaCTe  MPUMEHEHUS
JKEJIe3a M €ro CIUIAaBOB OT CBOMCTB 3THX BEIIICCTB.
IIpogooums pacuéTel MO XUMHUYECKUM (opMmylnaMm U
YPaBHEHUSIM pPEaKLMi, IPOTEKAIOIINX C YUACTUEM KEJe3a U
€ro COeTMHEHUM.

Habnwoams n onucvieams peakuiuu MeXIy BEIIECTBaAMH C

MOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U S3bIKA XUMHH
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41 Ilpakxmuueckas Pemmenune IKCIIEPUMEHTATBHBIX 3a1a4 Ha | DKCIEPUMEHTAIBHO UCCe008amb CBOWCTBA METAIIOB M UX
paboma Neb. pacrio3HaBaHME W IMOJYYCHHE METAJUIOB M MX | COCJMHEHUH, pelaTh SKCIIepUMEHTAIbHbIC 33a4H 110 TeMe
Pentenue COETUHEHUN «MeTaniby.
9KCHEPUMEHTAIbHbIX Pabomams ¢ 1abopaTopHbIM  O0OOpYIOBaHHEM U
3aja4 1o TeMe HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C
«MeTaib» NpaBUJIAMU TEXHUKHU 0€301acCHOCTH.

Habnrooams cBOMCTBA METAJUIOB U X COCAUHEHUI.
Onucviéamb ~ XUMHYECKHH HIKCHEPUMEHT C  IOMOILBIO
PYCcCKOro (POIHOTO) SI3bIKA U S3bIKA XUMUH.
Dopmynuposams BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO
HKCIEPUMEHTA.
Onpedename (Mcxoasd U3 yueOHON 3a7auyn) HEOOXOAUMOCTh
MCTIOJIB30BaHUS HAOIOICHHS WA DKCTIEPUMEHTA

42 Kopposus metannos u | Kopposust razoBas (xumuueckasi) u O0vsicHAMb TIOHATUE KKOPPO3USD.

CIOCOOBI 3aIUTEl OT

Heé

QJICKTPOXUMHNYCCKAs. 3aI_I_II/ITa MCTAJJIOB OT

KOpPpO3HH.
JdemoHcTpanmu. Komnekmus «XuUMHYECKHE
HUCTOYHHUKU TOKa». PeByJ'II)TaTI)I JIINTEIIBHOT'O

OKCIICPUMCHTA IO HU3YUYCHUIO KOPPO3UH CTAJIIbHBIX

U3IEIUN B 3aBUCUMOCTH OT YCJIOBI/Iﬁ mponeccoB

Paznuyams  XUMHYECKYI0 M DJIEKTPOXHUMHUYECKYIO
KOPPO3HIO.
Hnniocmpuposams  TipuMepaMy  TOHSTHSL  «KOPPO3US»,

«XUMHUYCCKasA KOPPO3UA», «IJICKTPOXUMHUUCCKAA KOPPO3UI).

Xapakmepusoeamb CITIOCOOBI 3alllUThI METAJIJIOB oT

KOPPO3UH
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4344

Mertamiel B ipupoge. | Meraiisl B npupoze. Ilonstue o meramnypruu. | Knaccuguyuposams  GOpMBI  MPUPOJHBIX — COSTUHEHHUN

IlonsTHe 0 YépHasn u LBETHAas METAJLIYPrysi. | METAJLIOB.

METaJITypruu ITnpomeramnyprus, THJIPOMETAIIYpIus, | Xapakmepuszoéams 00IIUE CHOCOOBI MOIyYEHHUs] METAJIIOB:
NEKTPOMETAILTYPIUs. JloMeHHBIi IIPOLECC. | TUPO-, TUAPO- U DIEKTPOMETAILTYPIHIO.
[lepepaboTtka uyryna B cTanb. Onekrponus | Konkpemusuposams  CIOCOObI  IONYyYCHHS  METAUIOB
pacIuIaBoB. IIpUMepaMUd U YPaBHEHMSIMM pEAKIMH C COCTaBICHUEM
JlemoncTpanuu. BoccTtaHoBieHHe MeAM M3 OKCHUAA | AJIEKTPOHHOIO OanaHca.
meau(ll) Bomoponom. Buneodparmentsl u cnaiiapl | Onucviéams JOMEHHBI NPOLIECC U JIEKTPOIUTHYECKOE
«[IpousBoacTeo YyryHa u CTaW». | MOJTYYCHUE METAJLIOB.
Buneodparments u cnaiinpl «M3aenus u3 uyryna u | Pasauuamo 4EpHbIE U IBETHBIE METAJLIbL, YYT'YH U CTaJIb
CTaJIN». Buneodparments u CJTal 1Bl
«I[Ipon3BOACTBO ATIFOMUHHUS

45 - 46 | O6o0menne u VYpok-ynpaxHeHHe ¢ UCTIOJIb30BaHNE 1Ipo6ooumys oLeHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUHU

cUcTeMaTu3aIus
3HAHUH 110 TEME

«MeTtaniel»

CaMOCTOATENbHON PabOTHI 1O BHITIOJIHEHUIO

IMPOBEPOYIHBIX TECTOB, 3aJlaHui U ynpaxcHeHI/Iﬁ

TEMBEI.

Koppexmuposamb cBOM 3HaHHA B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIBTATOM.

Ilonyuams XuUMHYeCKyl0 HH(OpPMalMM W3 Pa3IMYHbIX
HMCTOYHUKOB.

