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AHHOTAIUA

Pabouas nporpamma y4eGHOTr0 Kypca 0 XMMUH I 9 Kiacca CoCTaBlIeHA B COOTBETCTBUH C:

1. ®epepanbabiM 3akoHOM Ne 273-D3 «O6 Obpazoannu B Poccuiickoit denepanun» OT
29.12.2012 r. (B mocienHen peaaKkiuu);

2. @enepa’bHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
obpazoBanus (ytB. Ilpukazom MwunoOpHayku ot 17.12.2010r. Ne 1897). Ilpuxazom
Muno6pHayku Poccun ot 31.12.2015 Ne 1577 "O Buecenne uzmenenuit B ®I'OC 000",

3. VYuebnbm manoM MAOY «Bemmxanckas COLL -«COL c. TronéBo» na 2023-2024 yu.
roJ.

4. Astopckoit nporpammoii O.C. I'abpuensa C.A. Cnaakos (IIporpamMmma kypca XuMuu s 8-
9 knmaccoB 001eo0pazoBaTebHbIX yupekacuuii [pocsenierne 2020)

Pabouyas nporpaMMa OpHeHTHPOBAHA HA YYEOHUK:

laopuensa  O.C., OctpoymoB MW.I'., CmagkoB C.A. Xwmusa. 9 «macc: ydeOHUK st
oOmreobpaszoBarenbHbIX opranu3anuid. — M.: [Ipocemnienne, 2020r.

N3yuyeHne XUMHUM HA CTYIIEHH OCHOBHOI'0 001Iero 00pa3oBaHusi HANPABJIEHO HA TOCTHKEHH e
CJIeYIOLIUX LeJiei:

» GopmMupoBaHUE y ydalUMXCsl XMUMHYECKONW KApTUHBI MUpPA KaK OPraHUYECKOM YacTH €ro
LIEJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI.

* Pa3BuTHe Mo3HABATENbHBIX HHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH,
y4aluxcs B Mpoliecce U3y4eHHUsl IMU XUMUYECKOM HayKH M e€ BKJIaJa B COBPEMEHHBIN Hay4yHO-
TEXHUYECKU Iporpecc; popMupoBaHue BaXHEHIINX JIOTHUECKUX OMepaiii MbIILITICHU (aHATU3,
CUHTE3, 0000IIeHHEe, KOHKpETH3allus, CPaBHEHHE M Jp.) B TMPOIECCE ITO3HAHUSI CHCTEMBI
BOKHEHIINX MOHSATHI, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUUM M CBOWCTBAX XHUMHYECKHX
BEIIECTB.

* Bocniuranue yOexaEHHOCTH B TOM, YTO MPUMEHEHHUE IMOJIyYeHHBIX 3HAHUNW U YMEHHH 1O
XUMHUH SIBIISIETCS OOBEKTHMBHONW HEOOXOIMMOCTHIO Ui Oe30macHoil pabOThl ¢ BeUIECTBAMHU U
MaTepuagamMu B ObITY U Ha IIPOU3BO/JICTBE.

* [IIpoexktupoBanme u peanu3alusi BBIMYCKHUKAMH OCHOBHOM  IIKOJBI  JINYHOU
o0pa3oBaTeNbHON TpaeKTOpuH: BBIOOp mpoduis oO0ydyeHus B CTapHied KO- Jie WU
npodeccuoHanbsHOr0 00Pa30BaTEIBLHOIO YUPEKICHUS.

OBnazneHue KIOYEBBIMU KOMIIETCHIIUAMU: Y4€OHO-T103HABATEIbHBIMU, HH(OPMALIMOHHBIMH,
LEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMU.

