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IHosicuuTeabHAA 3aNMCKa

PaGouas nporpamMMa Kypca XUMHHM Ui OCHOBHOH IIKOJIBI pa3paboTaHa B COOTBETCTBUU C
®denepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM 00IIero odpa3oBanus. B Hel
TaKXe YYHUTBIBAIOTCS OCHOBHBIE MJIEW M MosIoKkeHUs [Iporpammsbl pa3BuTHd U (HOPMUPOBAHUS
YHHUBEPCAJIBHBIX YUECOHBIX ACUCTBUH I OCHOBHOT'O O0IEro 0Opa3oBaHMUs.

B cooTBercTBHM € 3TUMM JOKyMEHTaMH OOydarolIMecs IOJDKHBI OBJIAJETh NpUEMAMH,
CBS3aHHBIMU C OIIPEIEICHUEM IOHATHI: OrpaHWYMBATh MX, ONKCHIBaTh, XapaKTEpU30BaThb U
cpaBHUBaTh. Tak Kak XMMHs — HayKa 3KCIIEPUMEHTaJIbHas, 00yJaroluecs J0JKHbBI OBJIA/IETh
TaKUMHU TIO3HABATEIbHBIMUA Y4€OHBIMH JCWCTBUSIMH, Kak OSKCIIEPUMEHT, HaOII0IeHue,
U3MEpEeHue, OIMCAHWEe, MOJCIMpPOBaHME, TMIOTe3a, BbIBOA. B mpouecce usyueHust Kypca y
o0yJaromuxcst MPOAOIDKAIOT (OPMUPOBATHCS yYMEHHUS CTAaBUTh BOIPOCH, OOBSACHSTH,
KJaccu(uuupoBaTh, CpaBHUBaTh, OINpENENATh HCTOYHUKM HMH(POpPMALUHM, MOJIy4aTb U
aHaM3UpoOBaTh €€, TOTOBUTH HWH(GOPMAIMOHHBIA TPOIYKT, MPE3EHTOBAaTh €ro M BECTU
nuckyccuto. ClieoBaTeNbHO, JAEATEIBHOCTHBIA MOAXO0JX B M3YYEHHH XHUMHHM CHOCOOCTBYIOT
JOCTUKEHUIO JINYHOCTHBIX, IPEIMETHBIX U METAPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

B ocHOBY Kypca 110J105KeHbI CIIEAYIOIINE HAeH:

e MarepHallbHOE EIUHCTBO U B3aMMOCBSA3b OOBEKTOB U SIBJICHUI NPUPOIBL;

e Beayllas poJib TEOPETUYECKUX 3HAHUU M OOBSICHEHHS U IMPOrHO3MPOBAHUS
XMMHUYECKHX SIBICHUH, OLIEHKU UX MPAKTUYECKOH 3HAYMMOCTH;

® B3aUMOCBS3b KAUECTBEHHOW M KOJMYECTBEHHON CTOPOH XHMHUYECKUX OOBEKTOB
MaTepUaibHOr0 MUPA;

® pa3BUTHE XMMUYECKOH HAYKH M NPOU3BOACTBO XMMHUECKUX BELIECTB U MaTE€pHUaIOB
JUIs yIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEH 4YeaoBeKa M OOIIEeCTBa, PELICHUs
r7100aTbHBIX TPO0JIEM COBPEMEHHOCTH;

® TEGHETHYECKas CBsI3b MEXIY BEILECTBAMHU.

OTn wnJen peanu3yrTcss B Kypce XHMHHM OCHOBHOM UIKOJIBI IIYTEM JTOCTHKEHUS
CIEAYIOUIUX LeJIei:

* opmuposanue y ydaluxcsi XAMUYECKONW KapTHHBI MUpa, KaK OPraHUYECKOM YacTH €ro
LIEJIOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI.

* Passumue  TO3HABaTEIIBHBIX  HMHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH ydaluxcsi B Ipoliecce H3y4eHUs HMMHU XMMHMUYECKONM Hayku U e€ BKjIaza B
COBPEMEHHBI Hay4YHO-TEXHMUYECKHH mporpecc; (OpMUPOBaHME BaKHEHIINX JIOTMUYECKUX
ornepanuil MbIIUIEHUS (aHaJIW3, CUHTE3, 0000IIEHWE, KOHKPETH3allus, CpaBHEHHE U [Ip.) B
IIPOLIECCE MTO3HAHUS CUCTEMbI BaXKHENIINX MOHITUH, 3aKOHOB M TEOPUI O COCTaBE, CTPOCHUH U
CBOICTBaX XMMHUYECKUX BEILIECTB.

* Bocnumanue y0exJEHHOCTH B TOM, YTO IPUMEHEHHE MOTYyYSHHBIX 3HaHUM U YMEHHH 110
XUMHUU SIBIIIETCA OOBEKTHUBHON HEOOXOIUMOCTBIO JIs O€30MacHOil paboThl C BEIIECTBAMH U
MaTepHajaMy B OBITY U Ha IPOU3BOJICTBE.

 [Ipoexmuposanue u peanu3ayus  BbITYCKHUKaAaMH OCHOBHOM  IIKOJIBI  JIMYHOM
o0pa3oBaTeNbHOW TPAaeKTOpUHU: BBIOOp mTpoduias oO0ydeHHs B cTaplied IIKojie WiIn
PoeCCHOHATBHOTO 00Pa30BATEIHHOTO YUPEIKICHHUS.

* Osnadenue KAH04esblMu KOMNEemeHyusamu: y4eOHO-TT03HaBaTEIbHBIMH,
MH(OPMaLOHHBIMU, [IEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMHU.

MeToanyeckue 0COOCHHOCTH NMPENOAABAHUA KypPca XUMHHU

[Ipeanaraemplii Kypc OTIMYAeTCsl OT JAPYTrUX KypCOB XHUMMH JJii OCHOBHOM IIKOJIBI,
BKIIOUEHHBIX B DenmepanbHbli mepeueHb YYCOHHKOB, HATUYUEM BANCHBIX MEMOOUUEeCKUX
ocobenHocmel.

1. Conep:xanue m MeToAbl M3yYeHHs NpeAIaraeMoro Kypca XMMHHU ISl OCHOBHOI
IIKOJIBI OTBEYAKT CTPYKTYPHO-/AeSAITeIbHOCTHOMY moaxoay. OnHu pa3paboTaHbl B
COOTBETCTBUHU C TEOPHEH MOATATHOTO (POPMUPOBAHHUS YMCTBEHHBIX ICHCTBUU, MPEII0KCHHOM
0TEYECTBEHHBIM TicuxosoroM I1. . I'anbnepunbivM, B KOTOPOH BBIAEISAETCS HECKOJIBKO ITAIOB.



Oman co30aHus OpUEeHMUPOBOUHOU OCHO8bL npeocmoswel Oesmenvhocmu (OO0/]).
VYyammecs moaydaroT MH(QOPMALMIO O IETH NPEACTOSIICH AeATENbHOCTH U e€ TMpeaMerTe,
Y3HAIOT, KaK M B KakKOM IMOCIEJOBATEIBHOCTH OHM JOJDKHBI BBIINOJHATH OPHUEHTALIMOHHBIE,
VCIIOJIHUTENIbCKUE U KOHTPOJIbHBIE 1EHCTBUS.

Bce nupakThueckue eIUHHIBI y4EOHBIX KHUT JUIsi /—9 KJIacCOB HAUYMHAIOTCS C
MIOCTAaHOBKH 00pa3oBaTeIbHON MPOOJIEMBI, KOTOpas pelIaeTcsi B mpolecce u3ydeHus naparpaga
Ha OCHOBE MMEHHO JIEATEIbHOCTHOTO OIX0/1A.

B 9 xnacce npu uzydenun xumuu 3iaemMeHTOB B kauectBe OO/l BbicTymaeT oOmIMiA MI1aH
XapaKTEPUCTUKU METAIIIOB, HEMETAJIJIOB U MIEPEXOIHBIX 3JIEMEHTOB.

Oman opmuposanus mamepuanvHol OessmenbHocmu. YYaluecs: BBIMOIHAIOT JASHCTBHUS
BO BHelIHeH ¢opMe, CTaJKHUBasAChb C CaMUMH MpeIMETaMH WM MOJENSMHU: BBIIEISIOT
IIOJIO)KUTEIBHOE M OTPULIATENIBHOE 3HAUYEHHE KOHKPETHOIO XHMMHUYECKOIO BEUIECTBA WIIU
peakuu B cdepe YeIOBEUYECKOW MeATEIbHOCTH WM B OKPYXAIOMIEM MHPE; OMpPelesioT
XapaKTepHble MPU3HAKM COCTaBa MWJIM CBONCTB BaXKHEHIIMX KJIACCOB HEOPraHUYECKUX
COEIMHEHUI; CAMOCTOSITEIIBHO XapaKTePU3YIOT KOHKPETHbIE XUMHUYECKUE AJIEMEHTBI; IPOBOISAT
71a00paTOPHbIE U MPAKTUYECKHE PAaOOThHI; TOTOBAT COOOIIEHMS U MPE3EHTALMM; OCYILIECTBISIOT
MPOEKTHYIO IEITEeIbHOCTD M0 BHIOPAHHOM TeMaTHKe.

Oman enewnell peuu. JIEUCTBUS ydalIMXCs BEpOANM3YIOTCA B YCTHOW WJIM MUCHhMEHHOM
pedd, OHM TMPOrOBApUBAIOTCA U ycBauBaroTcs B 0000meénHON ¢(opme. Tak, ywammecs
O3BYYHMBAIOT, KaKyl0 HHQOPMALMI0 HECET XWMHUYECKash CHMBOJIMKA: XHUMHYECKHE 3HAKH,
XUMHYecKre (opMysibl W ypaBHEHUS XMMHUYECKOW peakuuu, cumBonuka [lepuomumueckoit
CUCTEMBI XUMHUUYECKUX 3yieMeHToB [[. 1. MeHneneena.

Oman eHympenueu peuu. BepOaibHOe OCBOEHHE NEHCTBUS MpPO cedsi, MPOroBapuBaHUE
omepauuii mpo ceds, O0e3 BHemHeW peun. JleWcTBHE peaylupyeTcs, Hampumep, IOCIie
MPOBEAEHHOTO YYHMTEIEM HWHCTPYKTaXka Iepe] MPaKTUYeCcKOW WM JabopatopHoi paboToit
YUEHHK JIOJDKEH MPOTOBOPHUTH €To Mpo cedsl, 0CO3HATh €ro, BHYTPEHHE COTJIACHTHCS C HUM WIIH
BBISICHUTH HETIOHSTHBIE MOMEHTHI; TO K€ MPOUCXOJIUT MpU pedIeKCUU JIUYHBIX AOCTHXKEHUN U
BbIpa0OTKE IUIaHA TMOBBIINIEHUS HMX YpoBHA. OcoOyro0 BaXHOCTh OSTOT 3Tall WrpaeT mpu
BBITNIOJIHEHUH YYEHUYECKOT0 HCCIIEN0BATENBCKOTO ITPOEKTA.

Humepuopusayus Oeticmeus. J|eicTBUE CTaHOBUTCS BHYTPEHHHUM IIPOLIECCOM, aKTOM
MBICIIY, JIEWCTBUEM B yME. YUEHHUK IEpel BBIIOJHEHHMEM XUMHYECKOTO JKCIIEpUMEHTA WIIU
pemieHus pacu€THOM 3agaud 1o (¢GopMylaM W YpaBHEHUSM MBICICHHO MPEJICTaBIISIET
MOCJIEI0BATEIbHOCTh CBOMX JIEHCTBUI MO peanu3anuu BeIpabOTaHHOIO TUIaHa.

2. TeopeTnyeckue MoJIOKeHUsS] Kypca XHMHU OCHOBHOI IIKOJIbI PAaCKPBIBAIOTCA Ha
OCHOBE IIHPOKOr0 HCHOJB30BAHMS B O0y4YeHHM XHMHYECKOr0 JKCIIepHMEHTa
(71a00paTOPHBIX OMBITOB M MPAKTUYECKUX padoT), B TOM YHUCIEC U MPOBOJUMOIO B JOMAITHHUX
YCIIOBUSX, a TAKXKE IEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, KOTOPBII MIOKAa3bIBAET YUUTEIb.

3. PazButue nHPOPMANMOHHO-KOMMYHHKATHBHOI KOMIETEHTHOCTH O0YYAIOLIUXCS:
oOpalieHHe K  pa3JIMYHbIM  HMCTOYHUKAM  XHUMHYecKod  HMH(pOpMaluu, IMOATOTOBKY
MH(OPMALIMOHHOTO MPOAYKTAa U €ro Mpe3eHTAallHsl, YMEHHUE BECTU JUCKYCCUIO, OTCTauBaTh CBOIO
TOYKY 3pEHUS U KOpPPEKTHpPOBaTh IO3MIMIO HAa OCHOBE aHAIM3a apryMEHTOB Y4YaCTHUKOB
JTUCKYCCHH.

4. MeranpeaMeTHbIIl XapakTep co/iep:KaHUsi y4eOHOro MaTepHaJa: peaau3alus
CBsI3€H ¢ MmpeIMeTaMu He TOJIbKO €CTECTBEHHO-HAYYHOI'O IIUKJIA, HO ¥ C UCTOPUEH, JTUTEPaTypoH,
MHUPOBOU XYI0KECTBEHHOU KYJIBbTYPOM.

5. IIpakTHKO-OpMEHTHPOBAHHASL 3HAYMMOCTL 0TOOpa y4eOHOIOo COJAep:KaHHsA: CBA3b
U3y4yaeMoro Marepuaia ¢ JKU3HbIO, (OPMHPOBAHUE DSKOJIOTMYECKOW TIPaMOTHOCTH IIpH
oOpallleHnn ¢ XHMHUYECKUMHU BELIECTBaMH, MaTepuajiaMH M MpoLeccaMH, OTBEYAIOUIIMU
TpeOOBaHUSAM TpPaBUI TEXHUKH Oe30macHOCTH Npu paboTe B XUMHUYECKOM KaOuHeTe
(;1aGopatopuu) U MMOBCETHEBHON KU3HH.

6. JlocTu:KeHHs] TpeIMeTHBIX, MeTaNpeAMETHbIX H JHUYHOCTHBIX pe3y/bTaTOB
MOCPEACTBOM CTPYKTYPHUPOBAHHUS 3a/1aHUI IO COOTBETCTBYIOIIUM PYOpUKaM:

«IIpoBepbTe CBOM 3HAHUSIY,



«IIpumeHuTe CBOU 3HAHUAY,
«Mcnonb3yiiTe TOMOTHUTENBHYIO HH(OPMAIIHIO;
«BsIpasznuTe CBOE MHEHUE.

Oo01mas xapakTepucTuKa Yy4eOHOro npeamera
[Tpennaraemas pabodasi mporpamMmma o XMMHUHU PACKPBIBAET BKIIAJ y4eOHOTO MpeaMeTa B
JNOCTHKEHHE 1eleid OCHOBHOro oOmiero oOpa3oBaHUsi U OIpelessieT  BaKHEHIue
COACPIKATCIIbHBIC JIMHUU IMPECAMCTA:

o «Bewecmeo» — B3aUMOCBA3b COCTAaBa, CTPOCHMSA, CBOMCTB, IIOJYyYEHHUS W
IIPUMEHEHHUS BELIECTB U MaTEPUAJIOB,;

o «Xumuueckasa peakyus» — 3aKOHOMEPHOCTHM IIPOTEKAHUS U  YIPABICHUS
IpoleccaMy MOJIyYeHHs U IPEBPAILEHHs] BELIECTB;

o «Xumuyeckuii s3blK» — OIEPUPOBAHUE CHUCTEMOM BAKHEHUIIUX XMMHUYECKUX

NOHATHUM, BIAaJ€HUE XMMHUYECKOM HOMEHKJIATYpOH M CHUMBOJUKON (XUMHYECKHUMHU
3HaKaMu, (popMysaMu U ypaBHEHUSMH);

o «Xumus u OJHCu3HL» — COOJIONEHHE TPaBUI XHMUYECKOW O€30macHOCTH IIpH
oOpallleHud ¢ BeLIeCTBaMM, MaTepHajJlaMd W XUMHYECKMMM IIpolleccaMu B
IIOBCEIHEBHOM JKU3HU U HA IIPOU3BOJACTBE.

Kypc opueHTHpOBaH Ha OCBOEHHE OOYYAIOIIUMHCS OCHOB HEOPTaHMYECKOW XUMHH H
KpaTKoe 3HaKOMCTBO C HEKOTOPBIMU MOHATHSMU U 00bEKTaMH OpPraHUYeCKONH XUMUH.

B copepxatenbHOll MHUM «Bewecmeo» pacKpbIBAaeTCsl yYEHHE O CTPOEHUM aToMa U
BEIIIECTBA, COCTABE M KJIAaCCU(PUKAIIMU XUMUYECKUX BELIECTB.

B conepxarenbHON JIMHUM «Xumuueckas peakyus» pacKpbIBA€TCA YYEHHE O XMMHYECKUX
nporeccax: KjlacCM(UKalus XHMHYECKHX peakIMid U 3aKOHOMEPHOCTH HUX HPOTEKaHHUS;
KayeCTBEHHAas] M KOJIMYECTBEHHAs] CTOPOHBI XUMUYECKUX MPOLECCOB (PacyEThl 0 XUMUYECKUM
(Gopmynam U ypaBHEHHSIM XHMHUYECKHUX PEAKIIUHL).

B conmepxartenpHOW nHMHUM <« Xumuueckuti A36ik» (HOPMUPYIOTCS YMEHHS YUaIIUXCS
Ha3bIBaTh BeleCTBa MO (OpMyJIaM M COCTaBIATH (OpMYJbl 1O HUX HA3BaHUSAM, 3aMUCHIBATh
YpaBHEHUS peakUuil M XapaKTepu3oBaTh MX, PACKpbIBaTh HH(OPMALHIO, KOTOPYIO HECET
XMMHYECKasl CUMBOJIMKA, B TOM 4YHCJI€ BbIpaXeHHass M B TaOnuyHOU (opme (mepuoanyeckas
CHUCTEMAa XUMHUYECKUX DJIIEMEHTOB J1. . Menneneesa, Tabnuila pacTBOPUMOCTH BELIECTB B
BOJIE); WCIOJb30BaTh CUCTEMY XMUMMYECKMX MOHSATHHM Ui ONUCAaHUS XMMHUYECKMX OOBEKTOB
(271eMEHTOB, BEIIECTB, MATEPHAIIOB U MPOIIECCOB).

B conepxaTtenbHON NMHUM «XuMus U HCU3HL) PACKPBIBAIOTCS JIOTUYECKUE CBA3M MEXKIY
CBOICTBaMM, TIPUMEHEHHEM, IIOJIyYE€HHEM BELIECTB B JAOOPATOPHBIX YCIOBUSAX U Ha
IPOM3BOJICTBE; (pOpMHUpPYETCS KyJIbTypa 0€30MacHOr0 U 3KOJIOTMYECKH IPaMOTHOTO 00paleHus ¢
XUMHUYECKMMH 00bEKTAMHU.

B kypce 3HauuTenbHas poOJIb OTBOJUTCS XUMHYECKOMY 3KCIEPUMEHTY: IPOBEICHUIO
INPAKTUYECKUX pPA0OT U 1a0OpaTOPHBIX ONBITOB, (PUKCAIMM M aHaIM3y HUX pe3yNIbTaTOB,
COOJTIOJICHHUIO HOPM M MTpaBUJI 0€30MacHOi paboThl B XMMUYECKOM KaOuHeTe (JTabopaTopuH).