IIpeocmasnsams uHpopMaluio no reme «MeTamisl» B BUIE
TaOJUI, CXeM, OIOPHOIO0 KOHCIEKTa, B TOM 4HCIE C

npuMenenneM cpeacts KT
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47 Koumponvnas paboma Ne2 o Teme «MeTaib»
XuMHUs U OKpYyKawomas cpeaa (2 4)
48 Xumunyeckuit coctaB | Ctpoenue 3emud: SApO, MaHTHs, 3€MHas Kopa, | MHmezpuposams cBeleHUus Mo (Qu3nmveckoi reorpadguu B
IUTAHETHI 3eMiis mutocdepa, ruapochepa, arMocdepa. XUMUUECKUNA | 3HAHUS O XUMUYECKOW OpraHn3alluy IJIaHETHI.
coctraB 3emun. ['opubie mopoasl. Munepansl. Pynel. | Xapakmepuszosams XUMUYECKUNH COCTaB T'€OJIOTMYECKUX
[Tone3nble UCKOMaeMBbIe. o0osiouek 3emMiu.
JemoncTpanun. BuzaeobparmMentsl u  cnaiinel | Paziuyams MUHEPAIbI U TOPHBIE TOPOJIBI
«Ctpoenune 3emian M €€ XMMHMYECKHH COCTaB».
Komnekuust  MuHepaJloB M TOPHBIX  MOPOJ.
Komnnekuust «Pynsl MeTamioBy.
JlaGopaTopHblii onbIT. 45. M3yueHue rpanuta
49 Oxpana okpyxaromieit | Mictounuku XUMHUYECKOTO 3arpsisHeHus | Xapakmepuszoéams UCTOYHUKU XUMHUYECKOTO 3arps3HEHHS

Cpelsl OT
XHUMHYECKOTO

3arpsA3HCHU

OKpy»Karomien cpefbl. [100anbHbIe IKOJOTUYECKHE

HpO6J’ICMLIZ HapyHIICHUC OMOT€OXUMHYECKUX

KpYTOBOPOTOB XUMUYCCKUX 3JIEMCHTOB, ITOTCIIJICHUEC
KJImMaTa, KUCJIOTHBIC JOXIU U AP. O30HOBBIE ABIPBI.

MexnyHapoiHOE  COTpPYAHMYECTBO B  oOJsiactu

OXpaHbI Oprmaromeﬁ Cpeabl OT XHUMHUYCCKOI'O

3arpsA3HCHUA. «3enéHass XuMus».

JemoncTpanuu. BuzaeopparMeHTsl U©  CialJIbI

«['nobanpHbIe JKOJIOTHYECKHE po0GIIeMbI

OKPYXAaIOIIEeH CPeabl.

Onucvieamy  TIOOANBHBIE  HKOJOTMYECKHE  MPOOIIEMBI,
CBSI3aHHBIE C XUMHUYECKHUM 3arpsI3HEHUEM.
IIpeonazamo nyTH MUHUMH3AIAN BO3JICHCTBUS

XUMHUUYECKOI'0 3arpsiI3HEHHS Ha OKPYXKAIOLIYIO Cpeay.
I1Ipugodums mpuUMepsl MEKIAYHAPOTHOTO COTPYJHUYECTBA B
0o0nacTy OXpaHbl OKpPYXKAIIIEH Cpeabl OT XUMUYECKOTO

3arpsA3HEHUS
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YCJI0BCUCCTBA»

Tema 3. Oprannyeckue coeuHeHUs

(12 yacoB)

50 [Ipenmer [TepBoHauayibHBIE CBEICHUSI O CTPOCHUU 3HaTh 0OCOOEHHOCTH OPTAaHUYECKUX COSAMHCHHUIA,
OPraHWYECKOM XMMHUH. | OPraHUYECKUX BElIeCTB. Teopus BUTAIU3MA. BAJICHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B
Teopus crpoeHus Y4ensle, paboThl KOTOPBIX OMPOBEPTIIA TEOPHUIO COEIMHEHUSIX.
OpTraHUYECKUX BUTAIM3MA. YMeTh onpenensiTe U30Mepbl U TOMOJIOTH
coenquHeHuil A.M. [TonsiTHE 006 M30MEPUH U TOMOJIOTHYECKOM Psifie
byrneposa JemoncTpaumnu. Mozenn MOJIEKyJl OPraHu4eCKUX
COCTUHEHUH.
[Toptpets! bytiieposa, Benepa
51 YrneBoaopoibl Oprannueckas XxuMus. YTIeBoAopoabl. MertaH, stan | Xapakmepuzoeams OCOOCHHOCTH COCTaBa U CBOWCTB

n poIiaH KakK MMpEaACIIbHBIC (HaCBIH_[eHHBIe)

yIJI€BOJOPOABI.  OTWJIEH M aleTWIeH  Kak
HemnpeJenbHble (HEHACBIIIEHHBIE) YIJIEBOJOPOIBI.
CrpykrypHble (GOpPMYJIBI OpPraHUYECKUX BEIIECTB.
I'openue yrnesonoponos. Peakiuu neruapupoBasus
IIpEEIbHBIX YTIEBOJIOPOIOB.

JeMoHcTpanuu. Mojenu MoJeKyl MeTaHa, JTaHa,
STWJIEHA W alleTWIeHA. B3auMopeiicTBue 3THiIeHA ¢

OpOMHOI1 BO/I0H U pacTBOPOM IlepMaHraHaTa Kaiaus

OpTraHU4YCCKUX COE€IUHEHMH.
Paznuuamo MMPEACIIbHBIC U HCIIPCACIbHBIC YTITICBOAOPOIBI.