JUis MOCTMXKEHHs 3THUX Iesied B Kypce XMMHUHM Ha CTYNEHHM OCHOBHOIO 0OOIIero oOpa3oBaHMS
peLIaTCs CIEAYIONINE 3aJa4u:
v GopMHpPYIOTCS 3HAaHHS OCHOB XHMHUYECKON HAyKW — OCHOBHBIX (DaKTOB, MOHSATHH,
XMMHYECKHUX 3aKOHOB M TEOPUH, BBIPAXKEHHBIX MTOCPEACTBOM XMMHUECKOTO S3bIKA;
v pa3BHBAIOTCS yMEHUS HAOIIOJaTh M OOBSICHSIOT XUMUYCCKUE SIBJICHHS, IPOMCXOISIINE B
pUpo/Je, 1a00paTOPHBIX YCIOBUSX, B ObITY U Ha MPOU3BO/ICTBE;
v mpuoOpeTalnTCs ChenUaibHble YMEHHS M HABBIKH 10 0€30MacHOMY OOpAICHHIO C
XMMHUYECKHMH BELIECTBAMH, MaTepHaIaMU 1 IIPOLIECCaMU;


http://nmc-kem.ucoz.ru/Obrazovatelniy/FGOS/FGOS-OO/izm-fgos_osnovnogo_obshhego_obrazovanija-opublikov.pdf
http://nmc-kem.ucoz.ru/Obrazovatelniy/FGOS/FGOS-OO/izm-fgos_osnovnogo_obshhego_obrazovanija-opublikov.pdf

V' (opMupyeTcs T'yMaHMCTHYECKOE OTHONIEHHE K XUMHH KaK HPOU3BOIMTEIBHOW CHIIE
00I11ecTBa, ¢ TOMOIIIBIO KOTOPOH PelIaroTcs TI00abHEBIE TPOOIEMBI YEIIOBEUECTBA,
OCYILECTBIISICTCA HHTErpalus XMMUYECKOM KapTUHBI MUPa B €AMHYIO HAYYHYIO KAPTUHY.

Il1anMpyemMble pe3yJabTaThl H3YYEHUS V‘-IGﬁHOFO npeamMmera

[lo 3aBepmieHNHM Kypca XMMHH Ha 3Talié OCHOBHOTO OOIIEro 00pa3oBaHUS BBITYCKHUKH
OCHOBHOM IITKOJIBI JIOJDKHBI OBJIAZIETh CIEAYIOUIMMHU PE3YIbTaTaMH:

1. JIuvHOCTHBIE Pe3yJabTaThI:

1) ocosmanue cBOEW STHUYECKON NPHHAIICKHOCTH, 3HAHUE HMCTOPUM XUMHUA M BKJIA/Ia
POCCUICKON XMMUYECKON HAyKH B MUPOBYIO XHUMHIO;

2) popmuposanue OTBETCTBEHHOTO OTHOLICHUS K TO3HAHUIO XWUMHHU; TOTOBHOCTH H
CTIOCOOHOCTH yYalluXxcs K CaMOPa3BUTHIO U caMOOOpa30BaHUIO Ha OCHOBE M3YYECHHBIX (DaKTOB,
3aKOHOB W TEOpPHHA XHMHUH; OCO3HAHHOTO BbIOOpa W nOCmMpoeHue WHIVBHIYaTbHON
0o0pa30BaTeNbHON TPACKTOPUY;

3) popmuposanue 11eNOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMIIEMOI YaCThIO
KOTOPOH SIBJISIETCS] XUMHUYECKasi KapTHHA MUPA;

4) oe6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHS HAyKH U
OOIIIECTBEHHOH MPAKTHKH, B TOM YHCJI€ U XUMHYECKHM;

5) ocsoenue conpaIbHBIX HOPM, MPABUII MOBEACHUS, posieii 1 (GOPM COIMAIBLHOMN JKU3HH B
COIMyMe, MPHUPOJIC W YACTHOH >KM3HM Ha OCHOBE JKOJOTHUYECKOW KYJIBTyphl M 0O€301acHOTO
oOpallleHus ¢ BElIeCTBAMU U MaTepuaiaMH,

6) gopmuposanue KOMMYHHUKATHBHOW KOMIIETCHI[MM B OOIIEHHHM CO CBEPCTHHKAMH H
B3pOCIBIMH B TIpoIlecce 00pa3oBaTeIbHOM, 00IIECTBEHHO-TIOJE3HON, YIeOHO-HCCIIeIOBATEIHCKOMH,
TBOPYECKOH M JIPYTUX BUJOB JESITEIbHOCTH, CBA3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe Pe3yJIbTAThI:

1) onpedenenue neneit coOCTBEHHOro 00YUYCHHMS, MOCTAHOBKA U (DOPMYyIHUpOBaHKE ISt CeOs
HOBBIX 33]1a4;