Peanuzamus mporpamMmbl Kypca B Tpoliecce OOydYeHHUs MO3BOJIAT OOYJarOUUMCs TOHSThH
pOJb M 3HAYEHHE XHMMHUHU CpPEeIU IPYTMX HAyK O INPUPOJAE, T. €. PACKPHITh BKIAJ XUMHUU B
(dbopMupOBaHUE LIEIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

MecTo npeamera B yueOHOM IJIaHe

@enepanbHblii  rocylapcTBEHHBIH  00pa3oBaTeNbHBIA  CTaHAAPT  IpeaycCMaTpUBaeT
M3y4YE€HHE Kypca XMMHUH B OCHOBHOHM IIIKOJE€ KaK COCTaBHOM 4YacTW MpeIMEeTHOW o0iacTu
«EcTecTBEHHO-HayUHBIE TPEIMETHI.

Kypc paccunTan Ha 00s3arenbpHOe H3ydyeHue npeamera B 00béMe 140 yaeOHbIX yacoB 10 2

yaca B HeJieno B 8—9 kiaccax.

[Ipennaraemplii Kypc XOTS M HOCHUT OOIIEKYJIBTYPHBIN XapakTep W HE CTAaBUT 3a/auyy
npo¢eCCHOHATBLHON MOATOTOBKU OOYYAIOUINXCS, TEM HE MEHEE, IMO3BOJIIET UM OIPEICIIUThCS C
BBIOOpPOM Tpouiist 00yUEHUs B CTAPIIICH MIKOJIE.




JInuyHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMeTHbIE Pe3yJIbTaThl 0CBOCHHUSI Kypca XMMHHU
ITo 3aBepuIeHMIO Kypca XMMUU Ha 3Talle OCHOBHOTO 0011ero 00pa3oBaHus BBITYCKHUKH
OCHOBHOM LIKOJIBI JOJDKHBI OBJIA/I€Th CIEAYIOIIUMHU PE3yIbTaTaMHU:

1. /Iu4HOCTHBIE Pe3yJbTAaThI:
1) ocosmanue cBOEW ATHUYECKOW NPHHAUICKHOCTH, 3HAHHE HMCTOPUM XHMHH W BKIJIAJa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOLICHUS K [O3HAHUIO XUMHH; TOTOBHOCTH
U CIIOCOOHOCTH Y4aIlUXCs K CaMOPa3BUTUIO U CaMOOOpPA30BAHUIO HAa OCHOBE W3YYCHHBIX
(akTOB, 3aKOHOB M TEOpUH XMMMHU; OCO3HAHHOIO BbIOOpA MU IOCTPOCHHE WHIUBHUIYaIbHON
00pa30BaTeNbHOMN TPACKTOpUH;
3) ¢opmuposanue 1ENOCTHOW ECTECTBEHHO-HAYYHOW KapTHHBI MHpPa, HEOTHEMIIEMOH YacThIO
KOTOpOM SABJIIETCSA XUMUYECKasi KapTUHA MUDa;
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BHTHS HAyKH U
0OLIECTBEHHON IPAKTUKY, B TOM YHCJIE U XUMHUECKUM;
5) oceoenue coupanbHBIX HOPM, MPAaBUII MOBEACHHS, poyicii U (HOPM COLUATBHOU JKH3HU B
coLMyMe, MPHUPOJIE W YACTHOHM KH3HH HAa OCHOBE HIKOJOTHYECKOW KYJIbTYphl M O€30MaCHOTO
oOpaleHus ¢ BeleCTBaMU U MaTepuaiaMy,
6) @opmuposanue KOMMYHHKATHBHON KOMIICTGHTHOCTH B OOIICHMM CO CBEPCTHHUKAMHU |
B3pOCIABIMM B Ipolecce  0oOpa3oBaTeibHON,  OOIIECTBEHHO  IOJE3HOM,  y4yeOHo-
U CCJIEIOBATEIbCKOM, TBOPUECKOM U IPYTMX BUJOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeTanpeaMeTHbI€ pe3yJbTaThl:
1) onpeoenenue ueneit coOCTBEHHOT0 OOyYEHHs, MOCTaHOBKA U (HOpMyJHMpOBaHUE Ui ceOs
HOBBIX 33]1a4;
2) naanupoeanue TYTEH IOCTIOKCHHS IKEJAEMOro pe3ysibTara OOY4YeHHS XHMHH Kak
TEOPETUYECKOTO, TaK U KCIIEPIMEHTAIIBHOTO XapaKTepa;
3) coomnecenue cBOUX NEHCTBUIl C MJIAHUPYEMBIMHU PE3yIbTaTaAMU, OCYUeCmeieHue KOHTPOIIS
CBOCH EATENHHOCTH B IPOIECCE JOCTIIKEHUS pe3ylbTaTa, onpedeieHue COCOOOB JEHCTBHMA
MIPY BBIMIOJIHEHUH JTA00PATOPHBIX U MPAKTHUECKUX PAOOT B COOTBETCTBHH C MPaBUIAMH TEXHUKU
0€30I1aCHOCTH;
4) ompedenenue VCTOYHUKOB XMMHYECKOW WH(OpPMAIMHU, TOJNyYCHHE W aHANU3 e€, CO3IaHue
WH(POPMAIMOHHOTO MPOAYKTA U €ro MPEe3eHTAINS;
5) ucnonvzosanue OCHOBHBIX WHTEJUICKTYaJbHBIX ONEpAIlHii: aHATN3a ¥ CHHTE3a, CPAaBHEHUS H
cucTeMaTH3auu, 0000IIEHUS M KOHKPETH3AINH, 6bli6/eHie TIPHUINHHO-CIICICTBEHHBIX CBSI3eH H
nocmpoenue JIOTHIECKOr0 PacCy X IeHUS U YMO3aKII0YeHUs (MHYKTUBHOTO, I€TyKTUBHOTO U MO
AHAJIOTHH ) HA MaTepualie eCTECTBEHHO-HAYYHOT'O COJICPKAHNUS;
6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30BHIBATH 3HAKA U CHMBOJIBI, MOJICIIA U CXEMBI IS
peleHns y9eOHBIX U MO3HABATEIIHHBIX 33/1a4;
7) ¢opmuposanue WM pazeumue SKOJIOTUYECKOTO MBIIUICHUS, yYMEHHE IPUMEHSTh €ro B
MO3HABATE/IbHON,  KOMMYHUKAaTHMBHOW,  COIMAJbHON  MpakTUKE U NpodecCHOHaTbHON
OpHUEHTAINH;
8) cenepuposanue et n onpeeNeHNe CPEICTB, HEOOXOUMBIX VIS UX PeaTH3ainu.

3. [lpeamMeTHBIE Pe3yJIbTATHI:
1) ymenue 0003HAUATH XMMHUYECKHE SJICMEHTHI, HA3bIBaTh UX M XapaKTePU30BaTh Ha OCHOBE
MoJI0keHus B nepuoandeckoi cucreme /1. 1. Menneneena;
2) gpopmynuposanue W3yYCHHBIX MOHATUIN: BEIIECTBO, XMMHYCCKHIA 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHWOH, IMPOCTOE M CJIOKHOE BEMIECTBO, XMMHYCCKAS PEAKIUS, BUIBI XHMHUCCKUX
peaKkuui U T. IL.;
3) onpeoenenue 1O (GOpMyNIaM COCTaBa HEOPraHHYECKHX M OPraHMYECKUX BEIICCTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB HIIU CTETICHU UX OKUCIICHHUS,



4) nonumanue nHGOPMAIH, KOTOPYIO HECYT XMMHUYECKUE 3HAKH, GOPMYIIbI U yPABHEHHS;

5) ymenue knaccuguyuposams NpocThie (METAIIIBI, HEMETAILIBI, OJIATOPOJIHBIC I'a3bl) U CIIOMKHBIC
(OmHapHBIC COCMHEHUS, B TOM YHCII€ U OKCHUJIBI, a TAKXKE TUAPOKCHIIBI — KHCIIOTHI, OCHOBAHH,
amM(pOTepHBIC THAPOKCHUIBI — U COJIM) BEIIECTBA;

6) opmyruposanue nepuoOIMUECKOTO 3aKOHA, 0OBsACHEHUe CTPYKTYPhI B HHPOPMAIIMH, KOTOPYIO
HECET MepHOoJMYEcKas cHucTeMa xuMHuueckux anemeHtoB /[l WM. MenaeneeBa, packpwvimue
3HAYCHUS TIEPUOTUUECKOTO 3aKOHA,;

7) ymeHue xapakmepu3oéamb CTPOCHUE BELIECTBA — BUJAbl XUMHUYECKUX CBS3CH W THIIBI
KPUCTANTHIECKUX PEIIETOK;

8) onucanue cTpoeHUsI aTOMOB XUMHUYECKHX 3JIEMEHTOB C TOPsAKOBbIMU HoMepamu 1—20 u 26,
omoobpadiceHue UX C TOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHJIOB XHMHUYECKHX JJIEMCHTOB W COOTBETCTBYIOIIUX UM
THJIPOKCHUIOB;

10) nanucanue CTPYKTYpHBIX (OPMYJ MOJICKYJSPHBIX COCIUHEHUH W (QOPMYJIbHBIX CIMHUIL
MOHHBIX COCIMHEHHI TI0 BAJICHTHOCTH, CTETICHU OKHUCJICHUS WU 3apsily HOHOB;

11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHBI XHMHH. IOCTOSHCTBA COCTaBa BEIICCTB
MOJICKYJISIPHOTO CTPOCHHUSI, COXPAHEHHUSI MacChl BEIIECTB, 3aKOH ABOTaJIpo;

12) ymenue popmynupoeanms OCHOBHBIC MOJIOKECHUSI ATOMHO-MOJICKYJISIPHOTO YUYCHUSI U TCOPHH
ANEKTPOJIUTUYCCKON TUCCOIUAIINN;

13) onpedenenue npu3HAKOB, YCIOBUMN MPOTEKAHUS M MPEKPALICHUS XUMUYCCKUX PEaKIIHi;

14) cocmasnenue MOIEKYISIPHBIX YPaBHEHHH XUMHUYCCKUX PEAKIIU, TTOATBEPKIAFOIINX OOIIHe
XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB M OTPAKAIOIIUX CBS3U
MEXy KJacCaMH COCIIMHCHHIA;

15) cocmasnenue ypaBHeHHI Peakiuii ¢ ydaCTHEM 3JICKTPOJIMTOB TAKXKe B HOHHOM (hopme;

16) onpedenenue Mo XMMHUYECKUM YPaBHEHUSIM MPUHAICKHOCTH PEAKIMH K ONpPeAeIEHHOMY
TUITY WU BULY;

17) cocmaenenue ypaBHEHUN OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMIl C IIOMOIIBIO METO/A
AJIEKTPOHHOTO OanaHca;

18) npumenenue MOHATUI «OKUCICHUE» U «BOCCTAHOBJICHHE JJIS XaPAKTEPHUCTHKA XUMHICCKHX
CBOMCTB BEIIECTB;

19) onpedenenue ¢ MOMOIIBIO KaY€CTBEHHBIX PEAKLUil XJIOPHI-, CyabdaT- 1 KapOOHAT-aHHOHOB
¥ KaTHOHAa aMMOHHUS B paCTBOPE;

20) obwacHenue BIASHUS PA3THYHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA;

21) ymenue xapakmepuzosams NOJI0KEHHUEC METAJUIOB U HEMETAJUIOB B MIEPHOINIECKON CUCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJIJIOB, 00IIKe GU3NUECKUE U XMMUYECKHE CBOWCTBRA;
22) obOwscHenue MHOTOOOpa3usi MPOCTBIX BEHICCTB SBJICHUEM QJUIOTPOIHUH C YKa3aHUEM e¢
NIPUYHH;

23) ycmanosnenue pa3iuuuil TUAPO-, THPO- U DICKTPOMETAIUTYPTHH U WILIIOCMPUPOBAHUE ITUX
pa3In4Mii IpUMepaMu MPOMBIIUIEHHBIX CITIOCOOOB MOy4YEHHs METAIIIOB;

24) ymenue oasams 001IyI0 Xapaktepuctuky snemenToB |, 1, VIIA rpynm, a Taxke Bogopona,
KHCIIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHUS 1 00pa30BaHHBIX MU MPOCTHIX BEIIECTB
U BOKHEHIIUX COCIMHEHUH (CTPOCHWE, HAaXOXKICHHWE B MPHUPOJE, NMOJydeHHe, (PpHu3nuecKue u
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE);

25) ymenue onucvieames KOPPO3HUIO METAIIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenue npou3600ums XUMUYECKUE PACUYETHI C MCIOJIb30BAaHUEM TOHSITHH «MaccoBas OIS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHBIA 00BEM» TO QopMmynam u
YpaBHEHUSM PEaKIuii;

27) onucanue CBONCTB U MPAKTUYIECKOTO 3HAUCHHS U3YICHHBIX OPraHMUYECKHUX BEIIECTB;

28) evinoanenue 0003HAUYCHHBIX B MPOTPAMME SKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHUYECKIX
BEIIECTB 110 COOTBETCTBYIOIIUM IIPH3HAKAM;

29) cobnioodenue npaBui 6€30MacHOM PabOThI B XUMUYECKOM KaOuHeTe (JTabopaTopuH).

9 KJIACC



IToBTOpeHue 1 00001IeHNEe CBeleHUI 0 Kypcy 8 kiacca
bunapusie  coegmHenms. Okcuasl  cojeoOpa3yliide ©  HecoleoOpa3yrolue.
['unpokcunpl: ocHOBaHUS, aM(OTEpHbIE THIPOKCHU]IBI, KHUCIOPOJCOJAEPKAIINE KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIU.

O06o001ieHre cBeleHni 0 XUMHUYECKUX peakiusax. Kinaccudukamus XMMHUYECKUX peakuil
[0 Pa3NUYHBIM TPU3HAKAM: COCTaBYy M YHCIY pPEAarupyloUMX U OOpa3yIOIIMXCsS BEIIECTB,
TerioBoMy 3¢ (exTy, 00paTUMOCTH, U3MEHEHHIO CTEIIEHEH OKHCIIEHUS DJIIEMEHTOB, 00pa3yIOIINX
pearupymrolime BELECTBA, arperaTHOMYy COCTOSIHUIO pEarupyrolux BEUIECTB, MCIOJIb30BaHUIO
KaTajn3aTopa.

IlonsiTHe O CKOpOCTM XUMHYECKOM peakuuu. DaxkTopbl, BIMAKOIIHAE HA CKOPOCTh
XMMUYECKUX PEAKUUW: MPUPOJA pPEArupyrolluX BELIECTB, UX KOHIEHTpALMs, TEeMIleparypa,
IJI01IA/1b CONPUKOCHOBEHMSI, HaMuue Katanusaropa. Karanus.

JdemMoHCcTpauMu
O3HaKOMJIEHHE € KOJUIEKLUSIMU METAJIJIOB U HEMETAJIJIOB.
O3HaKOMJIEHHE C KOJUIEKLUAMU OKCU0B, KUCIIOT U COJEH.
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUU OT MPUPO/Ibl PEArnPYIOIINX BEIIECTB.
3aBUCUMOCTh CKOPOCTHM XHWMHUYECKOW pEaKIUU OT KOHIEHTPALMH pPEearupyronmx
BEILIECTB.

e 3aBUCUMOCTh CKOPOCTM XHMMMUYECKOH peakuuud OT IUIOW@AAU COINPUKOCHOBEHHUS

pearupyromux BeIeCTB (KKUIISIIUN CION).

e 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakuuu OT TEeMIEepaTypbl pearupyrommx

BEILIECTB.

JlabopaTopHble ONBITHI

* B3aumoselicTBie aMMHUaKka U XJI0pOBOAOPO/IaA.

* Peakuus HelTpanu3anuu.

* HaGmronenue ternoBoro 3pdexra peakinu HeHTpaan3auu.

* BzaumonelictBue cepHoil Kucnotsl ¢ okcuaom meau(1l).

* PaznosxeHue nepokcuia BOJOPOa ¢ IOMOIIbIO KaTaia3bl KapTodelis.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIHMM OT MPUPOJbl Pearupyrollux BEIIeCTB Ha
npuMepe B3aUMOJICHCTBUSL PAacCTBOPOB THOCYIh(haTa HATpHUs U XJopuaa Oapus, THOCynab(hara
HATpUs U COJITHOM KUCIIOTHI.

* 3aBHCHUMOCTb CKOPOCTHM XHMMHYECKOM peakiuu OT MPUPOAbl METAUIOB MpPU UX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

* 3aBUCUMOCTb CKOpPOCTH XHMMHYECKOM peakuuu OT NPHUPOAbl KHUCIOT TMpU HX
B3aUMOJICVICTBUH C KEIIE30M.

* 3aBHCUMOCTh CKOPOCTH XMMUYECKOHN peaKkuu OT TEMIIEPaTyphI.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakuu OT KOHIIEHTPAIIH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEAKLIUU OT IUIOIIAN COTPUKOCHOBEHUS
pearupyrounux BemecTs.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluy OT KaTaau3aTopa.

XuMH4YecKHe peakuiu B PacTBOPAX 3JIEKTPOJIUTOB

[TonsitTne 00 SJEKTPOIUTUYECKON AMCCOIUAIMM. OJIEKTPOJMUTHI U HEIJIEKTPOJIUTHI.
MexaHu3Mm JuccolManuid  JIEKTPOJIUTOB C  pPa3jM4HbBIM  XapakTepoM cBs3u. (CremneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U C1a0bIe JIEKTPOIUTHL.

OCHOBHBIE TIOJIOKECHHSI TEOPUU DJICKTPOIUTUUYECKON muccorumanuu. Krnaccubukanus
MOHOB U MX CBOMCTBA. KHCIOTHI, OCHOBaHHS M COJHM Kak 3JEKTponuThl. X Kmaccudukamus u
JUCCOLIAAIIHS.

O0mme XWMHYECKHE CBOMCTBA  KHUCJIOT: W3MEHEHHE OKpPACKHM  HWHIUKATOPOB,
B3aUMOJICCTBHE C METaNIaMHM, OKCHJAAMH M THUJIPOKCHUIAMU METANIOB U  COJSIMHU.
MouexynspHble 1 HOHHBIC (TTOJTHBIC U COKPAIEHHBIE) YPAaBHEHUSI PeaKIIui. XUMHUUECKHI CMBICIT
COKpAIlICHHBIX YPAaBHCHUM. YCIIOBUs NPOTCKAHMS PEAKLUN MEXAY JJIEKTPOJIUTAMU 10 KOHIA.
Psi1 akTHBHOCTH METAILIOB.



OOmMe XUMHYECKHE CBOMCTBA IIEIOYEH: B3aMMOICHCTBHE C KHCJIOTaMH, OKCHIAMHU
HeMeTauioB, coisMu. OOmme XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUIA:
B3aMMOJICICTBHE C KUCIOTaMH, pPa3yioKeHNE IPU HarPEBaHUU.

OOmue XWMHUYECKHE CBOWCTBA CpPEIHUX COJIEH: B3aMMOJCUCTBHE C KHCIOTAMH,
HiesI04aMu, COJISIMU U MeTajlaMu. B3anMoelicTBUe KUCIBIX COJIEH €O MIeI0YaMH.