Haszvieamv u 3anucviéamv (GHopMynbl (MONEKYJSpHbIE U

CTPYKTYpHBIE) BAKHEUIIINX IIPEACTABUTENEH
YIIEBOIOPOIOB.
Habnooams 3a XOAOM XHUMHUYECKOTO JKCIIEPUMEHTA,

OIMCKIBATE €0 M AeIaTh BBIBOALI HA OCHOBE HAOIIOICHUN.
Qurcuposéams Pe3yabTaThl HKCIEPUMEHTA C IMMOMOIIBIO
pycckoro (pomHOTO) s3BIKa,

a TaxKXkE C IIOMOIIBIO
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XUMUYECKUX (POPMYII U ypaBHEHHI

52 [Ipenenbubie Crpoenue ankanoB. HoMeHknarypa ajikaHOB. 3HaTh NOHATHS: «IIPEEIbHBIE YIJIEBOAOPOIbL,
YTJIEBOJOPOABI — YrneBoaopoasl: MeTaH, 3TaH, 0COOEHHOCTH TOMOJIOTUYECKHUM psAJl IPENETIbHBIX YTIJIEBOJOPOAOB,
METaH U 3TaH. (U3HYECKUX ¥ XUMUYECKHX CBOMCTB. HU30MepHs». YMETh 3alHUChIBaTh CTPYKTYPHBIC (DOPMYIIBI
Jemoncrpanun. O6pa3ipl He)TH, KAMEHHOTO YISl | K30MEPOB M TOMOJIOTOB. JlaBaTh Ha3BaHUS U3y4YECHHBIM
Y IPOAYKTOB UX MepepabOTKH, TOPEHHE BEILECTBAM
yIIEBOJIOPOIOB U OOHAPYKEHHE MTPOIYKTOB UX
TOpPEHUS.
BuneoskcnepumeHr.
53 Henpenenbubie HenpenenbHbie yraeBogopoabl: STUIIEH. YMeTh Ha3bIBaTh U3YUYCHHBIE BELLIECTBA, YMETh
YTJIEBOJOPOBI. XHUMHUYECKOE CTPOCHHUE MOJIEKYJIbl STUJICHA. XapaKTEePU30BaTh XUMUYECKHE CBOMCTBA OPraHUYECKUX
OTHUIJICH U ero JIBoitHas cBsi3b. B3auMoieiicTBUe 3TUIIEHA C BOJOW. | COeIMHEHUH
TOMOJIOTH [Tonumepuszanus. [Tonu3THIIEH U €ro 3HaYeHue.
JemoncTpauuu. O6pasipl U3aeIui u3
MOJIMATUIICHA.
54 Pemenue 3agaq mo XUMHYECKHE CBOMCTBA aJIKaHOB. XUMHUYECKHE YMeTh nucaTth ypaBHEHUS] XUMUYECKUX PEAKIINIA
TeMe CBOICTBA JKEHOB. [ 'eHEeTHYECKas CBSI3b MEXKIY YTJIEBOJIOPOJOB. YMETh OCYIIECTBIISThH MPEBPALCHUS
«YTneBogopoab» KJIaCCaMH OPraHUYECKUX COEAMHEHUMN MEXY KJIaCCaAMH YTJIEBOJIOPO/IOB.
YTJIEBOJAOPOIOB.
55 Kucnoponconepxkamm | Couptel. ITWIOBBIA  CHOUPT, €ro MOJy4E€HHUE, | Xapakmepu3oeams CHUPTHI KaK KHCIOPOACOAEpIKaIINE
€ OpraHu4ecKue MpUMEHEHHEe W  (PU3MOJIOTHYECKOE  JICUCTBHE. | OPTaHUYECKHUE COSAMHEHUSI.
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COCAUHEHUS TpE€XaTOMHBIM CHUPT IJIMLEPHH. VYxcycHas | Knaccugpuyupoéams CUpThl MO YUCITY THUIPOKCHIIBHBIX
KHCJIOTA KaK MPEJCTaBUTEIb KAPOOHOBBIX KHCIIOT. IpyNI B UX MOJIEKYJIaX.
Jemoncrpanuu. OOmme XuMHYECKHE CBOIcTBa | Haszvieams NpeaCcTaBUTENIEH OJHO- U TPEXaTOMHBIX CIIUPTOB
KUCIOT Ha  IpuUMepe  YKCYCHOM  KHCIOTBI. | ¥ 3alIUCBIBATh UX (OPMYIIbI.
KauecTBeHHas peakuiysi HA MHOTOAaTOMHbBIE COIUPTHL | Xapakmepuzosamuo KapOOHOBBIE KHCJIOTbI KaK
KHCIIOPOJICO/IEPKALLME OPTAaHUYECKUE COSAUHEHMS.
56 Cnuptsl CnupTsl ¥ X aTOMHOCTB. MeTaHOJ1, 3TaHoI, YMeTh ONuChIBaTh CBOMCTBA U (PU3NOJIOTHUECKOE JeiicTBUE
STWICHIJINKOJIb, NIMLEPUH — BaXKHEHUILINE Ha OpPraHM3M 3TUJIOBOIO CIIUPTa
IIPEICTaBUTENHN KJlacca CIIUPTOB, UX CTPOCHUE U
CBOMCTBA.
Jemouncrpanuu. O0pasipl CHUPTOB (ITAHOI,
TJIULEPUH).
o7 IIpenenbubIe Kap6okcunpHas rpynmna u obmast popmyna YMeTb XapakTepu30BaTh TUIIMYHBIE CBOMCTBA YKCYCHOU
OJIHOOCHOBHBIE MpeJeNbHBIX OJHOOCHOBHBIX KApPOOHOBBIX KHCIIOT. KUCJIOTHI. 3HaTh PEAKLUIO ATepUPHUKAINU U POPMYIIBI

Kap6OHOBLIe KHCJIOTHEI.

CrnosxHble 3¢upsl

MypaBbrHas U yKCYCHasi KUCJIOTHI - BaXKHEUIINE
MIPE/ICTaBUTENHN KJlacca MPeAebHBIX 0JIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, UX CTPOEHHE U CBOICTBA.
Peaxnum srepudukanyu. CiaoxHbie 3QUphI B
IIPUPOJE, IPUMEHEHUE.