2) nnanupoeanue TyTEH JOCTIDKCHHS JKEITaeMOro pe3ysibTaTa OOYYeHHsS XHMHH Kak
TEOPETHYECKOT0, TAK M IPAKTUIECKOTO XapaKTepa;

3) coommnecenue CcBOUX [IEHCTBUH C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBICHHUEC
CIOCOOOB JIEMCTBUN TIPU BBIMOJHEHUH J1a0OPATOPHBIX U MPAKTHYECKUX PabOT B COOTBETCTBHH C
MPaBHJIAMH TEXHUKH 0€3011aCHOCTH;

4) onpeodenenue NCTOYHUKOB XMMUYECKON HH(POPMAIINH, €€ MOJYyYCHUE U aHAIIU3, CO3aHuUe
WHGPOPMAIIMOHHOTO MPOJYKTA M €r0 TPE3CHTAIINS;

5) ucnonv306anue OCHOBHBIX UHTEIUICKTYaIbHBIX ONEPAIUN: aHAIN3a U CHHTE3a, CPABHEHHS
U CHCTEMaTH3alluu, 0000IICHHUS U KOHKPETH3AIINH, GblsiGIeHUe TIPUINHHO-CIICICTBEHHBIX CBS3CH U
nocmpoenue JOTHYECKOTO PACCYXICHUS M YMO3aKIIIOUCHUSI HA MaTepUalie eCTeCTBEHHO-HAYYHOTO
COJICPIKAHUS;

6) ymenue co3naBaTh, MPUMEHATH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICIIH U CXEMBI
IUTsl pEIICHUsT y4eOHBIX M MTO3HABATEIBHBIX 33134,

7) gopmuposanue W pazéumue SKOJOTHYECKOTO MBIIUICHUS, yMeHue TPUMEHSATh €ro B
MO3HABaTEIbHON, KOMMYHHUKATUBHOM, COIMAILHOM MPaKTUKE U MPO(ECCHOHATHHONW OpUEHTAIINH;

8) eenepuposanue uaei u onpeaeaeHne CPeaCTB, HEOOXOUMBIX IS UX PeaTU3aIlnu.

3. IlpeaMeTHbIe pe3yJbTaThI:

1) ymenue 0603HaUATh XUMUYCCKHE DIIEMEHTHI, HA3bIBATh UX U XapaKTEPU30BaTh HA
OCHOBE IOJIOKEHU B iepuoanueckon cucreme 1.1.Menneneesa;



2) @opmynuposaHue N3y4CHHBIX IOHSITHN: BEIIECTBO, XUMUYCCKHUI JJIIEMEHT, aTOM,
MOJIEKYJia, UOH, KATHOH, aHUOH, IIPOCTOE U CIIOKHOE BEIIECTBO, XUMUYECKasi PeaKIus,
BUJIbl XUMUYECKUX PEAKIMHA U T.1I.

3) onpeoenenue 1o GopmMyaaM cOCTaBa HEOPraHMYECCKUX U OPraHUYECKUX BEIECTB,
BaJICHTHOCTH aTOMOB XHUMHYECKUX JIEMEHTOB WM CTEIICHH UX OKUCIICHUS;

4) nonumanue MHPOPMAIIMHU, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (DOPMYJIbI, YPABHCHHS;

5) ymenue knaccupUIUPOBATH NPOCTHIC U CIOKHBIC BEIIECTBA;

6) @opmyruposanue NEPUOANICCKOTO 3aKOHA, 00BSICHEHHE CTPYKTYPbI U HH(DOpMAaLIUH,
KOTOPYIO HECET IIEPUOANYECKAs CUCTEMA XMMUYECKUX 31eMeHToB [[.1.Menzeneesa,
pacKphITHE 3HAYEHUS TEPHOANICCKOTO 3aKOHA;

7) ymeHnue XapaKTepH30BaTh CTPOCHHUE BEIECTBA — BUJIbl XUMHUUYCCKUX CBS3EH U THIIBI
KPUCTAJUTMIECKUX PEIIETOK ;

8) onucanue cTpoeHUs ATOMOB XUMHUYECKHX JIEMEHTOB C TIOPSIKOBBIMU HOMepamu 1-20
1 26, 0TOOpakeHHUE UX C TIOMOIIIBIO CXEM;