I'maponns kak OOMEHHOE B3aMMOJCHCTBHE coJiel ¢ BOJOW. ['MAponu3 coiau CHIBHOTO
OCHOBaHUS M claboi KHUCIOTHL. [Haponu3 comu cnaboro OCHOBAHHUS W CUJIBHOW KHUCIIOTHI
Bopopoansiii mokaszarens (PH).

CgoiicTBa KHUCIIOT, OCHOBAHHMM, OKCHUJIOB M COJIE B CBETE€ TCOPUM DJICKTPOJIUTHYECKOMN
JUCCOLIMAIIMY U TPEACTABICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITHSIX.

JdemoHCcTpauMu

e licnbiTanue BemeCTB U UX PACTBOPOB HA 3JEKTPOIPOBOAHOCTb.

e 3aBUCUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHOM KHCIIOTBHI OT KOHIIEHTPAIUH.

e JIBMKEHHE OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM IIOJIE.

e OrmpezaeneHue xapakTepa Cpepl B pacTBOpax CoJeH.

JlaGopaTopHble ONBITHI

* Jluccounanus cinalbIX 3JIEKTPOJIUTOB Ha IPUMEPE YKCYCHOW KHCIIOTHI.

* I3meHeHne OKpacKu UHAUKATOPOB B KHCIIOTHOM Cpejie.

* Peakuus HeMTpanu3auy pacTBopa meEIoUn pa3TuyHbIMU KUCIOTAMH.

* [Tonyuenue ruapoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ pa3nuYHBIMU KUCIOTAMHU.

* B3aumoelicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

* BzaumMoelicTBrE KUCIOT C METaJlIaMHU.

» KayecTBeHHas peakius Ha KapOOHAT-MOH.

* [Tony4yenue cTyHS KPEMHUEBOU KHCIOTHI.

» KayecTBeHHas peakius Ha XJIOPU/I- WK CYJIb(aT-UOHBI.

* I3MeHeHre OKpacKy MHAUKATOPOB B IIEJIOYHOMN Cpefie.

* B3auMoIeliCTBHE IET0YEH C YTIEKUCIBIM Ia30M.

» KauecTBeHHas peakiiis Ha KATHOH aMMOHHUSI.

* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.

* BzaumoneilicTBrue kapOOHATOB ¢ KUCIOTAMHU.

* [Tonyuenue runpoxcuaa xenesa(lll).

* BzaumoneticTBue xene3a ¢ pactBopoM cyibbata meau(ll).

IIpakTuyeckue paéoTsl

1. Pemienure sKCiepUMEHTATBHBIX 33/1a4 10 TeMe « DJIEKTPOTUTHYECKAs JUCCOITUAIUS.
HeMmeTasibl M MX coeTUHEHUSI

CrpoeHue aTroMOB HEMETAUIOB M HUX IOJIOKEHUE B NEPUOJUYECKON cucrteme. Psp
ANIEKTpoOoTpHLaTeIbHOCTH. Kpucramnnmueckue pemérkd HEeMEeTallsIoB — IPOCTHIX BEIIECTB.
Ouznyeckue cBolicTBa  HemeTauioB. OOmue  XMMHYECKHME CBOWMCTBA  HEMETAJIOB:
OKUCITUTEIbHBIE U BOCCTAHOBUTEIBHEIE.

lasorensl, cTpoeHne WX aTroMOB U MoJieKyd. Pu3nueckue MU XMMHYECKUE CBOWCTBA
TaJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB TaJIOTEHOB B 3aBHCHMOCTH OT MX TOJIOKEHUS
B Iepuoanuecko cucreMe. HaxoxJIeHue TalloreHOB B TMPUPOAE U HUX MOJy4YEHUE.
buonoruueckoe 3HaueHre U IPUMEHEHHUE TaJOTE€HOB.

l'asioreHOBOJIOPOJIBI M COOTBETCTBYIOIIME UM KHUCIOTBI: IJIaBUKOBAas, COJISHAs,
OpomoBOJOpOIHas, MOAO0BOAOpoAHas. ['amorenuapl. KauecTBeHHBIE peaklMyM Ha TaJOreHU-
noHbl. [IpuMeHeHne coeAMHEHNH TalOT€HOB.

Obmas xapaxtepuctuka s1nemMeHToB VIA-rpynnel. Cepa B mpupoge u €€ MoiydeHHe.
AmnotponHele MoaudUKaMK cepbl W WX CBOHCTBA. XHMHUYECKHE CBOMCTBa cephl U €€
MpUMEHEHHE.

CepoBoJ0pOI: CTpOEHHE MOJIEKYIbI, GU3MUECKHE U XUMUYECKHE CBOMCTBA, MONYUYCHUE U
3Hauenne. CepoBogopoanas kuciaota. Cynsduapl 1 ux 3HaueHue. JlromuHOPOpPHI.

Oxcun cepoi(IV), cepuuctas kucnora, cynbdurel. KauecTBenHas peakius Ha Cylb(uT-
HOH.



Oxkcun cepri( V), cepras kuciora, cyabdarsl. Kpucramnoruaparsr.

CepHast KHCIIOTa KaK CHJIBHBIM 37eKTponuT. CBoiicTBa pa30aBIeHHON CEPHOM KUCIIOTHI
KaKk THUIIWYHOM KHUCIIOTBI: B3aUMOJEHCTBHE C MeETallaMH, OCHOBHBIMH M aM(pOTEPHBIMU
OKCHJIaMH, OCHOBaHHUSAMHU M aM(pOTEPHBIMH THIPOKCHAAMH, coiisiMu. KauecTBeHHas! peakius Ha
cynbdaT-HoH.

OOmiast xapakTepuUCTHKa 3JEMEHTOB VA-Tpymmbl. A30T, CTPOGHHE €ro aroma
U MoJsieKyibl. Pu3nyeckue U XUMUYECKUe CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €T
Ouosioruueckas poib.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3NYECKHE CBOWCTBA. AMMHUAauHas BOJA, HAIAThIPHBIN
CIHPT, THApPAT amMMHaka. JIOHOPHO-aKIENTOPHBIA MEXaHU3M OOpa30BaHMs CBS3UM B KaTHOHE
amMMoHus. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coilm aMMOHUSL M UX IPUMEHEHHE.
KauecTBeHHast peakiiis Ha KAaTUOH aMMOHMUSL.

Oxcuzpl a3ora: HeconeoOpasyrolye M KUCIOTHbIe. A30THCTass KUCIOTa U HUTPUTHI.
A30THas KuCI0Ta, €€ IoJlyueHue u cBorictsa. HurpaTsi.

®docdop, crpoenne atoma u amorponus. Dochunasl. Pochun. Oxcun dochopa(V) u
docdopnas (oprodocdopnas) kuciora. Docharsr.

OOmiast xapakTepucTUKa 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS AaTOMOB,
IIPOCTBIX BEIIECTB U COEJAMHEHUN B 3aBUCHUMOCTHU OT IOJIO)KEHUSI 3JIEMEHTOB B MEPUOIUUECKON
cucreMe. Yriepoa. AJIOTpoIiHble MOoIUUKALUK: anMa3, rpagut. AMopQHbII yriaepoa: caxa,
AKTUBUPOBAHHBIA Yroib. AncopOuus. XuMu4eckue cBoicTBa yriepoja. Kokcoxummueckoe
IPOM3BOJICTBO U ero npoaykius. KapOumabl.

Oxkcun yrinepona(Il): ctpoenue mosekyisl, moiaydenue u cporictBa. Oxcup yriepoaa(IV):
CTPOEHHUE MOJIEKYJbI, MOJIyueHHEe U CBOMCTBA. YrojibHas kuciaora. ColaM yrojibHOW KHUCIOTHI:
KapOOHATHI U TUAPOKapOOHATHI. TexXHUYecKas M MUIIEeBast COJA.

Oprannyeckast XUMHs. YTJIEBOAOPO/IBI.

Mertan, 3TaH M OponaH Kak IpeJesbHble (HACBILIEHHbIE) YIJIEBOJOPOJbl. OJTUIEH U
alleTWIeH Kak HeIpeae/ibHble (HEHAChILEHHbIE) YIriIeBoa0poabl. CTpyKTypHblE (HOpMYJIbI
BeuiecTs. ['opeHue yriaeBoaopoaoB. Peakiuu qeruiprupoBaHus NpeesibHbIX yIIIeBOJOPOIOB.

CriupThel. DTWIOBBIH CIUPT, €ro MOJIy4YeHUE, MPUMEHEHHe U (pru3nosornyeckoe JeicTaue.
TpéxaTOMHBIN cIUPT MMLEPUH. YKCYCHAasi KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

KpemHuii: crpoenne atomMa M HaxoxaeHue B npupone. Cunmumunasl U cuiad. CoiicTBa
kpemHus. Oxcua kpeMuus(IV). Kpemuueast kuciora u € coiu.

ITpousBosacTBO cTekiaa M LeMeHTa. [IpoayKnust CHIMKaTHOM MPOMBIIUIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, papdop, pasuc. Ontuyeckoe BOJIOKHO.

Hemerannsl B mpupospe. dpakiyoHHas NEperoHKa S>KUAKOTO BO3AyXa Kak CIoco0
MOJIy4YeHUsl KHciIopojaa, azota u aproHa. [lomydyenue @ochopa, KpeMHus, XJjopa, HoOJa.
DIEKTPOIN3 PACTBOPOB.

[lonyueHne cepHOW KHUCIOTHI: CBIPHE, XMMM3M, TEXHOJOTHMYECKas CXEMa, METOJ]
KHUIAIIETO CJ0s, IPUHIMIIBI TeJI000MeHa, MPOTUBOTOKA U IUpKyIsauu. Oneym. IIpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKask CXEeMa.

JleMoOHCTpan Ul
Kosneknus HeMeTanios.
Mojenu KpucTasIn4ecKiX peméToK HEMETaNIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP W MPUHIIUIIBI €r0 PaOOTHI.
["openue HeMeTaI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPeBECHOTO YTIIs.
OO6pa31bl TaJOreHOB — MPOCTHIX BELIECTB.
B3aumoneiicTBue rajgoreHoB ¢ MeTaJlJIaMH.
BriTecHenue xyiopa OpoMoM WIIM HOJIa U3 PACTBOPOB UX COJIEH.
Kounexuust mpupoHbIX COeAMHEHUH X0pa.
B3aumonelicTBue ceprl ¢ MeTalsIaMHy.
["'openue cepsl B KUCIOPOIE.
Komnexuust cynbGUAHBIX py1I.
KavecTBeHHast peakiyst Ha CyJib()UI-HOH.



OO0eciBeunBaHKNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM Ta30M.
B3anMonencTere KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OOyriuBaHue OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KHCIOTOM.
Huarpamma «CocTaB BO3ayxa».

Buneodparmentst u cnaiiapl «IITuusu 6azapsy.

[Tony4enue, cobupanue u pacro3HaBaHUE aMMHAKA.

Paznoxxenue Ouxpomara aMMOHUS.

B3auMopeiicTBuE KOHLEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEBIO.
['openue u€pHoro nopoxa.

Pa3noxeHune HUTpaTa Kajaus ¥ TOPEHUE B HEM JPEBECHOrO YroJibKa.
OO6pa3sibl TpUpoOAHBIX coeauHenuid pocdopa.

['openue dhocdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tomyuenue 6enoro ¢ochopa 1 UCTIBITAHUE €O CBOMCTB.
Komneknust «O0pa3ibl MPpUPOIHBIX COSAMHEHUN YTIIePOIay.

Iloptper H. JI. 3enunckoro. Ilornomienne pacTBOPEHHBIX BELIECTB WM Ta30B

AKTUBUPOBAHHBIM YIJIEM.

Y CcTpoicTBO MPOTHUBOTA3a.

Mopenu MoJeKyJl MeTaHa, 3TaHa, STHIICHA U alleTUJICHA.

BzaumopeiicTBue sTuieHa ¢ OpoMHONM BOAOH U pacTBOPOM IepMaHTaHaTa Kajusl.
OO01re XMMUYECKHe CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOU KHUCIIOTHI.
KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CITUPTHI.

Komnexmust «O0pa3ipl IPUPOIHBIX COSTUHEHUA KPEMHUS».

Komneknus crekna, KepaMHUKH, HEMEHTA U U3JIEIUM U3 HUX.

Komnexnus npoaykuuy CUJIMKaTHOW MPOMBIIITIEHHOCTH.

BuneodparmenTsl u cnaiiasl «II[por3BOACTBO CTEKIIA U IIEMEHTAY.
Komnexnnsa «IpupoaHeie coeqMHEHNST HEMETAJUIOBY.

Buneogparments! u cnaiiibl «@pakiioHHas IeperoHKa )XUIKOTO BO3yXay.

BI/II[CO(i)pal"MeHTBI U Claiapl «HonyquI/Ie BOOOpPOda, KHUCIOpOAAa W TaJIOICHOB

ANIEKTPOJIUTUYECKUM CIIOCOOOM.

Mopnenu annapaToB Jyisi IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopenb KUIsImero cios.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodpparmenTts! u cnaiasl «IIpor3BoACTBO CEPHOI KUCIOTHI».

Buneodparments! u cnaiinbl « Ipou3BoaCTBO aMMHUaKay.

Komnexkuus «CpIpb€ 1115 OTy4EHUS] CEPHOUM KUCIIOTBD».
JlabopaTopHbIe ONBITHI

* Pacno3naBaHue rajgoreHuI-HOHOB.

» KadecTBeHHBIE peakiuy Ha CyIb(aT-HOHBI.

» KadecTBeHHas peakiysi Ha KAaTHOH aMMOHHMSL.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK JIEKTPOJIUTA.

» KauecTBenHnsble peakiuu Ha Gocdar-uoH.

* [TonyueHue u CBOMCTBA YrOJIbHON KUCIOTHI.

» KauecTBeHHas peakius Ha KapOOHAT-HNOH.

* [IponnyckaHnue yriaekucioro ra3a yepe3 pacTBop CHIMKATAa HATPHUSL.

IIpakTuyeckue padoTnl

2. VI3ydeHue CBOMCTB COJISTHON KHUCTOTHI.

3. I3yueHune CBOMCTB CEpHOM KUCIIOTHI.

4. IlonyyeHne aMMuaKa U U3y4€HUE €T0 CBOMCTB.

5. Ilomyuenue yrinekucnoro raza. KauecrBeHHast peakius Ha KapOOHaT-HOHBI.

MeTasiibl 1 UX COCANHCHUA



[lonoxenne MeTaIJIOB B MEPUOAMYECKOM CHUCTEME XHMHUYecKuX 3yeMmeHtoB /JI. U.
MenneneeBa, CTpOCHHME aTOMOB W KPUCTAUIOB METAJUIOB. MeTtaminueckass CBsI3b U
MeTaJUIMuecKasi KpHUCTAJIM4ecKas pemeérka. du3nyeckue CBOMCTBA METAJUIOB: JJIEKTPO- H
TETUIONPOBOAHOCTD, OTPAKAIOIAS CTIOCOOHOCTb, IUNIACTHYHOCT. YEpHBIE 1 IBETHBIEC METAILIIBI.

Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUHN psAll HanpsbKkeHW. B3aumonenicTeue
METAJIJIOB ¢ HEMETAJlJIaMH, OKCUJIaMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.

OO6mass xapaktepucTuka 3yeMeHTOB |A-rpynmbel. OKcHIbI M THUAPOKCUIBI IIEIIOYHBIX
METAJIJIOB, UX IOJIyY€HUE, CBOMCTBA, IpUMEHEeHue. BaykHelye coiu 1EeJ0YHbIX METAJUIOB, UX
3HAUYEHUE B IPUPOJIE U KU3HU YEIOBEKA.

O6mass  xapakrepuctuka  31eMeHToB  |lA-rpynmbl.  Oxcuabl ¥ THIPOKCHIIBI
HIEJIOYHO3EMEBHBIX METAUIOB, UX IOJY4YEHUE, CBOMCTBA M INpUMEHEHHE. BaxHelume conu
IEJIOYHO3EMENIbHBIX METAJJIOB, MX 3HAYCHHE B MPHPOJE M KU3HU uernoBeka. KapOoHatel u
TUAPOKAPOOHATHI KATbIIHS.

Bpemennas u moctosiHHast KECTKOCTh BOJbl. CIIOCOOBI YCTpaHEHUsI BPEMEHHOH KECTKOCTH.
CrniocoObl ycTpaHeHHS TOCTOSIHHON KECTKOCTH.

CoeviHCHUS ATIOMHUHES B TIpHponae. XHMHYECKHE CBOWCTBa amoMuHHS. OCOOCHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(OTEpHBIX coequHeHU. BaxHeilume coan anroMuHus
(xopun, cyabdar).

OcoOenHocTu cTpoeHus aroma xenesa. JKenezo B mpupoje. Baxueilmue pyasl skenesa.
[Tosyuenue uyryna u cranu. Oxcuabl u rugpokcusl sxenesa(ll) u (II). Conu xenesa(1l) u (11I).
OO6Hapy>xeHre KaTHOHOB elle3a B pacTBope. 3HaUeHHE COSTUHEHMI JKenesa.

Koppo3ust razoBasi (XUMHUYECKasi) U DJICKTPOXHUMHUYECKAsl. 3aliTa METAUIOB OT KOPPO3HHU.
Meramiet B npupozge. [lonarue o weramnypruun. UYépHas u  LBETHas METaJLTyprusi.
[Tupomeranmyprusi,  T'MIPOMETAUIyprusi,  AJEKTpoMeTauryprus. JlomMeHHbI  mporecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

JleMoOHCTpaL U
B3aumMopeiicTBue HaTpHs, JIUTHUS U KaJbIU C BOJOK.
['openue HaTpusi, MarHus U ’keje3a B KUCIOPO/Ie.
Bcnpiiika TepMUTHOM CMECH.
BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
BzanmogeiicTBre amfOMUHUS ¢ KUCIOTaMU, IIEI0YaMHi U BOJIOM.
B3anMopeicTBue xene3a u MeIu C XJI0pOM.
BzaumopeiicTBue Mean ¢ KOHUEHTPUPOBAHHOW CEPHOM KHCIOTOW M a30THOM KHUCIIOTOH
(pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).
Okpacka MIaMeHu COeIMHEHUSIMU 1IETOYHbIX METAIIJIIOB.
OKpacka MIaMeHu COeIMHEHUSIMU 111eJI0YHO3EMEIbHBIX METAJIOB.
l"amenue n3BecTu BOOOIM.
[Tonmy4yenue KECTKOM BOJBI B3aMMOJICUCTBUEM YIVIEKHACIIOTO T'a3a ¢ U3BECTKOBOM BOJIOM.
VYcerpanenue BpeMeHHOM )KECTKOCTH KUTITYEHUEM U TOOABICHHEM COJIBI.
YcrpaHneHue mOCTOSHHON KECTKOCTH JO0OABICHUEM COJIBI.
WNoHUTHI 1 IPUHIUTT UX AEUCTBHS (BUACO(PparMeHT).
Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.
BuneodparmenTs! u cnaiapl «OKCUI aTIOMUHUS U €70 MOAU(PUKAITUN.
[Tomryuenue ampoTepHOro THAPOKCUIA ATIOMUHUS U UCCIIEI0BAHNE €T0 CBOWCTB.
Konnekuus «XuMuyeckne UCTOYHUKUA TOKA.
Pe3ynbrarhl JIMTENBHOTO SKCIEPUMEHTA MO MU3YUYEHUIO KOPPO3HM CTAJIbHBIX U3JEIUI B
3aBUCHUMOCTH OT YCJIOBHI MPOLIECCOB.
Boccranosnenune meau u3 okcuaa meau(1l) Bogopoaom.
BuneodparmenTsl u cnaiisl «[I[por3BoACTBO UyTyHA U CTATH.
Buneopparmentst u cnaiiasl «3aenus U3 yyryHa v CTanm.
BuneodparmenTs u cnaiiapl «[Ipou3BOACTBO ATFOMIHHUS.
JlabopaTopHbIe ONBITHI



* BzaumonericTBre xenesa ¢ pactBopoM cynbdara meau(1l).