Jemoncrpauuu. O6pa3is! KUCIOT (MypaBbHHOIM,

YKCYCHOM, CTEapHHOBOM ).

CJIOKHBIX 3(pupoB
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Jlakmyc, rpaHyJIbl IUHKA, paCTBOP TMAPOKCUAA
HAaTpUs, OKCUJ MarHusi, CBEKEIPUTOTOBIICHHBIN

ruapokcun meau (11).

58 Kupst [IpenenpHBIC U HEMPEACTBHBIC JKUPHBIE KUCTOTHL. HmeTs nipencTaBiieHne 0 OMOIOTHYECKH BaKHBIX
XKupsl kak cnoxkHbie d3¢upbl. PacturensHbie U OpPraHMYECKHUX BEIIECTBAX: )KUPAX KaK CIOKHBIX dupax
KUBOTHBIE JKUPBI, UX NpuMeHenue. [lonarue o TIIMLEPUHA U )KUPHBIX KUCIOT
MbLIIaX, CHHTETHYECKHUX MOIOIIUX CPEICTBAX.
Jemouncrpanun. O6pasis! xKupoB. Tadbnuibl
59 AMUHOKHUCIIOTHI U AmuHOKHCIOTHL [Tomyuenue u cBolicTBa HmeTh iepBOHAYAIBHBIC CBEJCHUS O aMUHOKHUCIIOTAX, UX
Oenku aMUHOKHCIIOT. bronoruueckas pojib aMUHOKHUCIOT. | POJIH B )KHBOM OpTraHu3Me. Y METh pacro3HaBaTh OEJIKU.
[lenTuanast CBsI3b ¥ MOJIMUIENTUIBL. Y POBHU
OpraHu3aIkK CTPYKTYphI Oenka. CBoHCTBA OEIKOB U
UX Ononornyeckue PyHKIUH.
JemoncTpanun. KauecTBeHHbIE peakiiuu Ha OENKH.
60 YrneBomsl VYTneBoabl: MOHOCaXapH/abl, TUcCaxapuibl, HMeTh epBOHaYaIbHBIC IPEICTABICHUS O CTPOCHUH

nonucaxapusl. ['moko3a u ppykroza. Caxaposa.
Kpaxwman. Lemmono3a. buonornyeckas posib
YTJIEBOJIOB.

Cocras riroko3bl. CoziepskaHue ee B IPUPOAHBIX
MPOJYKTaxX, PU3NYECKUE U XUMUYECKHE CBONCTBA,

MIPUMEHEHHUE.

yIIIeBOAOB. [ TII0K03a, €€ CBOMCTBA U 3HAYCHUE
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®pyKTO3a KaKk M30Mep INII0KO3bl. bruonornyeckas
POJIb TIIFOKO3BI.

JemoncTpanuun. ['roko3a, caxaposa, Kpaxmai,
LIeJUTI0I03a (BaTa).

Peakmus «cepeOpsHOTO 3epKajia» U Co

CBEXKEOCAXIeHHBIM ruapokcuaoM meau (II)

61 Pemenue 3anay u XUMUYECKUE CBOMCTBA CIIUPTOB. XUMHUYECKHE VYMeTh n1caTh ypaBHEHUS XMMUUYECKUX PEaKLIAN
yIpaKHEHUH 110 TeMe | CBOMCTBAa KApOOHOBBIX KUCIIOT U CIIOKHBIX 3(DUPOB. | KUCIOPOJACOJAEPIKALINX OPTaHUUECKUX COCTUHEHUN. Y METh
«Kucnopoaconepxaiy | XUMHUUECKHUE CBOMCTBA OEJIKOB KUPOB U YIJIEBOJOB. | OCYILECTBIATH MPEBPAILECHUS MEXAY KlaccaMu
Y€ OpPraHuYEeCKUe KHCJIOPOJCOAEPKALIMX OPTraHUYECKUX COCAUHEHUN. .
COCIMHEHUS

62 — 63 | Ilomumepsr. OcHoBzble noHATusg xumuu BMC: «ronumepy, HMmeTh nepBoHavaIbHbIE CBEJCHUS O IOJUMEPAX Ha

«MOHOMEDP», «CTPYKTYPHOE 3BEHO», CTEIICHb IIpUMeEpE MOJIUITUIICHA
MTOJINMEPU3ALUNY», «CPEIHASI MOJIEKYJIIpHAs Macca
nonumepay. Kpatkuit 0630p BakHeHmmx
ITOJINMEPOB
JdemoHcTpanmu.
OO0pa31bl U3l U3 MOJUITUIICHA.
Komnekuus «Ilnactmaccer»
64 — 65 | Pemenue 3amaq u Pemenne ynpaxxuennii no teme «llepBoHavanbHple | YMETh MHCATh YPABHEHUS PEAKIIM OPTraHUYECKUX BEILIECTB,

YIPaKHEHUH 10 TeEME

MNpEaACTaBICHUA 00 OPTraHUYCCKUX BEIICCTBAXM.