9) cocmasnenue HopMys OKCUIOB XUMHYECKUX DIIEMEHTOB M COOTBETCTBYFOIIMX MM
THJIPOKCHUIOB;

10) Hanucanue cTPyKTypHBIX HOPMYIT MOJICKYJISIPHBIX COSANHEHUN 1 HOPMYIILHBIX
€IMHUI] HOHHBIX COSJMHEHHH M0 BaJICHTHOCTH, CTETICHU OKHUCIICHUS FITH 3apsy
HOHOB;

11) ymenue hopMyIupoBaTh OCHOBHBIC 3aKOHBI XUMHUU: TIOCTOSIHCTBA COCTaBa BELICCTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAaHEHHS MAcChl BEIIECTB, 3aKOH ABOTapo;

12) ymenue hopMyIupoBaTh OCHOBHBIC MOJOKEHUSI AaTOMHO-MOJICKYJISIPHOTO YUCHHS U
TEOPHH AIIEKTPOIUTUICCKON TUCCOIHAIINY;

13) onpedenenue npu3HAKOB, YCIOBHI MPOTEKAHUS U MPEKPAICHHUS PEAKITHIA;

14) cocmaenenue MONEKYISPHBIX YPABHEHUH XUMHUECKUX PEAKIU, OATBEPIKAAIOIIHX
o0Ire XUMHUIEeCKAEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCAMHEHUH 1
OTPaXKAIOIINX CBSA3M MEXKy KJIacCaMu COeTMHEHUIA;

15) cocmaenenue ypaBHEHHI peakuii C y9acTHEM AJICKTPOJIUTOB TAKKe B HOHHOH (opme;

16) onpedenenue 10 XUMUYECKAM ypaBHEHUSIM NPUHA/UIC)KHOCTH PEaKIuil K
OIIpEIETICHHOMY THITY WJIH BUILY;

17) cocmagnenue ypaBHEHHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C TOMOIIIBIO
METO0/1a IEKTPOHHOTO OajaHca;

18) npumenenue NOHATHI «OKHCIICHHEY U «BOCCTAHOBIICHHE) JUIS XapaKTEPUCTUKH
XMMHUYECKIX CBOMCTB BEIIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMI XJIOPHI-, CyIb(ar- U KapOoHaT-
AaHMOHOB U KaTHOHA aMMOHHS B PaCTBOPE;

20) o6wscHenue BIUAHUS pa3IMdHbIX (PAKTOPOB HA CKOPOCTH PEaKIIHiA;

21) ymeHue XapaKTepU30BaTh MOJIOKECHHE METAJUIOB M HEMETAIUIOB B TIEPHOIMYCCKOM
CHCTEME >JIEMEHTOB, CTPOCHUE UX aTOMOB U KPUCTAJIOB, 00IIHe GU3NUECKHE U
XMMHUYECKHE CBONCTBA;

22) 06wsicHeHue MHOT000Opa3ust IPOCTHIX BEIIECTB SIBICHUEM aJUIOTPOITHHU C YKa3aHUEM ¢
NPUYHH;

23) ycmanosnenue pazinduil TUAPO-, PO — U AIEKTPOMETAIUTYPTUH ¥ WILTIOCTPUPOBAHUE
3TUX Pa3NUUUil IPUMepaMHy IIPOMBIIIICHHBIX CIIOCOOOB MOTyYSHUST METAJLIOB;

24) ymenue dasams 0011yI0 XapakTepucTuky smementos |, 11, VIIA — rpynm, a taxoke
BOJIOPOAA, KMCIOPOa, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHUs 1 00pa30BaHHBIX
UM MPOCTHIX BELECTB U BaXKHEHIINX COETUHEHUH (CTPOCHHE, HAXOXK/ICHHUE B
pUpoJe, MOTyUYeHHE, PU3MUECKUEe U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE);

25) ymeHue ONHUCHIBATH KOPPO3UEO METAIUIOB U CIIOCOOBI 3aIlUTHI OT HEE;

26) ymeHue TPOM3BOANTD XUMUYECKHE pacdeThl Mo (OpMyJIaM U YPaBHEHHUSIM PEaKIIHii;

27) onucanue CBOWCTB M TPAKTUYECKOTO 3HAYCHUS N3YUCHHBIX OPraHMYEeCKHX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B IPOrPaMMe dKCIICPUMEHTOB;

29) cobnrooenue npaBuil 6€30MacHOI padOTHl B XUMUYECKOM KaOWHETe.