* [TonmyueHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

* [Tonryuenne ruapokcuaos xeneza(ll) u (111).

» KauecTBeHHbIE peaklluy Ha KaTHOHBI JKEle3a.
IIpakTnyeckmne padoThl

6. JKE€cTkoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

7. Penienue skcriepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTamibly.

XuMHUS U OKPYKAKOIIasi cpeaa

Crpoenue 3emiu: sIpo, MaHTHs, 3eMHas Kopa, jutocdepa, ruapocdepa, armocdepa.
Xumuueckuid coctaB 3emiu. ['opubie mopoasl. Munepaibl. Pynbl. OcagoyHbie rOpHbIE MOPOIBI.
[Tone3nsie UCKOMMaeMBIE.

HIcTOYHUKH XMMHUYECKOTO 3arpsi3HEHUS OKpyKarolei cpenpl. ['modaabHble SKOIOrHUeCcKUe
npoOJeMbl  YeJoBEYEeCTBA: HApYIICHHE OHOT€OXMMHUYECKUX KPYrOBOPOTOB XHMHYECKHX
3JIEMEHTOB, MOTEIJICHUE KIMMaTa, KUCJIOTHbIE NOKIU U ap. O30HOBBIE bIpbl. MeXTyHaApOaHOE
COTPYJIHUYECTBO B OO0JACTU OXpPAaHbl OKpYXKAlOIIEW cpeAbl OT XUMHYECKOIO 3arpsi3HEHUs.
«3enénas XuMus».

JleMoOHCTpaL U
Buneodparments! u cnaiiapl «CtpoeHue 3eMiid U €€ XUMUYECKUI COCTaBy.

Konnekuus MUHEpPaIoOB U TOPHBIX MOPOJ.

Komneknusa «Pyapl MeTamioB.

Buneodparmentst u crnaiiapl «l 1006ampHbIE 9KOJIOTHUECKUE TPOOIIEMBI Y€TI0BEYECTBAY.

BuneodparMeHThI 1 Cllaiiibl O CTENEHH SKOJIOTUIECKON YHCTOTHI TOBapa.
JlabopaTropHblie ONBITHI

* 3yuenue rpanura.

* MI3yueHne MapKUpOBOK pa3IMYHbIX BUOB POMBIIIEHHBIX U MPOJI0BOJIbCTBEHHBIX
TOBapOB.

O000menne 3HAaHUH 10 XHMHH KypPCca OCHOBHOM IIKOJIBI.
IoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY
CrpoeHue aroma B COOTBETCTBHH C MOJIOKEHUEM XUMUUYECKOTO 3JIEMEHTA B IEPUOIUYECKON
cucrteMe. CTpOeHHE BEIIECTBA: XUMHUYECKasl CBA3b M KPUCTALUIMYECKAs PEII€TKa. 3aBUCUMOCTh
CBOICTB 00pa30BaHHBIX dJIEMEHTAMH MPOCTHIX BEUIECTB (METAIJIOB, HEMETAIJIOB, OJIATOPOTHBIX
ra3oB) OT TMOJIOKEHHUS DJIEMEHTOB B MEPUOJAMYECKOM CcUCTeMe. THUIONOTHs HEOPTaHHMYECKUX
BEILECTB, pa3/eleHue UX Ha Kiacchl U rpynnsl. [IpeacraBureny.

[Ipy3Haku ¥ yClIoBUS MPOTEKAHUSI XUMUYECKUX Peakli. THUIIOJOTHS XUMUYECKUX pEeaKui
o pa3InYHBIM MPU3HAKaAM. Peakmun HOHHOT'O oOMeHa. OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUH.

XUMHYECKHE CBOWMCTBA MPOCTBIX BEHIECTB. XapaKTepHbIE XUMHUYECKHE CBOMCTBA
COJICOOPA3yIOMINX OKCHJIOB, THAPOKCHIOB (OCHOBAaHWW, KHCIOPOJCOACPKAIIUX KHUCIOT H
aM(OTEPHBIX THJIPOKCHUJIOB), COJIEH.



9 KJIACC

(2 g B HEaenmto, Bcero 70, U3 HUX 4 4 — pe3epBHOE BpeMs)

I;,I;rlfg Tema ypoka OcHoBHoOe coep:kaHne XapakTepuCTHKA OCHOBHBIX BU/0B AesITeLHOCTH y4aluXes

u/n YPOKa (Ha ypoBHe y4yeOHBIX JeiicTBHii)

IloBTOpenne u 00001IeHHEe cBeleHHI N0 Kypcy 8 kiaacca. Xumudeckue peakuuu (5 9)

1 Knaccuduxkarus Bunapusie coenuuenus. Okcuibl coneoOpasywolue u | Xapakmepu3oeamv  OKCHIbL,  THUAPOKCUIBI  (OCHOBaHWSA,
HEOPTaHHYECKUX HecoJIeo0pasyromIue. I'anpoxkcumpr: OCHOBaHUS, | aM(DOTepHBbIE THAPOKCHIBI, KHCIOPOJCOAEpPKAIINE KHUCIOTHI) U
BEIIECTB U UX ampoTepHble  THUAPOKCUABI,  KHCIOPOJICOJEpKaIlie | COMM IO IUIaHy: COCTaB, CIMOCOOBI 00pa3oBaHUS HAa3BaHWH,
HOMEHKJIaTypa kucioTel. CpenHue, KHCIble, OCHOBHBIC, KOMIUICKCHBIC | XapaKTepPHbIC CBOWCTBA U MOJTyUYCHHE.

COJTH. Knaccugpuyuposams ~ oxcuapl, THAPOKCHIB  (OCHOBaHUS,
JdemoncTpanuu. O3HakOMJIEHHE C  KOJJIEKIUSAMH | aM(QOTEpHbIE TUAPOKCHUIBI, KHCIOPOICOASPKAIINE KHCIOTHI) H
METAJIJIOB ¥ HeMeTa1oB. O3HAKOMJICHHUE ¢ KOJUICKIMSIMH | COJIM TI0 PA3JIMYHBIM MPU3HAKAM.
OKCHJIOB, KUCJIOT U COJICH Ymems MIOJITBEPKIATh XapaKTePUCTUKY OTJICTBHBIX
MpeIcTaBUTeNei KJIACCOB HEOPTaHUYECKUX BEIIIECTB
YpaBHEHUSIMHU COOTBETCTBYIOIINX PEaKIINH.
Packpvisamb  TEHETHYECKYIO  CBA3b  MEXIY  KjaccaMu
HEOPraHWYECKUX COSIMHEHUH
2—3 Knaccuduxarms O06o0menne CBeEeHWH O XUMHYECKHX peakiusaxX. | O0vsacHams TIOHATUS «XUMHYECKas PEakIusy, «pPeakiuu
XUMHUYECKUX PEaKIuit Knaccudukanuss XMMUYECKUX PEaKIUi 10 Pa3IUYHBIM | COCIUHEHUS», «PEAKIUH Pa3JIOKEHUS», «pPeakiud oOMeHay,
0 pa3INYHbIM OCHOBaHHUSM: 10 COCTaBYy W YHCIY PEarupymrollux U | «peakiuu 3aMEIICHHUS, «peaxiuu HEUTpaIu3aum,
OCHOBaHUSIM 00pa3yomuxcs BEIIECTB, MO TEIIOBOMY A((EKTy, MO | «IK30TEPMHUECKUE PEaKIUN», «IHIOTEPMHUYECKHE PEaKIIHm»,
arperaTHOMy COCTOSIHUIO PEarnpyroIluX BeIIecTB, IO | «00paTUMbIe peaxiumy, «HEOOpaTHMBIE peaxium,
0o0paTUMOCTH, 10 W3MCHEHHIO CTCICHEH OKHCIICHUS | «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUN», «TOMOTCHHBIE
3JIEMEHTOB, TI0 UCIOJIF30BAaHHUIO KaTallN3aTopa. peakium»,  «TeTepOreHHbIE  PeaKIuW»,  «KaTATUTHIECKHE
JlaGopaTopHble onbIThI. 1. B3aumoselicTBie aMMuaKka | peakiun», «HEKaTaJTUTHYECKUE PEaKIUu», «TeIuioBor 3(QexT
U xjopoBojopona. 2. Peakius HeHTpamuzanuu. 3. | XUMHUYCCKOUN peaKIumy».
Ha6monenne TETIOBOTO a¢dekra peakuuu | Knaccugpuyuposams XUMHYECKHE PEAKIMH [0 Pa3IHUYHbIM
HeWTpanuzanuu. 4. B3aumonelcTBre CEpHON KHUCIOTHI C | OCHOBAHUSAM.
okcunom meau(ll). 5. Paznoxenune nmepokcuma Bogmopoaa | Onpedensms  OKACHUTENIb W BOCCTAHOBUTENH,  TIPOIECCHI
C TIOMOIIIBIO KaTayas3bl KapToQes OKHUCJICHHS U BOCCTAHOBJICHUSI.
Habnooams w onucvieams peakuum MEXIY BEIIECTBAMU C
MTOMOIIBIO PYCCKOTO (POJTHOTO) S3BIKA M SA3bIKA XUMHHU
4—5 [onsiTe o0 ckopocTH [TonsiTe 0 CKOPOCTH XMMHYECKOW peakiuu. Daktopbl, | O6bsicHamMb, UTO TAKOE KCKOPOCTh XMMHUYECKOM PEAKIIMM.

XUMHUYECKON peakiivu.

BJIMSIIOIIME HA CKOPOCTh XMMHYECKUX PEAKIMI: TPUpoJia

Apeymenmuposeams BEIOOP eTUHAI] M3MepeHus V.




Karamus

pearupyonmx BEIIECTB, ux
TeMIlepaTypa, IUIOMIAlb CONPUKOCHOBEHUS,
katanu3aropa. Karamus.

JdemoHcTpanmuu. 3aBHCHMOCTh CKOPOCTH XHUMHYECKOH
peakuMu  OT TPHUPOABI  PEArHpPYIOIINX  BEIIECTB.
3aBUCHMOCTh CKOPOCTH XMMHUYECKOM peakluu OT KOH-
[EHTPAllM  PEarupyromnuX BEHmIeCTB. 3aBUCHMOCTb
CKOPOCTH  XHMHYECKOM  peakinud  OT  IUIOMAAH
COTIPUKOCHOBCHUS PEarupyloNIvX BEIICCTB («KUTISIIHNA
CJIOH»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU PEaKIUU OT
TEMIIEPATYPhl PEarupyromIiX BEIIeCTB.

JlabopaTopHble ONBITBI. 6. 3aBUCHMOCTH CKOPOCTH
XUMUYECKOM peakuuu OT NPUPOABI PEarupyromux
BEIIECTB HAa TMpHMEpPE B3aWMOJACWCTBHAA PaCTBOPOB
THOCYynb(aTa HATpUs W XJjopuma Oapus, THOCyIb(haTa
HaTpUsA U COJISIHOM KHUCIOTHI. 7. 3aBHCHUMOCTh CKOPOCTH
XUMHYECKON peakmud OT MPHUPOILI METAJUIOB IPH X
B3aUMOJICUCTBUU C COJISIHOM KHUCIOTOU. 8. 3aBUCUMOCTD
CKOPOCTH XUMHYECKOHN PeaKIUu OT MPUPOABI KUCIOT MPH
B3aUMOJICUCTBUHM KX C Kejle3oM. 9. 3aBHCHUMOCTH
CKOPOCTH XMMHYECKOW peakiuu oT TemrepaTypsl. 10.
3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakmuu OT
KOHIICHTPAIIUHU pearupyromux Bemects. 11. 3aBucuMocThb

KOHIICHTpAITHs,
HaJInyue

CKOPOCTH  XHMHYECKOW  peakuud OT  IUIOLAaAu
CONIPUKOCHOBEHMSI  pearupyromux  BemiecTts.  12.
3aBUCHMOCTh CKOPOCTH XWMHYECKOW pEakiuu OT

HAJINYHs KaTaanu3aTropa

Yemanaenusamsy — TIPUMMHHO-CIEACTBEHHBIE  CBSI3H  BIIMSIHUS
pa3IMYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA.
Habnooams w onucvieams peakuum MEXIY BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U A3BIKA XUMUN
IIpo6ooums OMBITHI, TTOATBEPKIAIONINE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOH PeaKiMu OT Pa3IndHbIX (PaKTOPOB

XumMnueckue peakuum B pactpopax (10 v)
ONeKTpoNIUTHIECKAs [lonstne 00  DNEKTPOJIMTHUYECKOW  AWCCOLMALMH. | Xapakmepuzosams MOHATHUSA «QIEKTPOJINTUIECKAS
JUCCOITHATTHS ONEeKTPONHUTEHI u HE3JIEKTPOJIUTHIL. MexaHu3M | AMCCOLUALUAY», «UIEKTPOIUTHL), «HEITEKTPOIUTH».

JUCCOIUAIINIA 3JIEKTPOIMTOB C Pa3IHYHBIM XapaKTepOM
cBs3u. CTeneHp AIEKTPOIUTHYECKON  JUCCOIUAIINH.
CusbHbIE U ¢j1a0bIe SJIEKTPOJIUTHI.

JdemoHcTpanuu. VcnelTaHue BEIIECTB U UX PACTBOPOB
Ha 3JIEKTPOITPOBOIHOCTD

JlabopaTopHblii ombIT. 13. Jlucconmanus claObIX
3JICKTPOJIMTOB HA IPUMEPE YKCYCHOM KUCIIOTHI

Yemanasnuseamo MNPUYIUHHO-CIICACTBCHHBIC CBsA3U
HpPIpO,I[Oﬁ QJICKTPOJIUTA U CTCIICHBIO €0 AUCCOHALINH.
Yemanasnusame NPUYINHHO-CIICACTBEHHBIC CBA3KU MCXKIY THUIIOM
XAMHAYECKOM CBS3U B OJICKTPOJIUTE W MEXAaHHU3MOM €ro
JAucCCoranmmn

MEXAY




7 OcHoBHble 1T0NI0XKEHNUST | OCHOBHBIC IIOJOXKEHHUSI TEOPUH DIEKTPOIUTUYECKON | Xapaxmepu3zo6amvb MOHITUS «CTETIEHb AUCCOLUALNNY, «CHUIIbHBIC
Teopun nucconnanyu. Knaccudukanusi HOHOB M HUX CBOWCTBA. | DIIEKTPOIUTHIY, «claalOble 3JEKTPOIUTHI», «KaTHOHBD), «QHHOHBDY,
3NEKTPOIUTHUECKOMN Kucnotel, ocHOBaHMSI W COJM Kak OSJEKTPOJIMTHL. | KUCIOTBI», «OCHOBaHUs», «conw». Cocmasnsims ypaBHEHUS
muccormaruy (TO/) Hx xmaccupukamnus ¥ TACCOIHALIHS. AIEKTPOTUTHICCKOM TUCCOIMAIIMH KUCIIOT, OCHOBAHUH M COJICH.

JeMoHcTpauMu. 3aBUCHUMOCTb  JIEKTPONPOBOAHOCTH | Manmocmpuposams TPUMEPAMU OCHOBHBIE IIOJIOXKEHUS TEOPHH

YKCYCHOM KHMCIOTBI OT KOHIEHTpaluu. JIBHXKEHHE | SNEKTPOIUTHUECKOH TUCCOLUAIIIH.

OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM II0JIE Pasnuuams KOMIOHEHTHI OKA3aTENIBCTB (TE€3UCOB, ApIYMEHTOB U
(hopMBI JOKa3aTEIHCTBA)

8—9 | Xumnueckue cBoiictBa | OOImME XHMHUYECKHME CBOMCTBAa KHUCIOT: HW3MEHEHUue | Xapakmepuszosams o0OIHME XUMHUYECKHE CBOWMCTBA KHUCIOT C
KHCJIOT KaK OKpPacK{ HHAMKATOPOB, B3aHMMOJEHCTBHE C METAJUIAMHM, | MO3ULMM TEOPUHU JIEKTPOIUTUIECKON AUCCOLUALINY.
3JIEKTPOJIUTOB OKCHIaM{H M TUAPOKCHAAMH MeTauioB U coisiMu. | Cocmaensims MOJEKYISAPHbIE, MOJHBIE U COKPAIIEHHBIC HOHHBIC

MosnekynspHble U HOHHBIE (TIOJIHBIE M COKpAIIEHHbIE) | ypaBHEHUS peakLui ¢ y4acTHEM KHCIIOT.
ypaBHEHUS peakiuil. XMMUYECKUH CMBICT COKPAIEHHBIX | Apeymenmupoéams BO3MOXKHOCTh TPOTEKAHUS pPEaKIUid ¢
ypaBHEHUH. YcCIOBUSL NPOTEKAHHsI peakUUid MEXAy | yyacTUEM KHUCIOT Ha OCHOBe IpaBuwia bepromne u psga
3JIEKTPOJIUTAMHU JI0 KOHIIA. Ps71 aKkTUBHOCTH METaJIJIOB. AaKTHBHOCTH METAJLJIOB.
JlabopaTopHble onbIThl. 14. V3MeHeHue okpacku | /I[pogooums OMBITHI, MOATBEPKIAIOIINEC XUMHUSCKUE CBOHCTBA
WHANKATOPOB B KHCIOTHOW cpeme. 15. Peakuwms | kucnot, ¢ coOMIOACHIEM NPaBU TEXHUKH O€30TTaCHOCTH.
HeHTpanu3anmMu  pacTBopa  IIENOYM  pasiauuHbIMH | Habriooams U onucvléams Peakuu ¢ y4acTUEM KHUCIIOT
kucnotamu. 16. [Tomyuenne ruapokcuaa meau(ll) u ero | ¢ momMomiblo pycckoro (poaHOTO) SI3bIKA U SA3bIKa XUMHU
B3aUMOJICUCTBUE C pa3IWYHBIMM  KHciIoTamu. 17.
BzanmoneiictBue CHIbHBIX KHUCITOT ¢ okcumoM memu(ll).
18—20. B3zaumopeiicTBUE KHCIOT € METaUIAMH.
21. KayecTBeHHas peakuus Ha KapOOHAT-HOH.
22. llonmyyenne  cTymHS ~ KPEMHHEBOH  KHCIIOTHI.
23. KadecTBeHHas peakuus Ha XJOPHUI- WIH CyJbdar-
HOHBI
10 Xumuueckue cBoiicTBa | OOmue XUMUYECKHE CBOICTBa menoueit: | Cocmagnams MONEKYISpPHBIE, MOTHBIE U COKpAIIEHHbIE NOHHBIC
OCHOBaHUI KaKk B3aMMOJECHCTBUE C KHCIOTaMH, OKCHJAMHM HEMETAJUIOB, | yPaBHEHUs PeaKkIMil C yyacTHEM OCHOBAHUH.
3NEKTPOJINTOB comsimu. OOIMEe XMMHAYECKHE CBOWMCTBA HEPACTBOPUMBIX | Apeymenmuposams BO3MOXKHOCTh TPOTEKAaHUS PEAKIHd C
OCHOBAHMI: B3aMMOJIEHCTBHE C KHUCIOTaMH, pa3ioKeHHE | yYaCTHEeM OCHOBAaHHIl Ha OCHOBe mpaBmiia beprose.
IIpY HarpeBaHUU. IIposooums OMBITHL, MOITBEPXKIAIOIIME XUMHUYECKHE CBOMCTBa
JlaGopaTopHble onbIThl. 24. lI3MeHeHHEe OKpacKd | OCHOBaHMH, C COOJIOAEHNEM MPABUII TEXHUKH O€30M1aCHOCTH.
WHAWKATOPOB B IIENIOUHON cpene. 25. B3aumoneiictBue | Habrrooams W onucviéams PEakUl C yYaCTHEM KHCIOT C
menodYeid ¢ yriaekuciasiM Ta3oMm. 26. KauecTBeHHas | OMOIIBIO PYCCKOTO (POJHOTO) S3bIKA U SI3bIKa XUMHUH
peakuus Ha KaTHOH aMMoHus. 27—28. Ilomyuenue
ruapoxcua menu(ll) u ero paznoxxenue
11 Xumudeckue cBoiictBa | OOIIMEe XUMUUECKUE CBOWCTBA CPEIHUX COJICH: Xapaxmepuzoeamv 00IIMEe XUMHUYECKHE CBOMCTBA COJIeH C




COJIeH KaK
BIEKTPOIUTOB

B3aMIMOJICMCTBHE C KUCIOTaMH, IEIOYaMH, COISIMHA U
MeTaJulaMu. B3anmMoaeicTere Kuciplx coieu co
IeJI0YaMHu.