pemars NpOCTENIINE NENOYKH IPEBPALEHNMN.
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«Opranuyeckue [ToBTOpEHUE KITFOUCBBIX MOHITUN TEMBI YMeTh BBIUUCISITh MACChl, 00EMBI, KOJTMUECTBA BEIIECTBA
COCTUHEHUS 1o hopMyJIaM OPraHUYECKUX COSAUHEHHUI U YPAaBHEHUSIM
peakui
66 — 67 | O6obmEeHue n OTtpaboTka TEOPETUIECKOTO MaTepralia B paMKax 3HaTh HOpPMYIIBI METaHA U €r0 OIMKAUIITUX TOMOJIOTOB,
CUCTEMAaTH3AIIH JTAHHOU TEMBI STHJICHA U €T0 OJFKaUIIIX TOMOJIOTOB.
3HaHWH 10 TEME YMeTh nucath ypaBHEHUS PEaKkIuii OpraHMYeCKUX BEIECTB,
«Opranuyeckue pemarh MPOCTEHIINE ENOYKH PEBPAIICHUH.
COCIIMHCHUS YMeTh BBIYUCIISATH MACChl, 00bEMBI, KOJIMYECTBA BEIICCTBA
o popmysaM opraHu9IecKuX COCTMHECHUHN M YPABHCHHSIM
peaKuui.
68 Koumponvnas paboma Ne3 no teme «OpraHudeckue COeAMHEHUSD)
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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 IUIaKTHYECKUE TIOCOOMsS, TeTpaaud JUIsl  BBIMOJHEHUS  J1ab0paTOpPHBIX
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. 'abpuensn, . I'. OcTpoyMoB,
C. A. Cnaaxos).
3. Ilporpamma kypca xumuu maia 8—9 KiaccoB o00meo0pa3oBaTeIbHBIX
yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cinaakos).
4. Pabouas tetpans. 8 kiacce (aBropsl O. C. '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 xumMuu maia 8—9 KiaccoB o00meo0pa3oBaTeIbHbIX

yupexaenuit (aBtopst O. C. I'abpuensia, U. I'. Octpoymos, C. A. Cnaakos).
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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, 3aj1a4ax 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. TlpeacraBneHbl cienyroniye pyOpHKU:  COBETHI
aOUTYPUEHTY, YUUTEIIO XUMHUH, CIIPABOYHHK (04eHb OOJIbINas M0I00pKa TaOHIl 1
CIPaBOYHBIX MaTEPUANIOB), BecEas XUMHUs, HOBOCTH, OJUMIIMA/IbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPHUYECKUX CBEICHUN).
2. http://www.hij.ru. Xypaan «XuMusS ¥ KU3HB» IOHATHO W 3aHUMATEIIBHO
paccka3bIBacT 000 BCEM HHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U MHUPE, 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 SKCIICPUMEHTAIBHONW 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 MIKOJIBHBIA MOPTA

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,

WJUTIOCTPUPOBAHHBINA 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, UCHONIb3yeMble B 8—9 kiaccax mpu oOydeHUH
XUMHH, BKJIIOYAIOT B €€0s KOJUICKIIMM MHUHEPAJIIOB U TOPHBIX MOPOJ, METAJLIOB
Y CIUIABOB, OKCHUIOB, KHUCJIOT, OCHOBAaHUMW, COJEH, B TOM YHCJIE MHUHEPAIbHBIX
ynoOpeHuii, a TakkKe OoOpa3llbl OpPraHWYECKHX BEIIECTB M MaTePHAJIOB,
npeaycmotpeHHbix GI'OC. O3nakomiieHHe ¢ oOpasllaMyd HMCXOJIHBIX BEIIECTB
Y TOTOBBIX  M3JEIUN  MO3BOJSET MOJYYUTh  HATJSHBIE  MPEICTABICHUS
0 Marepuase, BHEIIHEM BHJIE, HEKOTOPBHIX (U3MUECKHMX CBOMCTBAaX OOpa3IoB.
3HaYuTEeIbHbIE Y4eOHO-TIO3HABATEIbHbIE BO3MOXXHOCTH HWMEIOT  KOJUICKIIUH,
W3TOTOBJICHHBIE CAaMUMM IIKOJbHUKaMU. lIpeamersl [ TakuxX KOJUICKUIUN

coOuparoTcs BO BpeMs IKCKYpCU U APYTMX BHEYPOUHBIX 3aHSATUH.


http://www.periodictable.ru/
http://webelementes.com/
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Kosnekuy ucnosb3yroT TOJIBKO U 03HAKOMIICHHUS YYaIlUXCSl C BHELIHUM
BUJOM U (PM3MUECKUMHU CBOMCTBAMH Pa3IUYHBIX BELIECTB M MarepuayioB. s

MMPOBCACHUA XUMHUYCCKHX OIIBITOB KOJUJICKIWHU UCIIOJIb30BATh HEJIB34.

XuMHYecKre peaKTUBbI M MATePUAJIbI

OOpaiieHre cCo MHOTHMH BeIlIeCTBaMH TpPeOYeT CTpOroro CoOJI0ACHHUS
IpaBUJI TEXHUKH O€30MaCHOCTH, OCOOEHHO MPHU BBHIMOJIHEHUHU OMBITOB CaMUMHU
yueHuKamMu. Bce  HeoOXoauMble  MEphl  MPEIOCTOPOKHOCTH  yKa3aHBI
B COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKLHUSAX, a TaKKe B TMOCOOMSX s
YUUTENEH XUMUU.

Bce  peaktuBbI W Marepuanibl, HYXHBIE  JJII  IPOBEICHHUS
JEMOHCTPALIMOHHOTO W YYEHMUYECKOIO 3KCIEpUMEHTa, IOCTaBISAIOTCA B
oOpazoBaTeibHbIE YUpEeXKACHUs 00IIero oOpa3oBaHUs IIEHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. [Ipu HeoOxoaumocTu mnpuOOpeTEeHUs
JIOTIONTHUTEIBHBIX ~ PEaKTUBOB M MAaTEpUANOB  CleayeT  oOpamatbcs B

CIICIHIUAJIN3NPOBAHHBIC MAI'a3NHLI.