Coaep:kaHue Kypca XUMHH

IloBTOpEeHuUe n 000011IeHNe CBeleHUH 1O Kypcy 8 Kiacca

bunapusie coequnenus. Okcupl coneodpasyromie u Heconeodpasyronue. I napoKcus:
OCHOBaHUsA, aM(pOTEpHBIE TUAPOKCHIBI, KUCIOPOJACOAEPIKAIIE KUCIOThL. CpenHue, KUCible,
OCHOBHBIE€ U KOMILUIEKCHBIE COJIH.

Tunel cBsa3u. MonHbI THI cBs3u. KoBasleHTHAs NOIspHAs U KOBAJICHTHAS HENOJISIPHAS
CBA3b. MeTtaimmmyeckas CBs3b

O06o01eHne CBeIeHN 0 XUMHUECKUX peaknusix. Kimaccupukanuss XMMHIECKIX PeaKknit
10 Pa3JIUYHbIM OCHOBAHUSM: COCTaBY U UUCIIy pEarupyroIuX U 00pa3yIoLuxcs BELECTB,
TeruioBoMy 3¢ (heKTy, HapaBICHUIO, HI3MEHEHUIO CTENICHEW OKMCIICHHS SJIEMEHTOB, 00pa3yromux
pearupyolue BelecTna, (haze, UCIOJIb30BaHUIO KaTalu3aTopa.

[lonsaTHe O CKOpOCTHM XUMHUYECKOM peakuuu. @DaxTopbl, BIUAKIIHE HA CKOPOCTbH
XUMUYECKHX PEAKIUN: NPUpOJAa pearupyrollnx BEUIECTB, MX KOHLEHTpalusd, TeMIeparypa,
IIJIOIIA/Ib COIPUKOCHOBEHUS, HAIMYKE KaTain3aTopa. Karamus.

JdeMoHcTpanuu

e (O3HAKOMIJIEHHE C KOJJICKIIUSIMU METAJIJIOB M HEMETAJIJIIOB.
O3HaKOMJIEHUE C KOJUJIEKIIUAMH OKCHJIOB, KUCJIOT M COJIEH.
3aBUCUMOCTh CKOPOCTH XUMHYECKOWU PEAKIIMH OT IPUPOBI PEarupyIONTNX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMH OT KOHIIEHTPAIIMU PEarupyrOIINX BEIIEeCTB.
3aBUCUMOCTh CKOPOCTH XHMHYECKOW peaKIuu OT IUIOMAJd CONPHUKOCHOBEHUS
pearupyromux BemecTB («KUTISIANA CIOW» ).
e 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIIUu OT TEMIIEpaTyphl Pearupyroniux BemecTB.

JlaGopaTopHble ONBITHI

1. BzaumoelicTBMEe aMMuaKka u XJOpOBOAOPOa.

2. Peakuus HeUTpaIu3auu.

3. Habmonenue TemiaoBoro 3gdexra peakiiuu HeUTpaaTnu3aimm.

4. BzaumonelicTBre cepHOi KUCI0Thl ¢ okcuaom meau (II).

5. Paznoxenue nepokcuaa BoI0poia ¢ MOMOIIBI0 KaTaia3bl KapTodens

6. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOHN PEaKIIUU OT IPUPOIbI PEarupyroIIUuX BEIIeCTB Ha IpUMEpe
B3aMMOJICHCTBUS PAcTBOPOB THOCYJb(araHaTpus W Xjopuma Oapus, THOCYyJb(]ara HaTpus M
COJISTHOM KHCJIOTEI.

7. 3aBUCUMOCTBH CKOPOCTH XMMHYECKOW PEaKIy OT MPUPOJIbI METAUIOB MPU MX B3aUMOICHCTBUH
C COJITHOM KHCJIOTOM.

8. 3aBUCHMOCTh CKOPOCTH XMUMHYECKOW PEaKIIUU OT MPUPOJIBI KHCIOT MPU B3aMMOJICHCTBHH UX C
JKEIIE30M.