JladopaTopHble  ombiThl. 29.  BsaumoneiicTBue
kapOoHatoB ¢ kmcioramu. 30. Ilomyuenwe rumpokrcuma
xeneza(lll). 31. B3aumopeiicTBue xene3a ¢ pacTBOpPOM
cynbsdara meau(1l)

TO3UITUN TEOPUH IIIEKTPOJIUTUUECKON JUCCOITUAIINH.
Cocmagnams MOJEKYJSAPHBIC, MOMHBIC U COKPAIIEHHBIE HOHHBIC
YpaBHEHUS PEAKIUN C y4aCTHEM COJICH.
Apeymenmuposams ~ BO3MOXHOCTH  TPOTEKAHUS
C y4acTUeM COJIel Ha OCHOBE IpaBuia beprome.
1Ipo6ooums ONBITHI, TOATBEPKIAIOIINEC XUMHUSCKUE CBOHCTBA
COJIEH, ¢ COOTIOCHUEM TIPABIIT TEXHUKH O€30TIaCHOCTH.

peakiuit

Habniooams w  onucvigams peakuud C y4acTHEM COJIeH
C IIOMOMIBIO PYCCKOTO (POAHOTO) SI3bIKA M S3bIKA XUMHHU
12 [onsTHe o ruaponU3e I'mpponus xak oOMeHHOe B3auMoOJeHcTBHE colel ¢ | Vemanaenueéams 3aBUCHUMOCTb MEXKIY COCTaBOM COJNU U
coei BOAOH. ['MApPONN3 CONM CHUIIBHOTO OCHOBAaHHS M ClIa0Oi | XapakTepoM e€ THApOIN3a.
KACIOTHL. ['uaponn3 comnu c1aboro OCHOBaHUS M CUIIBHOM | AHanu3upogams cpely pacTBOPa COJIH C IIOMOIIBI0 HHINKATOPOB.
KucIoThl. Bomopoanslii mokasatens (PH). IIpocno3upoeéams THUIl THAPOIM3a COJIM HAa OCHOBE aHamHM3a eé
JdemoncTpamnu. OmnpeneneHue xapakrepa cpeabl B | GOpMYJIBI
pacTBopax coyen
13 Ipaxmuueckass paboma | CBOWCTBa KUCIOT, OCHOBaHUM, OKCHJIOB M COJICH B cBeTe | Ymem»  oOpamarbcst ¢ JabOpaTOpHBIM  00OpYIOBaHHUEM
1. Pemenune TCOpHUUn SHCKTpOHI/ITI/I‘IeCKOP’I Aucconran | 1 HarpeBaTrciIbHbIMHA npn6opaMI/1 B COOTBCTCTBUHU C IIpaBUJIaMU
9KCHEPUMEHTAIBHBIX U IIPEICTaBICHUN 00 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIX | TEXHUKH O€30MaCHOCTH.
3ajga4 1o TEMe | peakuusIx Habnrooams cBONCTBA NIEKTPOIUTOB.
«OneKTpoIuTHYecKas Habniooams 1 onucviéams peakluy ¢ y4acTUEM 3JIEKTPOIHUTOB C
TUCCOLAALISY MOMOIIBI0 E€CTECTBEHHOI'O (PYCCKOTO WM POAHOrO) S3blKa H
SA3bIKA XUMHH.
Dopmyrupogamb  BBIBOJIBI 110  pe3ysibTaraM MPOBEIEHHOTO
IKCIIEpPUMEHTA
14 O060011eHNe U cucTeMaTH3alMs 3HaHUK 110 TeMe «XMMUYECKHE PeaklMy B pacTBOpax 3JIEKTPOIUTOBY
15 Konmponwvnas paboma 1 no reme « XMMUYECKUE PEAKIIMU B PACTBOPAX HIICKTPOJIUTOBY
HemeTanjbl M ux coeanHenus (25 4)
16 O6mias xapakrepuctika | CTpoeHHE aTOMOB HEMETAaJUIOB M MX TMoJoxeHue B | O0bsacHAMb, UYTO TAKOEC HEMETAIIBL.

HEMCTAJIJIOB

MEPUOANYECKON crcTeMe. P 3ekTpooTpuIaTeIbHOCTH.
Kpucramiuueckne pemérkn HEMETalIoB — MPOCTHIX
BemecTB. Pusnyeckue cBoiicTBa HemerauoB. OOmme
XUMHYCCKHE CBONCTBA HEMETAJIOB: OKHCIWTCIIHLHBIC H
BOCCTAaHOBUTEIIBHBIE.

Jdemoncrpanuu. Komwrekuus HeMmeramwioB. Mogenu
KpUCTALNIMYCCKUX peIlIéTOK HCMCTAJUZIOB: AaTOMHBLIC U
MoJieKyJisipHble. O30HaTOp M NPUHLUUIBL €r0 paboThI.

Xapaxmepuzoeamb XUMHUYECKUE 3JEMEHTHI — HEMETallbl U
cTpoeHHe, (U3MYECKHE M XWMHUYECKHE CBONCTBA MPOCTHIX
BEIICCTB — HEMETAJLIOB.

Ob0vscHAMbs  3aBUCHUMOCTH  OKHCJIMTEIHLHO-BOCCTAHOBUTEIIBHBIX
CBOWCTB (WJIN nPedCcKa3vléams CBOMCTBA) SIIEMEHTOB-HEMETAIIIOB
OT HX IIOJIOKEHUS B IEPHOAMYCCKOM CHCTEME XHMHUYECKHX
anemenToB JI. 1. Menneneena.
Ycmanasnueamb  MPUYMHHO-CIIEICTBEHHBIC

CBA3U MCXKAY




TopeHne MPOCTBIX BEIIECTB — HEMETALIOB:
¢dhocdopa, qpeBecHOTO yris

Ccepbl,

CTPOCHUEM aTromMa, XHUMHYECKON CBA3b10, THIIOM
KpI/ICTaJlJII/I‘{CCKOfl peIHéTKI/I HEMETalllla M €ro COCAMHCHUM H

¢u3nUecKUMH  CBOMCTBaMH JAaHHOTO HEMeTayla MU ero
COCAHEHUI.
Jloxaszvieamb ~ OTHOCUTENBHOCTh  MOHATUH  «METALD» U
«HEeMEeTaJ
17 O6mias xapakrepuctika | ['ajgoreHsl, cTpoeHHe X aTOMOB U MoOJieKyl. Pusnueckue | Xapakxmepuzogams CTpOeHHE, (GU3UUECKHE M XUMHYECKHE
anemeHToB VIIA- W XMMHAYECKHE CBOWCTBA TaJOT€HOB. 3aKOHOMEPHOCTH | CBOICTBA, MOMydeHHE W MPUMEHEHHUE TATOT€HOB B TUIaHE OOIIEro,
IpyMIBl — TraJor€HOB W3MEHEHHUSI CBOWCTB TaJOrCHOB B 3aBUCHMOCTH OT UX | 0COOGHHOTO U €IUHUYHOTO.
MOJIOKEHUSI B Tmepuoandeckod cucreme. Haxoxnenuwe | Yemanasnusams  NpUYMHHO-CIAENCTBEHHBIE — CBSI3U  MEXKAY
rajioreHoB B IPUPOJAE U HUX ModydyeHue. buonorunyeckoe | ctpoeHueM aTtoma, XUMUYECKOH CBSI3BIO, THUIIOM
3HAUYECHHUE U IPUMEHEHUE rajJOre€HOB. KPUCTAIUTMYECKOW PEMETKH y TaJOTeHOB W (U3NYECKUMH U
JemoncTpammu. OOpa3ipl TajJOreHOB — MPOCTHIX | XUMUYECKHUMH CBOMCTBAMHU 3THX BEILISCTB
BEILECTB. B3auMmonelcTBHE TalIOT€HOB C METaJlJIaMu.
BriTecHenne xiopom OpoMa WM MOAA W3 PacTBOPOB MX
coJiel
18 Coenunenus raioreHoB | ['aoreHoBoIOpOaBl M COOTBETCTBYIOIIME MM KHUCIOTHL: | Xapaxmepuzoeams C WCIOIB30BAaHHEM PYCCKOIO (POAHOTO)
[JIABUKOBAs, COJIIHAS, OpoMOBOAOPOAHAS, | SI3bIKA WM SI3bIKA XUMHH COCTaB, (pu3mueckne W XUMHUYECKHE
noaoBoJopoaHas. I'anorenuarl. KauecTBeHHbIE peaklUK | CBOICTBA, MOJIYyYEHUE U IPUMEHEHHUE COCTUHEHHUI FaJIOr€HOB.
Ha  rajoreHuA-uoHel.  [lpuMeHeHume  coenuHeHU | Hazvligams COCNMHEHUs TaJOTCHOB MO (OPMYINE M COCMAGISAMb
rajoreHoB. (hOpMYITBI TIO UX HA3BAHHIO.
JdemoncTrpanusi. Komnekuuss OpuUpOIHBIX COENUHEHUM | Ycemauaenueamv  NPUUMHHO-CIENCTBEHHBIE  CBSI3M  MEXIY
XJjopa. XUMHUYECKOM CBA3BI0O M TUIOM KPUCTAIMYECKON PEILETKH B
JladopaTopHbIii onbIT. 32. Pacno3HaBaHue rajoreHu/I- COCIIMHEHUSIX TaJIOTCHOB W (U3WYECKUMH M XUMHYCCKUMHU
HOHOB CBOMCTBAMHM STUX BEILECTB.
Ilposooums,  nabmOOamv W OnuUCLIBAMb  XUMHUYECKUN
SKCMEPUMEHT M0  PAcCMNO3HaBaHMIO  TaJOTEHHUJ-MOHOB  C
cOOJF0IeHreM TIPaBWII TEXHUKH 0€30TTaCHOCTH.
Buinonname pacy€rel Mo XuMudeckuM GopMyiiaM U ypaBHEHHSIM
peaKiuii, MPOTEKAIOIIUX C YHACTUEM COCJIMHEHUHN TaJIOTEHOB
19 IIpaxmuueckas paboma | CoJsiHasi KHCIOTa KaK CHJIBHBIA 2JIEKTpONUT. TUNUdHbIe | Yumems oOpamartbess € 1a00OpaTOpHBIM — 000pYJOBaHHEM |

2. N3yuyeHue cBOMCTB
COJIIHOM KHCJIOTBI

PCaKkun KHUCJIOT, XapaKTCPHBIC IJIsd COJITHOM KHCJIOTHI:
BSaHMOHeﬁCTBHe Cc METalJIaMu, OCHOBHBIMH n
aM(i)OTepHBIMI/I OKCHUIIaMH, OCHOBAaHUSIMH nu
aM(I)OTepHI)IMI/I TUAPOKCHUaMHU, COJISIMU. KauecTBennas
pCaKknuAa Ha XJIOPUA-UOH

HarpeBaTeIbHBIMH NPUOOpaMH B COOTBETCTBHM C IpaBHIIAMH
TEXHUKH 0€301acHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOANINX C HAMH
SIBJICHUM.

Habnooames u onucviéams peakuuy ¢ y4acTHEM 3JEKTPOIHUTOB C
MTOMOIIBIO PYCCKOTO (POMHOTO) S3BIKA M A3bIKA XMMHUH.




Dopmynruposamb
JKCIIEpUMEHTA

BbIBOABI MO pe3yjibTaTaM HpOBCI[éHHOFO

20

OO11as xapaKTepuCTHKa
anemeHToB VIA-rpynms
—xanpkoreHoB. Cepa

O6mias xapakTepuctuka 31eMeHToB VIA-rpynmel. Cepa B
pupoze 1 e€ MolydeHue. AJUIOTPOITHBIE MOIU(UKAIIH
cepbl U UX cBoMcTBa. XUMHUUYECKUE CBONCTBA CEphl U €€
MIpUMEHEHUE.

Jdemoncrpanuu. B3anmonelicTBue cepbl ¢ METAIIAMMU.
I'openue cepsl B kucaopoae

Jaeamp 0Oy XapaKTEPUCTHKY aTOMaM, NMPOCTHIM BELIECTBAM
U COCIMHEHHSM XaJIbKOTCHOB B 3aBHCUMOCTH OT WX IOJIOKCHHS B
MEPUOIUYECKON CUCTEME.

Xapaxkmepuzoeams CTPOCHUE, AUIOTPONHIO, (QHU3UYECKHE U
XUMHYECKUE CBOWCTBA, MOJTyUYCHNUE U TIPUMEHEHHE CEpBbI.
Yemanasnusams  NPUYAHHO-CICICTBCHHBIC  CBS3M  MEXKIY
CTPOCHUEM aToma, XUMHAYIECKOMH CBSI3BI0, THUTIOM
KPUCTAUIMYECKOH pEemETKH cephl W e€ (QU3MYeCKUMU H
XUMHUYECKHMHU CBONCTBaAMHU.

Bvinoansme pacuéTel Mo XUMUYECKUM GopMyiaM U ypaBHEHHUSIM
pEaKIHii, MPOTEKAIOIIUX C YIaCTHEM CEPBI.

Ilposooums,  Habm0Oams M ONUCHIGAMb  XUMHUYCCKHIM
SKCHIEPUMEHT TI0 TOPCHHUIO CEepbl Ha BO3JyXe W B KUCIIOPOJE C
COOJTIOICHHEM NPABHJI TEXHUKH 0€30MaCHOCTH
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CepoBomopon u
CynbhuIBI

CepoBOZIOPO/: CTPOCHUE MOJICKYJbl, (U3UYSCKHUE U
XMMUYECKHE CBOMCTBA, TMOJNydYeHHE M  3HAYCHHE.
CepoBogopoanas kuciota. Cynbhuabpl U HX 3HAUYCHHE.
JIromuHODOpBI.

Hdemoncrpanun.  Komnmeknust — cynbQUAHBIX DY/
KagecTBennas peakuust Ha CynbGUA-HOH

Xapaxkmepuzoéams ¢ WCHOIB30BAHUEM PYCCKOTO (POJHOTO)
S3bIKa W SI3bIKA XHMHW COCTaB, (U3WYECKHE W XUMHYECKHE
CBOHMCTBA, IMOJYy4YEHUE M MPUMEHEHHE COCAUHEHUH cepbl B
CTETEeHU OKUCIICHUS —2.

Hasvieames coenvHeHus cepsl B CTENEHW OKHUCIEHUS —2 TIO
bopmyne u cocmasnsims GOPMYIIBI 10 MX HA3BAHUIO.
Cocmaenams MONEKYJISIPHBIE W WOHHBIC ypPaBHEHHS PEaKIUH,
XapaKTepU3yrolue XUMHUYECKUE CBOMCTBA COEJMHEHHU Cepbl B
CTEIEHU OKUCJICHUS —2.

Onucvieams TIPOIECCH OKUCIICHUS-BOCCTAHOBIICHUS, ONpeoeisime
OKHUCJIUTENIb U BOCCTAHOBUTENIb WM COCMABAAMb DIEKTPOHHBINA
0aJlaHC B peaKIUsIX C Y4aCTHEM CEPhI B CTEIICHN OKHCIICHHS —2.
Yemanasnueams  NPUYUHHO-CIACACTBEHHBIE  CBSI3U  MEXAY
XUMHUYECKOM CBA3BI0 M THUIOM KPUCTAIMYECKOM PpEIIETKH B
COCTMHEHUSIX CePhl U (PU3UIECKUMHU U XUMHUIECKIMH CBOMCTBAMH
ATUX COCAUHEHUI
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Kucnopoausie
COCTMHECHHUS CEePBI

Oxcun  cepoi(IV), cepuucras xkucnora, CyJIbQHTHL

KauecTBeHHast peakiys Ha CyIb(UT-UOH.

3anucvieame  QOpMyNBI  OKCHUIOB  CEpbl, HA3bl6amMb WX,
ONUCbIBAMb CBOMCTBA HA OCHOBE 3HAHUIM O KUCJIOTHBIX OKCHIAX.




Oxcun  cepsi(VI), cepHas  Kucinorta, Cynb(haThl
Kpucramnorunparel. KauecTBeHHas peakius Ha cyibhart-
HOH.

JdemoncTpamuun. O0ecriBeUnBaHNE OKPAIICHHBIX TKaHEH
Y I[BETOB CEPHUCTHIM Ta30M.

B3aumojeiicTBie KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI
C Menplo. OOyrnuBaHNe OpPraHWUYECKUX BEIIECTB
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTOM.

JlabopaTopHbiii onbIT. 34. KauecTBeHHBIE peakIMM Ha
CyIb(haT-uOHBI

Xapaxmepuzosams ¢ WCIOIB30BAaHUEM PYCCKOTO (POTHOTO)
A3bIKa W SI3bIKA XMMHM COCTaB, (U3MUECKHUE M XUMHUECKHUE
CBOICTBA CEPHOM KUCIIOTHI KaK 3JIEKTPOJIMTA.

Cocmasnams MONEKYJSIpHBIE W HWOHHBIC ypaBHEHHS peaKIni,
XapaKTEepU3yHOLINX XUMUYECKUE CBOMCTBA CEPHOM KUCIOTHI.
Pacnosnasams cynbhaT-noHsI.

Xapaxmepuzosams ¢ WCIOIB30BAaHUEM PYCCKOTO (POTHOTO)
sI3bIKa W sI3bIKa XMMHWHU CBOMCTBa KOHLIEHTPUPOBAHHOW CEpHOM
KHUCJIOTBI KaK OKUCJIUTEIIS.

Cocmagnams  ypaBHEHHMS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii METOIOM 3JIEKTPOHHOTO OaaHca.