XumMuueckas J1alopaTopHas 1ocyaa, annaparsl 1 NpUOOpPbI

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

Hcnone3yemble Ha ypokax XuMUU B 8—9 Kkmaccax mpuOOpbI, ammapatsl
Y YCTAHOBKU KJIacCU(PHULIMPYIOT HAa OCHOBE MPOTEKAIOIIMX B HUX (PU3MUECKHX
¥ XUMUYECKUX TMPOIECCOB MEXKAY BEIIECTBAMM, HAXOAAIIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX.
1) TTpuGops! s pabOTHI ¢ ra3aMH — MOJYYCHHE, COOMpaHUE, OYMCTKA, CYIIKA,
MIOTJIONICHUE Ta30B; PEAKIMH MEXIy MOTOKAaMHU Ta30B; PEAKIMU MEXAy Tra3zaMu
B DJIEKTPUYECKOM pa3psijie; peakiuy MKy ra3aMu Ipy MOBBIIIEHHOM JIaBJICHUHU.
2) AnmapaTbl U IPUOOPHI IS OMBITOB C YKUJIKAMHU U TBEPJBIMU BEUICCTBAMU —

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

Bue aTo# kiaccudukanuu HaXoauTcsl yueOHas anmnaparypa, npeHa3HaueHHas
U1l WA3YYECHUS TEOPETUYECKUX BONPOCOB XHMHUHU: WJUIIOCTpPAlMKA 3aKOHA
COXPAHEHHSI MACChl BEIECTB, JIEMOHCTPALMM SJIEKTPOIPOBOJHOCTH PACTBOPOB U
JBH)KCHUSI MOHOB B JJIEKTPUYECKOM IIOJIE, HU3YYEHHUS CKOPOCTH XUMHUYECKOU
peaKkiuu, TOCJIEIOBATEIIbHOCT BBITECHEHUSI TaJOT€HOB M3 PAcTBOPOB HX
COEIMHECHUM.

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 npenoiaBaHuy XMMHH UCTIONB3YIOT MOAEIN KPUCTALNIMYECKUX 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  HUCIOJB3YIOT  CIEAYIONIME  TaOJMIIBI
MOCTOSTHHOTO ~ 3KcrmoHupoBanus:  «llepuoguueckass cuctemMa  XUMHYECKUX
sanementoB J. 1. MenpaeneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIECH», «DIEKTPOXUMHUUECKUN Pl HANIPSYKEHU METAIOBY U JIp.

Jns  opraHuzanuyd CaMOCTOSITENIbHOW paboThl Ha YpOKaxX HCMOJb3YIOT
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 00yUeHHs

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
rpadormpoexTopa. Cepur TpaHCIAPAHTOB IO3BOJSIOT HUMUTHUPOBATH JABUKEHUE

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

Texnuueckue cpeacrsa odydenusi (TCO)

BOnbImMHCTBO TEXHUYECKHX CPEACTB OOyYeHHS HE pa3pabaTbiBajIoCh
CHEMANbHO JJS IIKOJIbI, a TMpeJHa3Ha4yauoch A Mepenayd U oOpabOTKU
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 wWcCroONb30BaHUU TEXHUYECKHX CPEJCTB OOYYEHHMs CIEAyeT YYUTHIBAThH
BpEMEHHBIC OTpaHWYCHHS, HamaraeMble CaHWTApHBIMU TpaBUJIaMU W HOPMaMHU
(CanlluH). HenpepoiBHas POJOIKUTENBHOCTD JEMOHCTPAIIMU BUACOMATEPUATIOB
Ha TEJCBU3MOHHOM OJKpaHe M Ha OONBIIOM DJKpaHE C HCIHOJIb30BaHUEM
MYJIBTUMEIMMHOTO TIPOEKTOpa HE JOJDKHA TpeBblmarth 25 MuH. Takoe ke
orpanudeHre (He Ooznee 25 MHH) paclpoCTpaHAETCS Ha HEMPEpPHIBHOE
WCITOJIb30BAaHNE WHTEPAKTUBHOW JOCKW W Ha HEMPEPBIBHYIO Pa0OTy ydJaluxcs Ha
MEPCOHAILHOM KOMITbIoTepe. KoJIW4ecTBO YpPOKOB € HCIOJIB30BAHWEM TaKHX
TEXHUYECKUX CPEJCTB OOYYCHMS, KaK TEICBU30P, MYJIbTUMEIUNUHBIA MPOCKTOD,
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 TOJIKEH OBITh o0opy0BaH CIIEHUAIIBHBIM
JEMOHCTpAllMOHHBIM ~ cTojioM.  [Ims  oOecnedeHus  Jydmieil  BUIUMOCTHU
JEMOHCTPALIMOHHBIN CTOJ PEKOMEHIYETCSl yCTAHABIMBAThH Ha TIOJIUYM.

B KaOMHeTax XUMHNHU YCTaHaBJIMBAIOT ABYXMCCTHBIC YUCHHYCCKHUC
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7a00paTOpHbIE CTOJBI C TIOJIBOJKOM 3JIEKTPOSHEPIHMH. YUEHUYECKHUE CTOJIbI
JIOJKHBI UMETh TOKPBITHE, YCTOMYMBOE K JIEMCTBUIO arpeCCHUBHBIX XUMHYECKHUX
BEIIECTB, U 3alIUTHbIE OOPTUKUA IO HapyXHOMY Kpar. KaOuHeTsl Xumuu
000pYAYIOT BBITSDKHBIMU IIKa(amu, pacroyioKEeHHbIMU Y HApYKHOUM CTEHBI BO3JIE
crona yuurtensd. Jlms mpoBeneHus J1abOpaTOPHBIX OMBITOB HCIIONB3YIOT TOJIBKO
MUHHU-CHUPTOBKH.

Y4eOHbIE TOCKM OJDKHBI OBITh HM3TOTOBJCHBI M3 MAaTEpUAIOB, WUMEIOIINX
BBICOKYIO QATE€3HI0 K MaTepualiaM, HCIOJb3YEMbIM ISl IHCbMA, XOPOULIO
OYHIIATHCS BIAKHOU I'yOKOH, OBITh M3BHOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIHN I[BET
Y aHTUOJIMKOBOE TOKpPBITHE. YUeOHBbIE JOCKH OOOPYIYIOT CO(pUTaMHU, 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  3pUTEIBCKAE MECTa  JIOJDKHBI
pacrmoJiaratbCs Ha paCCTOSSHUM HE MEHEE 2 M OT 3KpaHa JI0 IJ1a3 yyaluxcsl.