9. 3aBUCHUMOCTH CKOPOCTH XUMHYECKON PEaKIMH OT TeMIIEePaTyphlL.

10. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMU OT KOHIICHTPAIIUH.

11. 3aBUCMMOCTh CKOPOCTH XUMUYECKOW pPEeaKIMK OT IUIOMIAAN COMPUKOCHOBEHUS PearupyronInx
BEIIECTB.

12. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKIMU OT KaTaJau3aTropa.

XHMHYECKHE PeaKIHH B PACTBOPAX 3J1€KTPOJINTOB
[Tonatne 00 3NEKTPOIUTUYECKON JUCCOLMALUM. OJEKTPOIUTBI M HEIIEKTPOJIMTHI.
MexaHn3M  JUCCOLMANUU  WIEKTPOJUTOB €  Pa3IUYHBIM  XapakrepoM CBs3H. (CTeneHb
ANIEKTPOIUTUUECKON qucconanuu. CHUIIbHBIE U C1a0ble 3JEKTPOIUTHI.
OcCHOBHBIE TIOJOKEHUS TEOPUH ANEKTPOIUTUYECKOH tuccoranuu. Kinaccudukanus noHOB
U uX cBoicTBa. KHUCIOTBI, OCHOBaHMS M COJIM KakK O3JIEKTpoiuThl. WX Kiaccupukanus u
JMCCOLALIUS.



OOmue XUMHYECKHE CBOHCTBAa  KHCJIOT: W3MEHEHHWE OKPacCKM  HMHIUKAaTOPOB,
B3aMMOJICICTBUE C META/NIaMH, OKCUAAMH U TUIPOKCHIAMHU METAJJIOB U COJISIMU. MOJIEKyIIsIpHbIE
Y MOHHBIC (TTOJIHBIE U COKPAILIEHHBIC) YPABHEHHS PEAKIIHi.

XUMHUYECKUN CMBICI COKpPAIEHHBIX YPAaBHEHHUW. YCIOBUS IIPOTCKAHUS pEAKUUM MEXIy
AJEKTPOIUTAMU JI0 KOHIIA. Psii aKTHBHOCTH METaILIOB.

OO0mue XMMHYECKHE CBOMCTBA IIEJIOYCH: B3aMMOJCUCTBHE C KHCIIOTAMH, OKCHIAMHU
HeMeTaioB, cossMua.  OOmMe  XUMHUYECKHEe CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJICICTBUE C KUCIOTaMU, Pa3JIOKEHUE IIPU HarPEBaHHUU.

OO0mue XMMHUYECKHE CBOMCTBA CPEAHUX COJICH: B3aMMOJICUCTBUE C KUCIOTaMH, IIEJI0UYaMH,
COJISIMU M MeTajuiamMu. B3anMoieiicTBHE KUCIIBIX COJIEH CO MIET0YaMHu.

I'unponus, xkak oOMEHHOE B3aMMOJAEWCTBHUE COJEM ¢ BOJOW. I'maposn3 coyii CHIIBHOTO
OCHOBaHUS U c1aboi KucaoThl. ['UaponIn3 comu cnadoro OCHOBaHUS M CHIIbHOM Kuciothl. [llkama
pH.

CBoiicTBa KHCJIOT, OCHOBaHHH, OKCHUJIOB U COJIEH B CBETE TEOPUH DJIEKTPOJIUTUYECKOU
JUCCOIIMAITUU U OKUCITUTEIIBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUMN.

JdemoHcTpaumnu.
e licneiTanue BEIIECTB U MX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.
e 3aBUCUMOCTb JIEKTPOIPOBOTHOCTH YKCYCHOU KUCIIOTHI OT KOHIIEHTPAIIUH.
e J[BIWKEHHE OKPAILIEHHBIX HOHOB B AJIEKTPUUECKOM IIOJIE.
e OmnpeneneHue xapakTepa cpeibl B pacCTBOpax COJICH.

JlaGopaTopHble ONBITHI.

13. Incconuanus caadbIX MEKTPOIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3MeHeHre OKpacKd MHANKATOPOB B KUCITOTHOM Cpefie.