Buvinoaname pacuérel mo XuMudeckuM (HopMysiaM U ypaBHEHUSIM
peaKkuuid, MPOTEKAIOIIUX C YHACTUEM CEPHON KUCIIOTBHI.
Habniooams v onuceleams XAMUIECKHANA SKCIIEPUMEHT

23 Ipaxmuueckasn paboma | CepHasi KHCIOTa KaK CWIBHBIA JJEKTPONHT. TunwuHble | Ymems oOpamarscsi ¢ J1a00paTOpHBIM OOOpYIOBaHHEM U
3. 3y4eHue cBOMCTB peakuyd KHUCIOT, XapakTepHble Uis pa30aBICHHOHN | HAarpeBaTeNbHBIMU TPUOOPAMH B COOTBETCTBHHM C TpaBHIAMH
CepHON KUCIIOTHI CEpHOM KHUCIOTBI: B3auUMOJEICTBHE C MeTallaMH, | TEXHUKH O€30IIacHOCTH.
OCHOBHBIMH U aM()OTEPHBIMH OKCHIAMH, OCHOBAaHWSAME U | Habniooams CBOWCTBA 3JIEKTPOIUTOB M IPOUCXOAAIINX C HUMH
aM(pOTEePHBIMU THUIPOKCUAAMHU, COsIMH. KauecTBeHHas | SBICHUIA.
peakiust Ha Cynb(haT-HoH Habniooams 1 onucvbiéams peakluy ¢ y4acTUEM 3JIEKTPOIUTOB C
MIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKa M
SI3bIKa XUMHH.
@Dopmyruposampb  BBIBOABI 10  pe3yiabTaTaM HPOBEAEHHOTO
IKCIIEPUMEHTA
24 OO6mas xapakrepuctuka | OOmas XapakTepUCTHKA 3JIEMEHTOB VA-Tpynmbl. A30T, | Jasams 0OIIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTBHIM BEIIECTBAM

XUMHYECKUX 3JIE€MEHTOB
VA-rpynmsl. A3ot

CTpOEHHE aToMa M MOJeKysbl a3ora. dusuyeckue Hu
XMMHYECKHE CBOMCTBa M TpHUMEHEHHe a30Ta. A30T B
MPUPOAE U ero OnoJornyeckas poib.
JdemoncTpanmu. [lmarpamma  «Cocrtas
Buneodparments! u cnaiiap «IITinusn 6a3apeny

BO3ayXay.

W COEIMHEHUSIM 3JeMeHTOB VA-Tpynmbl B 3aBUCHMOCTH OT HX
MIOJIOXKEHUS B IEPUOJUUECKON CHCTEME.

Xapaxmepuzosams ¢ HCHOJB30BAHHEM PYCCKOro (POIHOTIO)
A3bIKA M SI3bIKa XMMHUHU CTpPOCHHE, (U3NYECKHE M XHMHUYECKHUE
CBOIICTBA, IOJy4YeHNE U TIPUMEHEHHE a30Ta.

Hasvieams coenuHenust asota mo (opMylne W cOCMAgIsamb
(hopMyIIBI 110 UX HA3BAHMIO.

Ycemanasnusams  NpUUMHHO-CIEICTBEHHBIE  CBA3M  MEXIY
CTPOEHHEM aTOMa W MOJEKYJbl, BHJOM XHMHYECKOW CBS3H,
TUIIOM KPHCTAJUIMYECKOH pEeIIETKH a30Ta U ero (U3HYECKUMH H
XUMHUYECKUMU CBONCTBaMH.

Buinonname pacd€rel mo XxumMudeckuM GopMysiaM U ypaBHEHHSIM




peakiuii, MPOTEKAIIUX C y4aCTHEM a30Ta

25 Avmvmak. Conn AMMUaK, cTpoeHHe MOIEKYNbl U (pu3mueckne CBOWCTBaA. | Xapakmepuzoéams ¢ WCIOIB30BAaHUEM PYCCKOTO (POTHOTO)
aMMOHUS AMMuavHas BOJa, HAATBHIPHBIN CIIMPT, THAPAT aMMHaKa. | A3bIKa U S3bIKa XUMHU COCTaB, CTPOSHUE MOJEKYIIbI, PH3NIecKne
JIOHOpHO-aKIENITOPHBIA MEXaHW3M 00pa30BaHMS CBS3H B | U XMMUYCCKUE CBONCTBA, MOJyUYSCHUE U IPUMEHECHUE aMMHUaKa.
KaTHOHE aMMOHHs. BoccraHoBuTenvHble CBOWCTBa | Hazvigams cOMM aMMOHHMS 10 (GOpMylnaM H  COCMAGIAMb
aMMHaKa. (hOpMyYITBI TIO X HA3BAHUSIM.
Comn avmvoHmst um wux mnpuMeHeHme. KadectBenHas | 3anuceigams MONEKYNSpPHbIE W HOHHBIE YpPaBHEHUS pEaKIHM,
peakius Ha KaTHOH aMMOHHSL. XapaKTepU3YIOIMX XHMUYECKHE CBOWCTBA aMMHMaKa M COJieH
JdemoHcTpanum. [Tonyuenue, cobOupanue U | aMMOHHUS.
pacno3HaBaHne aMmmuaka. Pasmoxxkenne guxpomata | Cocmagnams  ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBHTEIHHBIX
aAMMOHUSL. peaknuuii ¢ y4acTHeM aMMHaka C [IOMOIIbI0  METOAa
JladopaTopHbiii onbIT. 36. KauecTBeHHass peakius Ha | 3JCKTPOHHOIO OajiaHca.
KaTHOH aMMOHHS Ycmanasnueams TPUIMHHO-CIEICTBEHHBIE CBSI3M MEXKIy BUAOM
XUMHUYECKOM CBSI3M, TUIOM KPUCTAUIMYECKOW PEIIETKH B
aMMHUaKe U COJIIX aMMOHHS W (PU3MYSCKUMHU H XUMHYCCKUMHU
CBOMCTBAaMHM 3TUX BEILECTB.
IIpogooump, Habarooams U onucevléamsv — XUMHUUYECKUHN
AKCTIEPUMEHT 110 PACIO3HABAHUIO HOHOB aMMOHHUS C COOJIIO/ICHUE
MPaBUII TEXHUKN 0€30MTaCHOCTH.
Buinonname pacy€rel Mo XuMudeckuM GopMyiiaM U ypaBHEHHSIM
peakiui, MPOTEKAIONUX C YYaCTHEM aMMHaKa
26 Ipaxmuuecxas paboma | Ilonmyuenue, coOupaHue U paclo3HaBaHue ammuaka. | [lonyuamos, cobupams ¥ pacnosnasams ammuak. Qbpawamvcs ¢
4. [lomyuenue ammuaka | M3yueHwme pacTBOPUMOCTH aMMHaka B BOJ€ U | JIAOOpaTOPHBIM OOOPYIOBaHHEM W HarpeBaTeIbHBIMU TPHOOpaAMU
Y U3y4YeHHEe ero CBOMCTB | XapaKTepUCTHKAa OCHOBHBIX CBOWCTB THpaTa aMMHAaKa. | B COOTBETCTBUU C IMPABUIIAMU TEXHUKH 0€30MTaCHOCTH.
KauecTBeHHast peakiys Ha KATHOH aMMOHUS Habnwooamvy wu  onucvigamv XUMHYECKHH OKCHEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) S3BIKA U SI3bIKA XHMHH.
@opmynuposames  BBIBOABI 1O pe3yiabTaTaM IIPOBEIEHHOTO
IKCTIEpPUMEHTA.
Compyonuuames B TIpolLieCCe YYE€OHOI'O B3aUMOJICHCTBHS IIPH
pabore B rpymmax
27—28 | KucnopoHbie Oxkcunapl a30Ta: HECOJICOOPA3YIOIIE W KUCIIOTHBIE. Xapaxmepuzoéamsb ¢ WCHOIB30BAHUEM PYCCKOTO (POJTHOTO)

COCOMHCHHA a30Ta

A3oTuCTasi KHCIIOTa W HHUTPUTHL. A30THas KHCIOTa, €€
MOJTy4eHHUEe U cBoiicTBa. HUuTpaTh!.

JdemoHcTpanuu. B3aumoneicTBre KOHLIEHTPUPOBAHHOMN
a30THOM KHCIOTHI ¢ Meaplo. ['opeHue y€pHoro mopoxa.

A3bIKA W SI3bIKA XMMHM COCTaB, (U3MUECKHUE M XHUMHUYECKHE
CBOICTBa, NOIYUYEHNE U IPUMEHEHHE OKCUIOB a30Ta.
Cocmasnams MONEKYJSIpHBIE W HWOHHBIE ypPaBHEHHS peaklui,
XapaKTepHU3YIONMX XUMHYECKHE CBOMCTBA OKCHIOB a30Ta.




Pa3noxeHne HUTpara Kanuss W TOPEHUE JPEBECHOTO
YTOJIbKA B HEM.

JlabopaTopHblii ombIT. 37. XHMHYECKHE CBOMCTBa
A30THOM KUCIJIOTHI KaK JIEKTPOJIUTA

Yemanasenuseams NpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXIY BHIIOM
XUMUYECKOM CBSI3U, THUIOM KPUCTAJUIMYECKOM pEmIETKH B
OKCHJIaX a30Ta ¥ X (PU3NICCKUMU U XUMUYCCKUMU CBOWCTBAMHU.
Xapaxmepuzosams ¢ HCIOIB30BAaHUEM PYCCKOTO (POTHOTO)
S3bIKa W SI3IKA XHMHW COCTaB, (U3WYECKHE W XUMHYECKHE
CBOICTBA a30THOM KUCJIOTHI KaK JIEKTPOJIUTA U €€ MPUMEHEHHE.
3anucvigames MONEKYISApHBIE W HWOHHBIE YPAaBHEHUS DPEaKIHi,
XapaKTepU3yUINe XUMAYECKHE CBOMCTBA a30THOM KUCIIOTHI KaK
JIEKTPOJIUTA.

Ilposooums,  Habm0Oame W OnUCHIGAMb — XUMHUYCCKHIM
SKCIIEPUMEHT, XapaKTEPU3YIOLIUN CBOMCTBA A30THOM KHUCIOTHI
KaK  JJIeKTPOJIUTa, C  COONIIOJCHHEM TpaBWI  TEXHHUKH
0e30macHOCTH.

Xapaxmepuzoéams a30THYIO KUCIOTY KaK OKHCIIUTENb.
Cocmaenams  ypaBHEHUS] OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid, XapaKTEPU3YIOIIUX XHWMHUYECKHE CBOMCTBA a30THOMU
KHUCJIOTBl KAaK OKHCJIHUTENSA, C MOMOLIBI0 METOAA 3JEKTPOHHOIO
Oamanca.

Ilposooums,  Habm0dams M ONUCHIGAMb  XUMHUYCCKHIM
SKCIIEPUMEHT, XapaKTepU3YyIOUIMi CBOMCTBA a30THOW KHUCIIOTHI
KaK OKHCIIUTEJIS, C COOJFOIEHUEM MPABWII TEXHUKH 0€3011aCHOCTH

29 ®doctop u ero ®octop, crpoenue atoma u amrorpornms. Dochunsl. | Xapakmepuzosamv ¢ HCIOIB30BAHUEM PYCCKOTO (POTHOTO)
COCTMHEHUS ®ochun. Oxcun dochopa(V) u dochopHas KucCIOTa. | A3bIKA U SI3bIKA XUMUHU CTPOCHUE, AJUIOTPOINIO, (DU3UYECKUE U
docdarsl. XMMHYECKHE CBOICTBA, MOJydeHne 1 npuMenenune gocdopa.
Jdemonctpanuu. OOpa3ubl NpPUPOIHBIX coenuHeHuil | CaMOCTOSTENbHO onuchiéams cBoiicTBa okcuaa docdopa(V) Kak
dbocdopa. ['openue dpocdopa Ha BO3AyXe U B KUCIOPOAEC. | KUCIOTHOIO OKCHJIA U CBOHCTBA POCHOPHOM KHCIIOTHI.
[Monyuenue Gemnoro Gocdopa u UCHbITAHUE €r0 CBOUCTB. | Mumocmpuposeams coiicTBa okcuna dhocdopa(V) u dochopHoit
JlaGopaTopHblii onbIT. 38. KauecTBeHHast peakuusi Ha | KHCIOTbl yPABHEHUSIMH COOTBETCTBYIOIIMX PEAKIUH.
¢dochar-uon Ilposooums,  Habm0dame M ONUCHIGAMb  XUMHYECCKHIA
9KCIIEPUMEHT C COOJIOCHNEM PaBUII TEXHUKH O0€30TTaCHOCTH.
Pacnosnasame Gocdar-noHsl
30 OO6mias xapakrepuctuka | O0mast — xapakTepucTuka dneMeHToB  |IVA-rpynmsl: | Jasams oOlIyI0 XapaKTEpPUCTHKY aTOMaM, MPOCTHIM BELIECTBAM

anemenToB IVA-
rpymIsl. Yriepoa

OCOOCHHOCTH CTPOEHHUS aTOMOB, IMPOCTHIX BEIIECTB HU
COCIMHCHHI B 3aBUCHMOCTH OT IOJIOKEHHS JIEMEHTOB B
MEPUOIUYECKON  CHUCTEME. Yrnepoa. Kpyrosopot
yriepoia B TPHPOJE. AJUIOTPONHBIE MOAM(PUKAIINH:
anMas, rpadut. AMOp(dHBII yriaepoja: caxa, APEeBeCHBbIN

Y COEAMHEHUSM 3JIeMEHTOB [VA-TpyIIel B 3aBUCHMOCTH OT HX
IIOJIOXKEHUS B IEPUOJUYECKON CHUCTEME.

Xapaxmepuzoeams ¢ WCIOIB30BAHUEM PYCCKOTO (POJHOTO)
S3bIKa U SI3bIKa XUMHU CTPOCHHUE, AJUIOTPONHIO, (PHU3NYECKHE U
XUMUYECKHE CBOMCTBA, MOJyYEeHHWE W NPUMEHEHHE aMOp(hHOTO




yronb. Ancopbums. XWMHYECKHe CBOWCTBA yTiepoja.
Kokcoxumudeckoe NpPOM3BOACTBO M €r0 MPOAYKIHSL.
KapOunpi.

Jdemoncrpamun. Komrekmumst «O0pasmbl  MPHPOTHBIX
coemuHenmii yraepona». [loprper H. JI. 3emmHCkoro.
[lornomieHre aKTUBUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEIIECTB MJIM Ta30B. Y CTPOIICTBO MPOTUBOTA3a

yriepoja.

Cpasnusams CTpOCHHE U CBOWCTBA anMasa 1 rpadura.
Onucwvieamo OKHCIIUTEIILHO-BOCCTAHOBUTEILHEIE  CBOMCTBA
yriepoja.

IIposooums, Habarooams U onucevléamv — XUMHUYECKUH

SKCIICPUMCHT C CO6J'IIOI[€HI/IGM IMpaBUJI TEXHUKHA 0€30IMacHOCTH
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Kucnopoausie
COEIMHEHHUS YTIIepo/ia

Oxcup yrnepona(Il): crpoeHmne MoJeKysbl, IOTyUSHHUE H
cBoiictBa. Oxcua yraepona(IV): cTpoeHne MOIEKYbI,
MONy4eHWe U CBOMCTBAa. YrompHas kucinoTta. Conu
YTONBHON KHCIOTH: KapOOHATHI W THAPOKAPOOHATEHI.
TexHnuueckast u muIIeBas CoAaa.

JlabopaTopHublii onbIT. 39. IlomyueHue u CBOMCTBa
YTOJIbHOM KUCIOTHI

Xapaxmepuzogams € HCHOJB30BAHHUEM PYCCKOro (POIHOIO)
A3bIKa W SI3bIKA XMMHM COCTaB, (U3MUECKHUE M XHMHUUECKHUE
CBOIICTBa, OMYyUYEHHE U IPUMEHEHNE OKCUIOB YIJIepo/a.
Yemanaenueams NpUYMHHO-CIICICTBEHHBIE CBS3H MEXIY BHIOM
XUMHAYECKOH CBSI3M M THUIIOM KPUCTAUIMYECKOW pEETKU B
OKCHJaX yriepoga M HX (U3HYECKUMH U XUMHYECKUMH
CBOWCTBaMH, a TAK)KE IPUMEHCHHUEM.
Cobaroams MpaBUJia  TEXHUKH
WCIIOJIb30BaHUU ITE€YHOTO OTOIIICHUS.
Oka3zvieams NEPBYIO TOMOILb ITPU OTPABJICHUU YTapHBIM Ia30M.
Xapaxmepuzosams € HCHOIB30BAHHEM PYCCKOro (POIHOIO)
A3bIKA W SI3bIKA XMMHW COCTaB, (U3MUECKUE M XHUMHUUECKHUE
CBOICTBA, NOJYyYEHUE U IIPUMEHEHUE YTOJIbHOW KHUCIOTHI M €€
conelt (kapOOHATOB U THAPOKAPOOHATOR).

HUnniocmpuposams  3aBUCUMOCTb  CBOMCTB  COJIEH  yTOJBHOU
KHCJIOTBI OT UX COCTaBa.

IIpogooump, Habaroams A onuceleams  XUMUUYECKUN
9KCHEPUMEHT € COOJIIOACHUEM PABUII TEXHUKH O€30aCHOCTH.
Pacnosnasamb kapOOHAT-HOH.

Buvinoaname pacué€rel mo XuMudeckuM (HopMysaM U ypaBHEHUSIM
peaxuuii, MPOTEKAONINX C yJaCTHEM COSIMHEHHUH yriepoaa

Oe3omacHoCTH npu
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Ipaxmuueckass paboma
5. ITonyuenune
VIJIGKUCIIOTO Traza |
M3Yy4eHHUE er0 CBONCTB

[lony4enue, codupanue M pacro3HaBaHUE YTIJIEKUCIIOTO
rasza. M3yueHue pacTBOPUMOCTH YIJIEKHCIIOIO ra3a B BOJE
U XapaKTEepUCTHUKA KHUCIOTHBIX CBOMCTB  yTOJIBHOM
kucinoTel. KadecTBeHHass peakuuss Ha KapOoHAaT- H
TUAPOKapOOHAT-NOHBI

Honyuams, cobupamv W pacnosHasamsv YTICKUCIBIA Tas3.
Obpawjamocsa c J1a00paTOPHEIM obopymoBaHuEM u
HarpeBaTellbHBIMA TMPUOOpaMU B COOTBETCTBHHM C IpPaBUIAMU
TEXHHUKH 0€30TIaCHOCTH.

Habnooams wn  onucvigamv XUMHYECKHH OKCHEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SA3bIKA U SI3BIKA XHMHH.
@opmynuposames  BBIBOABI 10  pe3yiabTaraM IIPOBEIEHHOTO
IKCIIEPUMEHTA.