JIns  MakCMManbHOIO MCIIOJb30BAHUS JHEBHOTO CBE€TA U PAaBHOMEPHOIO
OCBEIICHMS Y4YEOHBIX MMOMEIICHUN He CleayeT pa3MelaTh Ha IMOJOKOHHHKAX
IIMPOKOJIUCTHBIE PACTEHUS, CHUKAIOIIME YPOBEHb €CTECTBEHHOTO OCBEIICHUS.
BricoTa pactenuii He J0JKHA TpeBbIMAaTh 15 cM (OT MOAOKOHHMKA). PacTenus
1enecooOpa3Ho pa3MeniaTh B MEPEHOCHBIX IBETOYHUIAX BhICOTONH 65—70 cM win
MOJIBECHBIX KAIIINO B MMPOCTEHKAX MEXAY OKHAMM.

Jnst oTnenky ydeOHBIX MOMENICHUH HMCIOJB3YIOT MaTepuaibl W KpPacKw,
CO3/IAI0IINE MATOBYHO MOBEPXHOCTh. ISl CTEH y4eOHBIX MOMEIIEHUN CcleayeT
UCITIOJIb30BATh CBETIIBIE TOHA KENTOT0, OEKEBOTr0, PO30BOT0, 3€JIEHOTO, TOIYyOOTO
I[BETOB; VISl IBEPEM, OKOHHBIX paM — OEJIbIi IIBET.

Kabuner XumMuM JODKEH OBITh OCHAIMIEH XOJIOAHBIM U TOPSYUM
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 Banepuanbl — 1 ymi.

16. Hoxxanuer — 1 1mr.

Iliianupyemble pe3yJbTaThI 00y4eHUA

BeInyCKHMK HAy4YHTCHA

® 3Hamb (NOHUMAMb):
— XUMHYECKYI0 CHMBOJIMKY: 3HAKM XHUMHUYECKHX JJIEMEHTOB, (HDOPMYJIbI
XUMHYECKHUX BEILECTB, YPABHEHUS XUMUUYECKUX PEAKLINN;
— BAXXKHEWIINE XUMHUYECKUE TOHATHUA: BEIIECTBO, XUMHUYECKUM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJISIPHAst MAacChl, HOH, KATUOH, aHUOH,
XUMHUYECKas CBA3b, DJIEKTPOOTPULIATEIIBHOCTD, BAJICHTHOCTD, CTCIIEHb OKUCIICHUS,
MOJIb, MOJISIpHasE Macca, MOJSIpHBIM  O0BEM, PacTBOPBI,  AJIEKTPOJIUTHI
Y HEDJIEKTPOJIUTHI, JJIEKTPOJINTHYECKAs QUCCOLaLns, 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 BCHICCTB, IMOCTOSHCTBA COCTaBa BCIICCTB,
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ABorazpo; nepuonnueckoro 3akoHa /I. M. MenaeneeBa; Teopuu CTpOCHHsI aTOMa
Y YYEHHS O CTPOCHHMH BEIIECTBA; TEOPUM SJEKTPOJIUTUYECKOW IUCCOLMALUU U
YYEHHSI O XUMUYECKON pEaKIvH;

® HAa3bI6AMY!
— XUMHUYECKHE JIEMEHTHI;
— COEMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
— OpraHvuYecKHe BellecTBa MO UX (opmyse: MeTaH, 3TaH, TWIIEH, alleTHUJICH,
METaHOJI, TAHOJI, TIMLEPUH, YKCYCHasl KUCIIOTA, III0K03a, caxapo3sa,;

®  00bACHAMD:.
— (u3nYeCcKuil CMBICI AaTOMHOTO (IIOPSAKOBOT0) HOMEPA XUMUYECKOTO AJIEMEHTA,
HOMEpa Ipynmbsl M nepuona B mnepuognyeckon cucreme /. M. Menneneesa,
K KOTOPBIM 3JIEMEHT IPHUHAUJICKUT;
— 3aKOHOMEpPHOCTHM HW3MEHEHHUS CTPOCHHMS aTOMOB, CBOMCTB DJJEMEHTOB B
npenesax MallbIX IEepUOJOB U A-TpyNIl, a TaKXe CBOMCTB 00pa3yeMbIX HMU
BBICIIMX OKCHUJOB U THJIPOKCHUOB;
— CYIIHOCTh MpOILEcca JIEKTPOJIUTHUECKOW HUCCOUMALMU U PEAKIM MOHHOIO
oOMeHa,

®  XapaKkmepuzo8amv.:
— XMMHYECKHUE 3IEMEHTHI (OT BOAOPO/A 10 KAJbLMA) HA OCHOBE MX IOJOXKEHUS
B IEPUOJUYECKON CcHCTEME XuMHuYeckux odnemeHTtoB J[. M. Menneneesa
1 0COOCHHOCTEH CTPOCHUS UX aTOMOB,
— B3aMMOCBSI3b MEXAY COCTaBOM, CTPOCHHMEM M CBOWCTBAMHU HEOPraHUYECKUX
BEILECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (ITPOCTHIX
BEIIECTB — METAVIOB WU HEMETAJJIOB, COEIWHEHUW — OKCHUIOB, KHUCIOT,
OCHOBaHMM, aM(POTEPHBIX OKCUIOB M TUJIPOKCHUIOB, 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;
® 0Oe3onacHo obpawamucs.
C XUMUYECKOU MOCYA0M 1 1abopaTOPHBIM 000PYAOBAaHUEM,
®  1POBOOUMb XUMUUECKUL IKCNEPUMEHN.
— TMOATBEPKAAIOIINI XUMUUECKUI COCTaB HEOPTaHUYECKUX COCTMHEHU;
—  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, 00BEM WIJIM MAcCy BEIIECTBA MO KOJUYECTBY BEIIECTBA,