Compyonuuames B TpolECCE Y4YeOHOrO B3aWMOJCHCTBHUS IPH




pabote B rpymmax

33 YrneBonopoabl Oprannveckasi XuMus. YTIEBOJOpPOAbl. MetaH, 3TaH U | Xapaxmepuzoeamb  OCOOCHHOCTM  COCTaBa M CBOWCTB
MIPOTIaH KaK MpeeNbHbIe (HACHIIIEHHBIE) YTIIEBOJAOPOABI. | OPTaHUYECKUX COeTUHEHHI.
Otunen u aleTUICH Kak HempenenbHble | Paznuuams NpeaenbHbIE U HENPEACIbHbIE YTIEBOIOPOIBL.
(HEeHaCHIILIEHHBIE) YTIEBOJOPOIBI. Crpykrypubie | Hazvigamv W 3anucviéams  GopMynbl  (MOJEKYNISAPHBIE U
(dhopmynbl OpPraHUYECKHUX BEIIIECTB. l'openne | CTpyKTypHBIE) BXKHEHIINX PEACTABUTENEH YTICBOAOPOIOB.
yTIeBoIopoaoB. Peaknnu neruapupoBaHus NpeAenbHbIX | Habnodams 3a XOIOM XUMHUYECKOTO SKCIIEPHMEHTA, OIMCHIBATH
YTIIEBOJIOPOJIOB. €ro U JeJaTh BHIBOJIBI HA OCHOBE HAOIIOICHHH.
JdeMoHcTpanmu. Monenn MoJekyl MeTaHa, »3TaHa, | Qukcuposams Pe3yabTaThl SKCIEPUMEHTA C MIOMOIIBI0 PYCCKOTO
STUIIEHA W ameTwieHa. BsamMopeiicTBue »TmieHa ¢ | (POAHOTO) s3BIKA, a TAKXKE C MOMOINBI0 XMUMHYECKUX (QOpMYT U
OpOMHO¥ BOJION W paCTBOPOM TMEPMaHTaHATA KaJIHS YpaBHEHUI
34 Kucnopoaconepxa- CroupThl. DTUIOBHIN CIIUPT, €0 MOJYYCHHE, MPUMEHEHUE | Xapakmepuzoeams  CHHAPTHL  KaK  KUCJIOPOJCOJCpKaIlne
[[1€ OPTaHUYECKUE u (usnonorunyeckoe aercTBue. TpEXaTOMHBIN CHUPT | OPraHMUECKHE COCAMHEHHUS.
COEIMHEHUS [JIMLEPHUH. YKcycHass KHCIOTa Kak TMpencTaBuTens | Kiaccuguyuposams CIUPTHI IO YUCITY THAPOKCHIBLHBIX TPYI B
KapOOHOBBIX KHCIIOT. UX MOJIEKYJax.
Jdemoncrpanun. O0IIie XUMHUYECKUE CBOWCTBA KHUCIOT | Hazvieams TpeAcTaBUTENEed ONHO- U TPEXaTOMHBIX CHUPTOB M
Ha TIpUMepe YKCYCHOHW KHUCIOTH. KauecTBeHHas peakmus | 3amuchIBaTh UX POPMYITHL.
Ha MHOTOaTOMHBIE CITUPTHI Xapaxmepuzosamo KapOOHOBBIE KHUCIIOTBI Kak
KHCJIOPOJICOJEpKAIINE OPraHUYeCKHE COSTMHEHHS.
35 Kpemnwii u ero Kpemuwmii, cTpoeHme ero aroMa © HaXOXJICHHE B | Xapaxmepuzoeams C WCIOIB30BAHUEM PYCCKOTO (POIHOTO)

COCOIUHCHUA

npupone. CpoiictBa kpeMHuA. CHIMUUABL U CHUJIAH.
Oxcup xkpemuus(1V). KpemuueBas kucinora u e€ conu.
Hdemonctpanun. Komnekums «OO0pasisl  MPUPOAHBIX
COeAMHEHUH KpeMHHs». Kosmekius crekia, KepamMHKH,
LEMEHTA U U3AETHH U3 HUX.

JlaGopaTtopubie onbIThl. 40. [IponyckaHue yriekucioro
rasa yepe3 pacTBOp CHJIMKAaTa HaTPHs

sA3bIKa W A3bIKa XHMHUH CTPOCHHUEC AaTOMOB MW KPHUCTAJUIOB,
(1)I/I3I/I‘ICCKI/IC U XUMHUYCCKHUEC CBOI‘;ICTBa, IMOJIY4YCHUEC U IPUMEHCHUE

KPEMHHSI.
Ycemanasnueams ~ TNpUYMHHO-CIENCTBEHHBIE  CBS3M  MEXKIY
CTPOEHHEM  AaTOMa, BHJIOM XHUMHYECKOH CBS3M, THUIIOM

KPUCTAUTMYECKOH PEHIETKH KPEeMHHUS M ero (DU3UYECKUMH H
XUMHYECKHMHU CBOMCTBAMHU.

Buvinoansame pacuéTsl Mo XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSIM
peaxiuii, MPOTEKAIOIINX C YIaCTHEM KPEMHHS U €TO COeTUHEHH.
Xapaxmepuzoeams € HCIOJIB30BAaHHUEM PYCCKOro (POJHOIO)
A3bIKa W SI3bIKA XMMHM COCTaB, (U3MUECKHUE M XHUMHUUYECKHE
CBOIICTBA, OJMy4YEHHE U IPUMEHEHHUE COSTHHEHUH KPEMHISL.
Cpagnusame ITUOKCUIBI YIIIEpOJa U KPEMHHUSL.
Onucvieams ~ BaXKHEMIINE THUNBI  MNPUPOIHBIX
KPEMHHS KaK OCHOBHOT'O 3JIEMEHTa JIUTOC(HEpBI.

COEeIMHEHUN
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CunkarHas
MTPOMBIIIJICHHOCTh

IIpousBoacTBO crexkna ©  uemeHTta. lIpomykuus
CIWJIMKATHOM TMPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, papdop, pasac. OnTHyecKoe BOJIOKHO.
Jdemoncrpanuu. Komiekuuss OpoayKIUMU CHIMKATHOM
MIPOMBINIUICHHOCTH.  BuacodparmMeHTsI W CITAMIBI
«IIpon3BOACTBO CTEKIA U LIEMEHTa»

Xapaxmepuzosams  CUIHAKATHYIO
OCHOBHYIO MPOIYKIIUIO.
Yemanaenusamos aHanoruyu MKy pa3IMYHBIMHU OTPACISIMU
CUIIMKATHOM MPOMBITIIIICHHOCTH

MPOMBIIUIEHHOCTh H €€

37 [Tomyuenue nemerannos | Hemeramner B mpupoge. @DpakunoHHas mneperoHka | Onucvieams HaX0XKJIEHUE HEMETAIJIOB B IPUPO/IE.
XKHUIKOTO BO3IyXa KakK CIIOCOO MONy4YeHUsl KUCIOpona, | Xapakmepuzosams (paKLUMOHHYIO HEPEroHKY >KUIKOIO
aszora u aproHa. [lomydenue ¢ochopa, KpeMHHS, XJIOpa, | BO3AyXa KaK COBOKYIMHOCTh (PH3MUYECKHX MPOLECCOB.
noja. JJNEeKTPOJIU3 PaCTBOPOB. Apeymenmuposams OTHECEHUE MPOLIECCOB MONTYUYEHUS aKTUBHBIX
Jdemoncrpannu. Komrekuns «lIpuponHsie coenvHeHHs | HEMETAIOB K OKHCIMTEIbHO-BOCCTAHOBUTENBHBIM IPOLIECCaM
HEMETAJLIOBY. BuneodparmenTs u craiabl
«DpakIMoOHHas  MEperoHka  KUJAKOTO  BO3TyXay.
Buneodparmentsr u crhaiiner «llomyuenne Bomopona,
KHCJIOPOJA M T'aJIOT'€HOB MIEKTPOJIUTHYECKUM CIIOCOO0M»
38 ITonyuyenue Baxneimmx | [lomydenue  cepHOM  KHMCIOTBL:  CBIpbE, XHUMHU3M, | Xapaxmepuzoeamv XUMUA3M, CBIPbE, allllapaTypy U Hay4HbIE
XUMHUYECKHUX TEXHOJOTMYeCKass CXeéMa, MeETOJ KHUIIAIIEro CJOosl, | MPUHIMIIBI TPOU3BOJICTBA CEPHOM KUCIIOTHI.
COEIMHEHUH MPUHLMIIBl TEIUIOOOMEHA, MPOTUBOTOKA M UUPKYsuuu. | Cpasnuéams TPOU3BOACTBO CEPHOM KHCIOTHI U IPOU3BOJACTBO
HEMETAJUIOB Oneywm. aMMHaKa
[IpownssoacTBo aMMHaKa: CBIPBE, XUMH3M,
TEXHOJIOTMYECKas CXEMa.
JdeMoHcTpammu. Mozenu anmnaparoB JUisl IPOU3BOJICTBA
cepHOM KucCioThl. Mojens kumsiero cios. Mojenb
KOJIOHHBI CHHTe3a aMMHuaka. BugeodparMeHTsl U Cllai bl
«[Ipon3BoacTBo cepHOW KHCIOTH. BuaeopparMeHTsl u
cnaitnel «lIponsBoacTBo ammuakay. Komrexius «Coipbé
JUISL TIOJTYYEHUs] CEPHOU KHUCIOTBI»
39 O60011eHue mo Teme VYpok-ynpaxHEeHHE C UCITIOIb30BAHUEM CAMOCTOSTEIbHOU | [[p06ooums OLEHKY COOCTBEHHBIX JOCTHXXEHUH B YCBOCHHHU
«Hemeranmnsl u ux paboThI 1O BBIITOJHEHUIO MPOBEPOYHBIX TECTOB, 3aJaHUI | TEMBI.
COETMHEHHSD) Y yTIpakKHEHUH Koppexmuposamb cBOM 3HaHUSI B COOTBETCTBUH C TUIAHUPYEMBIM
pPe3yIbTaTOM.
IHlonyuams ~ XuMHUYECKyl0  HMH(GOpMALUM U3  Pa3IMUHBIX
WMCTOYHHKOB.
Ipeocmasname undopmaiuio mo Teme «Hemeramibl» B BHIE
TaONMI, CXEM, OIOPHOrO KOHCIEKTa, B TOM YHCIE C
npuMeHenueM cpencts KT
40 Koumponvuas paboma 2 o reme «HeMeTabl 1 BX COCTUHECHUSDY




MeTaJjibl 1 uxX coennHenus (16 4)

41 OoOmas xapaktepuctika | [lonoxkeHne MeTalioB B mepuoandeckoi cucreMe | OOvsACHAMb, YTO TAKOE METAILIBI,
METaJIJIOB xumuueckux 3nemenToB Jl. M. Menneneesa, ctpoenne ux | Xapakmepuszosams XUMHUECKHE JIIEMEHTBI-METAUIBI MO HX
aTOMOB M KpHUCTaUIOB. MeTauinueckas CBsI3b M | MOJOXKEHUIO B nepuoanueckoit cucrteme J1. 1. Meneneena.
MeTaJUIMYecKasl Kpuctaumueckas pemérka. @usuueckue | I[lpoenosuposams ~ CBOWCTBA  HE3HAKOMBIX — METaUIOB IO
CBOMCTBa METAJUIOB: 3JIEKTPO- U TEMJIONPOBOAHOCTD, | MOJOKEHUIO B MEPUOJUUECKON CHCTEME XUMUYECKHUX 3JIEMEHTOB
OoTpaXkarolasi CrioCOOHOCTh, TuIacTUYHOCTh. UYépuble u | 1. . MeHneneena.
LIBETHBIE METAILJIbI Yemanasnueams ~ NpUYUMHHO-CICACTBEHHBIE  CBSI3U  MEXKAY
CTPOEHHEM aToMa, BHJIOM XHMHUYECKOH CBSI3M M  THUIIOM
KPUCTAJUTMYECKON PEmIETKH Y METAJUIOB — IPOCTHIX BEIIECTB U
UX COCIUHEHUHN
42 XVUMUYecKre CBOWCTBA | MeTambl KaK BOCCTAHOBUTENH. OIEKTPOXUMHUYECKUH | OObACHAMb, 9TO TAKOE P AKTHBHOCTH METAIJIOB.
METaJIOB pan  HampspkeHuil.  BzaumMopeiictBue  MmetamwioB ¢ | [Ipumensams €ro Uil XapaKTEPUCTUKA XUMHUYECKUX CBOICTB
HEMeTaJUIaMM,  OKCHJaMM,  KHCJIOTaMH,  COJSIMH. | IPOCTHIX BELECTB-METAIJIOB.
ATIOMUHOTEPMHUSI. Obobwams cUCTEMY XUMHMYECKHX CBOWCTB METAIJIOB Kak
JdemoncTpanuu. B3aumonelcTBue HATpus, JUTUS U | «BOCCTAHOBUTEIBHBIE CBOKMCTBAY.
Kanblys ¢ Bogou. ['opeHue Hatpusi, MarHus u xkenesa B | Cocmaenamo MOJIEKYJIIPHBIE YpaBHEHUS peaKLHuid,
KHUCJIOPOJE. Benbinika TEPMUTHOU CMECH. | XapaKTEpU3YIOIIUX XUMHUYECKHE CBOMCTBA METAUIOB B CBETE
B3anmogeiictBue cMecH IOpPOIIKOB cCephl M JKejle3a, | yaeHusT 00 OKHCINTEIhHO-BOCCTAHOBHUTEIBHBIX IIpOIEccaxX, a
LMHKAa U CEephl. B3aumopeiicTBue amlOMUHHA C | pEaKUUU C YYaCTUEM OHJIEKTPOJIUTOB, MPEICTABISATh TAKKE U B
KHCJIOTaMHU, IIeJIouaMH U BOJOH. B3aumojeicTBHe | HOHHOM BHJIEC.
XKenesa W Menu ¢ XJopoM. BzammoneiictBue memu c | Habnrooams W onucvléams PEAKIUM MEXKAY BEIIECTBAMU C
KOHIIEHTPUPOBAHHOW CEPHOW KHUCIOTOH ¥ a30THOW | MOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XVMHH.
KHCIIOTOH (pa30aBiieHHON M KOHIIEHTPUPOBAHHON). CaMOCTOATENIEHO ~ 1po60O0ums  ONBITBI,  MOJTBEPIKIAIOIIUC
JladopaTopHbiii onbIT. 41. B3aumMoneicTBUE keje3a C | XHMUYECKHE CBOWCTBA METAJUIOB, C COOJIIOJACHHEM IpaBUI
pactBopoM cynbdata meau(1l) TEXHHUKH 0€30ITaCHOCTH
43—44 Oo6mas xapaktepuctika | CTpoeHHEe aTOMOB W TPOCTHIX BEIIECTB. 3aBUCUMOCTH | OObsAcHAMb OSTUMOJIOTHIO HA3BaHUS TPYIIIBI «ILIETIOYHbIE

aneMeHToB |A-rpynms

(U3MYECKUX W XUMHYECKUX CBOWMCTB  INEIOYHBIX
METaJUIOB OT 3apsaoB snep ux aroMoB. OKCHUIBI |
TUAPOKCUIBI IIEJIOYHBIX METAJUIOB, WX IOJIyYEHHE,
CBOICTBa M NpUMEHEHHE. BakHeuIre CcoJii MIETOUYHbIX
METaJJIOB, UX 3HAUYECHHUE B IPUPO/IE U KU3HU YEJIOBEKA.
JdemoncTpanusi. Okpacka IUIAMEHH COEIUHEHUSIMU
LIEJIOYHBIX METAIJIOB

METaJUTbD).
Jlasams 0OIIYI0 XapaKTEPUCTHKY WICTOYHBIM METaUlaM MO HX
MIOJIOKEHUIO B MEPUOIUYECKON CUCTEME XUMUYECKUX SJIEMEHTOB
. . Menneneena.

Xapaxmepuzogams cTpoeHHe, (U3NYECKUE UM XUMHUYCCKHE
CBOICTBA MIENIOYHBIX METAIJIOB B CBETE OOIIEr0, 0OCOOCHHOTO U
€TUHUYHOTO.

IIpeockazvieams GHU3NUECKHE M XUMHUECKHE CBOHCTBA OKCHJIOB
Y TUAPOKCHUIOB IIEIOYHBIX METAIJIOB HA OCHOBE MX COCTaBa U
CTPOCHHMSI U  TOATBEPXKJIATh  MPOTHO3bBl  YpaBHEHUSIMU




COOTBETCTBYIOIIMX PEAKLUI.

IIposooums pacu€Tbl M0 XUMHUYECKUM (HOPMYJIaM B ypaBHEHUSIM
peakiuuii, NpPOTEKAINX C YYaCTHEM ILEIOYHBIX METAJUIOB U UX
COCTMHEHUI

45—46 | OOmias xapakrepuctuka | CTpoeHHE aTOMOB H IPOCTBIX BEIISCTB. 3aBHCUMOCTH | OOwbsicHsamb STUMOJIOTHIO Ha3BaHUS TPYIIIBI
HHA-rpymmbt (u3nyecKux u XUMHUYCCKHUX CBOMCTB | «III€IOYHO3EMEIBbHBIC METAILIBD.
IIEJIOYHO3EMENIbHBIX METAIOB OT 3apsjioB suep uX | [Jasame oO0mIyl0  XapakTepucTuky Metawiam || A-rpynmbr
atoMOB. OKCHIBI W THIPOKCHIBI IIEITOYHO3EMENBHBIX | (IIEJTOYHO3EMEIbHBIM MeTajulaM) [0 HX TMOJOXKEHHI0 B
METaJUIOB, MX IMOJy4YeHHE, CBOMCTBA U MPUMEHEHHUE. | IEPUOIUUECCKON cUCTEME XUMUYECKUX 3JIEMEHTOB
Baxnelimme conu ménodyHo3deMmenbHbIXx MetaiuioB, ux | [. M. MeHneneesa.
3HauYeHNE B MPUPOJE W XKW3HM denoBeka. KapOoHnatel u | Xapakmepusosamv cTpoeHne, (Qu3nUecKkne ¢ XUMHUYECKHE
TUAPOKAPOOHATHI KaTbIIHSL. CBOICTBAa MIENOYHO3EMENBFHBIX METaNIOB B CBeTe OOIIero,
JemoncTpamuu. Okpacka IUIAMEHH COCJAMHEHHUSMH | OCOOCHHOIO U CIUHUYHOTO.
IeIOYHO3EMENTbHBIX MeTalToB. ["amenue n3Bectu BOIoH. | [Ipedckasvieams (hu3ndecKkne U XUMHUYECKAE CBOWCTBA OKCHIOB
JlabopaTopHubiii onbIT. 42. [lomyueHue W3BECTKOBOH | M TUAPOKCHAOB MeTauioB ||A-rpymmbl Ha OCHOBE WX cocTaBa M
BOJIBI U OTIBITHI C HEH. CTPOCHUS W noomeepxycoams  TPOTHO3Bl  YPaBHCHUSIMU
COOTBETCTBYIOIIMUX PEAKLUI.
1Ipogooume pacd€rhl M0 XUMHUIECKUM (OpMYJIaM U ypaBHEHHSIM
peakmuii, MPOTEKAIONINX C YYaCTHEM IIETOYHO3EMEIbHBIX
METaJIJIOB M X COeINHEHUMN
47 ’Ké€cTtrocTh BOMBI 1 JKéctrocTh BOABI: BpeMeHHast M TocTosiHHAA. CriocoObl | Ob6bscHAmMb IOHATHE «OKECTKOCTH BOJBI».
CHOCOOBI €€ yCTpaHeHUsI | YCTpAaHEHHUs]  BPEMEHHOW  JKECTKOCTH. Crioco0s! | Paznuuams BpEMEHHYIO U IIOCTOSTHHYIO KECTKOCTh BOJIBL.
YCTpaHEHHUS IOCTOSTHHOM KECTKOCTH. Ilpeonacams cniocoOBl YCTpaHEHUS KECTKOCTU BOJIBI.
JdemoHcTpanuu. [Tonyuenue KECTKOM BOnbI | [Iposodums,  Haba0Odams W ONUCHIGAMb  XUMHYECKHIA
B3aMIMOJICHICTBHEM YTJIEKUCIIOTO C HM3BECTKOBOW BOJIOH. | SKCIIEPUMEHT C COOIIOICHHEM NIPAaBHUJI TEXHUKH 0€30TIaCHOCTH
YcrpaHeHue BpPEMEHHOM JKECTKOCTH KHUIIAYEHHEM U
n00aBJIeHUEM COJIBI. Ycrpanenue MTOCTOSIHHOM
KECTKOCTU J00aBieHrneM coJibl. IOHUTHI W TIPUHIUI WX
neiictus (BugeodparMeHT)
48 Ipaxmuueckas paboma | Ilonyuenue KECTKOM BOJIbI B3auMmonencteueM | [lonyuams, cobupams W pacno3nasams YTICKUCIBIA Tas.
6. XK&cTtrocTh BOMBI U VTJIEKUCIIOTO C W3BECTKOBOW Bomoi. Ycrpanenue | Obpawjamuvcs c J1a00paTOPHEIM 000pyI0BaHUEM u
CHOCOOBI €€ yCTpaHeHUsI | BpeMEHHOW ~ JKECTKOCTH  BOJABI  KUIISTYEHHWEM M | HarpeBaTElIbHBIMH NPUOOPAMH B COOTBETCTBHU C TpaBUIAMH
n00aBJIeHUEM COJIBL. Ycrpanenue MMOCTOSIHHOHM | TEXHUKH 0€301aCHOCTH.