00BEMY WJIM MacCe PEareHTOB, WU MPOAYKTOB PEaKIIUK;
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® UCNONL306AMb NPUOOPEMENHbIEe 3HAHUA U YMEHUs 8 NPAKMmu4ecKkol
0esmenbHOCMU U NOBCEOHEeBHOU HCUSHU:
— 111 6€30MacHOro0 OOpallleHUs ¢ BEIECTBAMHU U MaTE€pUaaMH B ITOBCEIHEBHOM
KHU3HH M TPAMOTHOTO OKa3aHWs TIEpPBOM IMOMOIIM IMpPH OXKOrax KHUCIOTaMU
U 1eJI0YaMUu;
— JUTsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U MIPUPOIHBIX SBICHHUIA;

— MJIA KpHTI/I‘{CCKOﬁ OLCHKH I/IH(i)OpMaHI/II/I 0 BCIICCTBAX, UCIIOJIb3YCMBIX 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 U1 HEMETAJIJIbI U XapaKTEPU30BaTh OTHOCUTEILHOCTh MPUHAIICKHOCTH
TaKUX 00bEKTOB K TOW UM MHOU TPYIIIIE;
— OpPraHWYEeCKUE U HEOPTraHUYECKUE COCTUHECHUS;
— TUIPOKCUABI (KHUCIOPOICOJEpKAIIUE KHUCIOThI, OCHOBaHUA, aM(oTepHbIC
TUAPOKCHUJIBI);
— OKCHJBI HecoJieoOpasyrolue u cojeoOpa3yromue (KUCIOTHBIE, OCHOBHBIE,
am(poTepHbIC);
— BaJICHTHOCTb U CTETICHb OKUCIICHHUS;
— CHCTEMaTHYECKHE U TPUBHAIIbHBIE TEPMHUHBI XUMHUYECKON HOMEHKJIATYPHI;
— 3HAKOBYIO CHCTEMY B XMMUH (3HAKU U QOPMYJIbl, HUHACKCHI U KO3(PPUIUEHTHI,
CTPYKTYpPHBIE U MOJIEKYJIIpHbIE (POPMYJIbI, MOJIEKYJIIPHbIC U MOHHBIE 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):

— (Qu3nUecKre U XUMUYECKHUE CTOPOHBI MPOIECCOB PACTBOPEHUS U AUCCOLIUALINH;
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— OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U PEaKIIUd OOMEHA;
— CXEMbI U YPABHEHUSI XUMUUYECKUX PEAKIINIA;
®  COOTHOCHTH:
— 3K30TEPMHUYECKUE PEAKIUU 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 BEUIECTBA;
— HAaXOXJEHHE DJJIEMEHTOB B NPHUPOAEC M MPOMBILUIEHHBIE CIOCOOBI MX
MOJIyYECHUS;
— HEOO0XOAMMOCTh XMMHMUYECKOIO IIPOM3BOJCTBA U TpPeOOBaHMM K OXpaHe
OKPYKaIOIIEH CPEIbl;
— HEOOXOIMMOCTb TPUMEHEHHUs] COBPEMEHHBIX BEIIECTB W MAaTEpUajoB U
TpeOOBaHUI K 37J0pPOBHECOEPEKEHNUIO;

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

o MPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTEIbHBIE WM
BOCCTAHOBUTEJbHBIE CBOMCTBA C YYETOM CTENEHEH OKHUCIEHUS JIIEMEHTOB,
BXOJSIIMX B €r0 COCTaB, a TAKXKE MPOJYKTOB COOTBETCTBYIOIIUX OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKIUH;

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

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

®  MPOBOAWTH PACUYETHI M0 XUMHUECKUM (HOpMYysIaM U YPaBHCHUSIM:
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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;
— ¢ UcToab30BanueM npasuia [ eii-JIlroccaka 00 00bEMHBIX COOTHOIIEHUSX Ta30B;
— C UCIOJIb30BAaHUEM MOHATUH «KMOJIbY, «MMOJIbY, «UUCI0 ABOTaIpO»;
— M0 TEPMOXUMHUYECKUM YPABHEHHSIM pEaKLUu;

® MPOBOJUTH XUMHUYECKHH IKCHEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOACHUEM
IPaBWJI TEXHUKHU 0€30I1aCHOCTH:
— M0 YCTaHOBJICHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COCAMHEHUS;
— TIPH BBITIOJIHEHUH HCCIIEA0BATEIHCKOTO MPOEKTA;
— B JIOMAILIHUX YCIIOBUSX;

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

®  ONpeNeNniaTb WUCTOYHUKH XUMHUYECKOW WH(OpMAIWHU, MPEICTaBIATh CIIHCOK
WH(GOPMAIIMOHHBIX PECYPCOB, B TOM YHWCJI€ U Ha MHOCTPAHHOM SI3bIKE, TOTOBUTH
UH(GOPMAIIMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

e OOBEKTHBHO OIICHHBAaTh HWH(OPMALMIO O BEHIECTBAX W XHUMHUYECKHUX
mporeccax, KpPUTUYECKM  OTHOCHTCA K  TICEBAOHAYYHOW  WH(pOpMAInH,
HE00pOCOBECTHO peKkiiamMe B CpeAicTBaX MacCOBOM MH(pOpMAIH;

e  CO37aBaTh MOJEIU W CXEMbI IJIsl pelleHHs] Yy4eOHbIX W TIO3HAaBaTEIbHBIX

3a1ad4.
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