JKECTKOCTH BOIIBI JOOABIEHHUEM COIEL.
Hcnpitanue ECTKOM BOABI pACTBOPOM MbLIa

Habniooams w  onucvieams XUMHUYECKHH OJKCIEPUMEHT C
MOMOIIBIO PYCCKOTO (POTHOTO) SA3bIKA U SI3bIKA XUMUHU.
Dopmynupogams  BBIBOIBI 110  pE3yJbTaTaM IPOBEIEHHOTO
9KCIIEPUMEHTA.




Compyounuuames B TIpollecCce YYeOHOTO B3aUMOJICHCTBHS MPH
pabote B rpynmax

49 AJroMuHUI U ero CoenunHeHusT allOMUHHS B TOpUpPOAE. XUMHUYECKHE | Xapakmepuzogamv  aJIOMHHUN 1O €ro IOJOXEHHUIO B
COETMHEHUS CBOMCTBa W TpuMeHeHHe amoMuHus. OCOOEHHOCTH | MEPHOAMYECKON cucreMe XUMHYECKAX JJIEMEHTOB
OKCHIa W THAPOKCHIA amioMHHHS Kak amdoTtepHsix | [[. 1. Menneneena.
coeauHeHnid. BaxHeiimme conu amomuHus (xiopua, | Onuceiéams cTpoeHue, (U3UUECKUE M XHMHYECKHE CBOMCTBa
cynbdar). AMIOMUHUS, TTOATBEPXKIasi UX COOTBETCTBYIOLUIMMYU yPaBHEHUSIMH
Jdemoncrpauuu. KoJuiekuuss NpUPOAHBIX COEAUHEHUM | peakiiuii.
amoMuHus. Bupeopparmentsl u  cnadapl  «Oxcun | O6vsacuams JBOHUCTBEHHBI XapakTep XHMHUYECKHX CBOWMCTB
amoMuHus u  ero  Moaupukanum». [lomyuyeHue | OKcHAa U TUAPOKCUIA ATIOMHUHUSI.
amM(pOTEepHOTO THIPOKCHIA aTOMUHHUS U HCccienoBanue | KoHkpemu3uposams SNEKTPOIATHIECKOE IMONyYeHHE METauIoB
€r0 CBOWCTB OTIFICAaHUEM TIPOU3BOJICTBA ATFOMUHHUSL.
Yemanasnusams 3aBUCUMOCT 00N1acTEl MPUMEHEHHS ATFOMUAHUS
1 €TO0 CILIAaBOB OT CBOHCTB 3THUX BEIIECTB.
1Ipogooume pacd€rhl M0 XUMHYECKUM (OpMYJIaM U ypaBHEHHSIM
peaKHI/Iﬁ, ImpoTeKkaromux ¢ ydacTueM QaJIIOMUHUA W €ro
COEIMHECHUM
50—51 | XKene3o u ero OcoOeHHOCTH CTpoeHHsT aroma xkeneza. JKeme3o B | Xapaxkmepuzosams TIONOXKEHHE IKelle3a B IEPUOTUIECCKOMN
COEJMHEHHUS npupone. Baxneimue pyasl kene3a. OKcuabl © | cUcTeMe xuMudeckux osnementoB J[. M. Mennaeneesa u

ruapoxcusl xenesa(ll) u (III). Comu xenesa(ll) u (III).
OOHapyXeHHe KaTHOHOB elle3a B PacTBOpe. 3HAUYCHHE
COEIMHEHMI XkKene3a.

JlaGopaTopHble onbIThl. 43. [lonmydyeHne THAPOKCHUIIOB
xemeza(ll) u (Ill). 44. KauecTBeHHble peakuuu Ha
KaTHOHBI JKeJe3a

OCOOCHHOCTH CTPOCHHMSI aTOMa KeJie3a.

Onucvigamy (QU3NYECKHe W XUMHYECKHE CBOWCTBA IKelesa,
nonTBepm,ua;{ nux COOTBGTCTBy}OIIII/IMI/I ypaBHeHI/IHMI/I peaKuHﬁ.
ObvscHambs HAIMYUE ABYX TEHETHYECKUX PSIAOB COCAMHEHUI
xenesa Fe?* u Fe*'.

Ycemanasnuseams 3aBUCUMOCTh 00NIacTel MPUMEHEHHS JKele3a U
€r0 CIIJIABOB OT CBOMCTB 3THX BEIICCTB.

1Ipogooume pacy€rhl M0 XUMHUYECKUM (OpMYJIaM U ypaBHEHHSIM
peaKkLuii, MPOTEKAIOUIUX C YYACTUEM JKEJle3a U €r0 COSAUHEHUI.
Habniooams wm onucvieame peaknyu MEXIY BEIIECTBAMH C
MTOMOIIIBI0 PYCCKOTO (POJTHOTO) SI3BIKA U SI3BIKA XUMUH




52 Ilpaxmuueckas paboma | Pemienue 5KCHEpUMEHTAIBHBIX 33[ad Ha PAclO3HaBaHUE | DKCHEPUMEHTANIBHO UCCAe006amb CBOMCTBA METAIOB M HX
7. U TIOJIyYeHHE METAJIOB U UX COCTUHCHUIM COCIIMHEHUH, pelaTh 3KCIEpUMEHTaJbHbIE 3aJayd 10 TeMe
Pemenue «MeTtanibi».
AKCIIEpUMEHTATBHBIX Pabomamo c 1a060paTOPHBIM 000pyTOBaHHEM u
3ajad 1o TeMe HarpeBaTeIbHBIMU NPHOOpaMH B COOTBETCTBHM C IIpaBHJIAMU
«MeTaisn» TEXHUKHU 0€30MacHOCTH.
Habniooams cBOWCTBa METAIUIOB ¥ IX COEAMHEHUH.
Onucvléamy XUMUYECKUI SKCIEPUMEHT C IOMOLIBIO PYCCKOI'O
(poIHOTO) S3bIKA U S3bIKA XUMHUH.
Dopmynupogams  BBIBOIBI 10 pPE3yJbTaTaM IPOBEIEHHOTO
9KCIIEPUMEHTA.
Onpedersimey (UcXons W3 y4eOHOM 3amadyu) HEOOXOAUMOCTH
WCTIOJIb30BaHMsl HAOIIOICHUS] HJTH SKCIEPUMEHTA
53 Koppo3us merannos u Kopposus razoBas (xumudeckas) 1 dIeKTpoxuMudeckasd. | OO0bsacHAmMb IOHATHE KKOPPO3HS.
CTIOCOOBI 3aIUTHI OT He€ | 3amuTa METaJUIOB OT KOPPO3HHU. Pasnuuams XUMUYECKYIO U 3IEKTPOXUMHUUECKYIO KOPPO3HIO.
JdemoncTpanmu. Komnekiusa «XuMU4eckue UCTOYHMKH | Maniocmpuposams [IpAUMeEpPaMHU IOHATHS «KOppO3UL»,
TOKa». Pe3ynmpTaThl UIMTETBHOTO OKCIEPUMEHTa II0 | «XUMHYECKas KOPPO3US», «IIEKTPOXUMHUYECCKAs KOPPOIHSI».
W3yYCHHUIO KOPPO3UHU CTAJbHBIX M3ICIHHA B 3aBUCUMOCTH | Xapaxmepu306ams CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UU
OT YCIIOBUI MPOLIECCOB
54—55 | Meramsl B IpUpoe. Mertamnnst B ipupoze. [lonstue o metamryprun. Yépnas | Kraccuguyuposams GOpMbI IPUPOIHBIX COCTUHEHUI METAIIIOB.
[onsiTe o W IBETHas  METaJIyprusl. [Mupomeranyprus, | Xapaxmepuzosams oOLIME CIIOCOOBI MOIyYSHHUS METAJIIOB: MTUPO-
MeTaJUTypIrun THIPOMETAILTYPrHsl, 3JIEKTPOMETauTyprus. JIOMEHHBIH | , THAPO- U 3JIEKTPOMETAITYPIHUIO.
nporecc. IlepepaboTka uyryHa B cranb. Oiekrtponus | Koukpemusupogams crocoObl MOTYYEHUS] METAIUIOB MPUMEpaMu
pacIIaBoB. W YpaBHEHUSMH pEaKIUHd C COCTABICHHUEM DIEKTPOHHOTO
JdemoHcTpanuu. BoccranoBnenme Menm wu3 Okcupia | Oanmanca.
meau(ll) Bomopomom. Bupeodparmentsl u cnaiinel | Onucvligams  TOMEHHBIM — MpolecC W 3JCKTPOIMTHYECKOE
«[Ipon3BoaCcTBO YyryHa u craim». BuneodparMeHTH W | MONyYeHHE METAIIIOB.
cimaiigpl  «Mzmenuss M3 4yyryHa W cTaumy. | Pasauuamu 9€pHBIE U IIBETHBIE METAIUIBL, YyTYH U CTANIb
Buneodparments u CAaIbI «Ipou3BoacTBO
AJIFOMUHUS»
56 O6006menne 3HaHUK IO | Y POK-yIpaXHEHHUE C MCIIOJIb30BAHUE CAMOCTOSTEIbHOM IIposooums OlIEHKY COOCTBEHHBIX MAOCTIDKEHHH B YCBOCHHH

TeMe «MeTajuibl»

paboThI IO BHIMOJIHEHHIO IPOBEPOYHBIX TECTOB, 3alaHUN
1 yIpaKHEHUI

TEMBI.

Koppexmuposamb cBOM 3HaHUSI B COOTBETCTBUH C TUIAHUPYEMBIM
pE3yIBTATOM.
Honyuamo
HMCTOYHUKOB.
Ilpeocmasnsmes uHOpMAIMIO 1O TeMe «MeTauibly B BHUJEC

XUMUYECKyI0  MHpOpMamuu W3  Pa3iIMyHbIX




TabNML, CXeM, OIOPHOIO KOHCIEKTa, B
npuMmenenueMm cpencts KT

TOM YHUCIC C

57 Koumponvnas pabom 3 no Teme «MeTauibDy
XuMus M OKpyKapmas cpena (2 4)
58 XHAMHYECKHH COCTaB Crpoenme 3emiu: sAApo, MaHTHA, 3eMHas Kopa, | Mumezpuposams CBEICHHS 10 PU3NUECKON reorpadud B 3HAHUS
TTIAHETHI 3eMITS mutocdepa, rumpochepa, armochepa. XUMHUUICCKUN | 0 XUMUUCCKON OpraHW3aIldH TUIAHCTHI.
coctaB 3emud. ['opHble mopoasl. Munepansl. Pynwl. | Xapakmepuzosamvs ~ XUMHUYECKUH  COCTaB  T'€OJIOTHYECKUX
[Tone3nble nckonaemele. oborouek 3emitn.
JdemoHcTpanuu. BuneodbparmenTsl u cnaiiael | Pazauuams MUHEPAIIB U TOPHBIE TTOPOJIBI
«Ctpoenue 3emsin u €€ XHMHUYECKHM  COCTaBy.
Komnnexuusa muHepanoB u TopHbIX mopod. Kosmekmus
«Pynpl METAIIIOBY.
JlabopaTopHblii onbIT. 45. V3yyeHue rpanuTa
59 OxpaHa okpyxaroren HcTouHMKM XMMHUYECKOTO 3arpsi3HEHUs OKpyXaroliei | Xapaxmepuzoeams  UCTOYHUKA  XMMHYECKOTO  3arpsA3HEHMS
CPeIBl OT XMMHUYECKOTO | cpeapl.  [1mobOanpHBIE  SKOJOTHYECKHE  MPOOJIEMEI: | OKPYKAIOIIEeH Cpellbl.
3arpsI3HEHU HapylIeHne OMOT€OXUMUIECKUX KpyroBOpoToB | Onucwsliéams TII00ATBHBIE SKOJOTHYECKUE TIPOOIEMBI, CBSI3aHHBIC
XUMHNUYECCKHUX 3JICMCHTOB, IIOTCIIJICHUE KJinMara, | ¢ XUMUYCCKUM 3arpsA3HCHUCM.
KHCJIOTHBIC JOXKIN u ap. O30HOBBIE AbIPBI. Upedﬂazamb IIyTH MHHHUMHU3AUN BO3I[€I>'ICTBH$1 XUMHNYECKOTI'O
MexIyHapoIHOE COTPYIHHUYECTBO B OOJIACTH OXpAaHBI | 3arpsi3HEHHS HA OKPYXKAIOIIYIO CPEy.
OKpyJXKarolel cpelsl OT XHMHYECKOro 3arpsi3HeHus. | [lpuooums TpUMEpHl MEXIYHApOJHOTO COTPYAHHUYECTBA B
«3enéHas XuMus». o0acTH  OXpaHbl OKpYXamIIeH Ccpeapl OT XHMHUYECKOTO
JdemoHcTpanum. BuneodparmenTs u CIAIbI | 3arpsi3HEHUS
«I'mo6anpHBIE IKOJIOTHYECKHE TPOOIEMBI YeJIOBEUECTBAY
O0600menne 3HAHMI O XUMHHU 32 KypPC OCHOBHOM IIKOJIBI.
IToaroToBKa K OCHOBHOMY roCcyAapcTBeHHOMY dk3ameny (OI'J) (7 4)
60 BemecTBa CrpoeHue aToMa XUMHYECKOTO 3JIEMEHTa B COOTBETCTBUU | [Ipedcmasiams uHbOpMaimio o teme «llepuomudecknii 3aK0H

C TIOJIO)KEHHEM J3TOTO DJJIEMEHTa B IEPHOIMYECKOM
cHuCTEeME.

Ctpoenue  BellecTBa: XMUMUYeCKasi  CBs3b U
KPUCTAIMYECKHE PEMIETKH. 3aBUCHUMOCTb  CBOMCTB
00pa3oBaHHBIX  JJIEeMEHTaMH  IPOCTBIX  BEIIECTB
(MeTamuioB, HEMETaUIOB, OJaropoiHBIX Ta3oB) OT
MOJIOKEHHUS 3JIEMEHTOB B IEPHOINYECKON CHCTEME.
Kiraccuduxars HEOPraHUYECKUX BELLIECTB.
HpeHCTaBI/ITeHI/I Pa3HBIX KJIAaCCOB HCOPraHUYCCKUX

BCIICCTB

u nepuonndeckas cucrema Jl. 1. MenneneeBa B cBeTe TeopHUH
CTPOEHHS aToMa» B BHJE TaOIHUI], CXeM, OTIOPHOTO KOHCIIEKTa, B
TOM uucie ¢ npumenenneM cpencts UKT.

Buinonnamye TecToBbIE 3a7]aHNA IO TEME.

Ipeocmasname unpopMaiuio 1o TemMe «BHIbl XMMHUYECKOM
CBSI3M W THIIBI KPUCTAUIMYECKHX PEIIETOK. B3auMocss3b
CTPOEHHS M CBOICTB BEIIECTB» B BUJAE TaOJMII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4HCJIe C puMeHeHneM cpeacts KT




61 XUMHUYECKUE PEAKIIUH [Ipu3Haky 1 yCIOBHUS MPOTEKAHMS XUMUYECKIX peakiuil. | /lpeocmasnams wuHbopMammio 1o Tteme «Kitaccudukarms
Tumonorusi XUMHYECKMX pEAaKIMHA 1O pa3NUYHBIM | XMMHUYECKUX pEakUuil 10 pa3lIu4yHbIM TNpU3HaKam» B BHIE
ocHoBaHUsM. Peakuuu noHHOTO 0OMeHa. OKUCIUTENIBHO- | TA0NUL, CXEM, OINOPHOTO KOHCIEKTa, B TOM YHCIE C
BOCCTaHOBUTEJbHBIE PEAKIIMU npuMeHeHueM cpeacts MKT.
Buvinoansame TecTOBBIE 3a0aHUS 110 TEME.
Xapaxmepuzosams OKHCIUTEILHO-BOCCTAHOBUTENBHBIC PEAKIINH,
OKHCIIUTENb U BOCCTAHOBUTEII.
Omauyams  OKHCIMTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU  OT
peaxiuii oOMeHa.
3anucvisams  ypaBHEHHS OKHCIUTEIBbHO-BOCCTaHOBUTEIBHBIX
peaxkuuii C TOMOIIBIO METOAA IEKTPOHHOro OajaHca
62—63 | OcHOBHI XVMUYECKHe CBOMCTBA MPOCTHIX BEMIECTB. XapakTepHble | Xapakmepuszosams 0o0IIMe, OCOOCHHBIE ¥ WHAWBHIyalbHBIC
HEOPraHMYEeCKOH XUMHU | XMMHUYECKHE CBOMCTBA  COJICOOpA3ylOIIMX OKCHIOB, | CBOWCTBA KHUCIOT, OCHOBAaHMH W COJEd B CBET€ TEOPHH
THIPOKCUIOB  (OCHOBaHHWH,  KUCIIOPOJACOAEPKAILUX | AIIEKTPOIUTHYECKOHN JHCCOLUALNH.
KHCJIOT U aM(OTEPHBIX TUAPOKCUIOB), COJEH Apzymenmuposams  BO3MOXXHOCTb HPOTEKAHUSI XUMHUYECKHX
peakiuii B pacTBOpax dIEKTPOIUTAX UCXOJIS U3 YCIOBUH.
Knaccugpuyuposeams HeopraHmdeckue BEIIECTBa MO COCTaBy H
CBOMCTBaM.
IIpusooums TpUMepHl TpeICTaBUTENCH KOHKPETHBIX KJIACCOB U
TPYIII HEOPraHUYECKUX BEILIECTB
64 [ToBTOpenue u TectupoBanue, pemieHWe 3a7a4 W BBIIOJHEHHE | Buinoausams TECThl U YIPAXKHEHUs, peuiamsy 3aaud 1o TeMe.
0000111eHIE IO TEME. YIpaXHEHUH TI0 TEMeE IIposooums OLEHKY COOCTBEHHBIX JOCTM)KEHHH B YCBOCHUH
IloaroroBka k TEMBI.
KOHTPOJIbHOM paboTe Koppexmuposampb cBOM 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM
Pe3yIbTaTOM
65 Koumponvnas paboma 4 (nTorosas o Kypcy OCHOBHOM IITKOJIBI)
66 AHanu3 KOHTPOJIbHOU paboThl. [lojiBe/ieHre NTOTOB roja
67—70 | Pe3epBHOE Bpemsi