15.Peaknus HeWTpanu3auy pacTBOpa MEIOUN Pa3IUIHBIMHU KUCIOTAMH.
16. I[Monyuenue ruapoxcuaa meau (I1) u ero B3auMoaecTBUE C Pa3TMYHBIMUA KHCIOTaMHU.
17. BaaumopeiictBrue CUIbHBIX KUCIOT ¢ okcuaoM mean (I1).

18. B3zauMoaeiicTBrE KUCIOT ¢ METALJIAMU.

19. KauecTBeHHast peakiiusi Ha KapOOHAT-NOH.

20. [Tomyuyenue cTy1HS KPEMHHEBOW KHUCIOTHI.

21. KauecTBeHHas peakiys Ha XJOPHUI- WU CyJIb(aT-uOHbI

22. I3meHeHne OKpacKy WHIMKATOPOB B IICIIOYHON Cpeie.

23. BzauMopeicTBre MIeN0YeH ¢ YIIIEKUCIIBIM Ta30M.

24. KayecTBeHHas peakiusi Ha KAaTHOH aMMOHHUS.

25. [Tonyuenue ruapokcuaa meau (I1) u ero paznoxenue.

26. B3zauMoeiicTBrue KapOOHATOB ¢ KUCIIOTAMHU.

27. Tlonyuenue rugpokcuaa xenesa (111).

28. B3aumoeiicTBue kene3a ¢ pactBopom cyibdara meau (1)

IIpakTHyeckue padoTbl
1. Pemienue sKkcriepuMeHTAIbHBIX 33/1a4 10 TeMe «DIEKTPOTUTHUECKAas: TUCCOLIUAIUS)

HemeTtanuasl 1 X coeTUHEHUS
CTpOCHI/Ie aTOMOB HCMCTAJIZIOB W HX IIOJOXCHHC B HepHOI[quCKOﬁ cucreme. Psg
QJICKTPOOTPULATCIIbHOCTH. KpI/ICTaJ'IJ'II/I‘leCKI/Ie peH_IéTKI/I HCMCTAJUIOB — TIPOCTHIX BCHICCTB.
AJ'IJ'IOTpOHI/IH u eé IMPpUYINHBI. du3znyeckue CBOMCTBa HEMETAJLJIOB. O6H_[I/Ie XHUMHUYECKHE CBOMCTBA
HEMCTAJJIOB:
OKHCJIHUTCIBbHBIC 1 BOCCTAaHOBUTCIILHBIC.



lanorensl, CTpo€HHE HX aTOMOB M MOJEKyJ. DU3NYECKHE U XUMUYECKHE CBOWCTBA
raJIor€HOB. 3AKOHOMEPHOCTH M3MEHEHHUS CBOWCTB I'aJIOTEHOB B 3aBUCUMOCTH OT MX IOJOXKEHUS B
[Tepuonnueckoil cucreme. HaxoxaeHue rajloreHoB B IPUPOJE U UX IMOJydYeHue. buonornueckoe
3HAUEHUE U IPUMEHEHHE T'aJIOT€HOB.

l'amoreHoBOIOpOABI U COOTBETCTBYIOLME WM  KHUCJIOTBI: IUIABUKOBAas, COJIsHAs,
OpOMOBOIOPOIHAS, HO0BOOpOAHAs. ["amorenuipl. KauecTBEHHBIE peakIy Ha Talor €HUI-HOHBI.
[TpumMeHeHne coeIMHEHUI TaJIOTEHOB U UX OMOJIOrHYecKast poib.

OObmas xapakrtepuctuka 3ieMeHToB VIA-rpynmsl. Cepa B mnpupojne U €€ MOIydYECHHE.
AnoTponHbie MOAU(PHUKALIUU CEPBI U X CBOWCTBA. XMMUYECKUE CBOICTBA CEpbl U €€ IPUMEHEHUE.

CepoBOJIOPO: CTPOCHHUE MOJICKYJIbI, (PU3NYECKHE U XHUMHUYECKHE CBOWCTBA, IMOJYyYCHUE H
3HadeHue. CepoBogopoanas kuciota. Cynbhuabsl v ux 3HaueHue. JIoMHHODOPHI.

Oxcun cepri(1V), cepaucras Kucnora, cynbhuTsl. KauecTBeHHas peakiyst Ha CyIb(QHUT-HOH.

Oxcun cepsi( VI), cepHas kuciota, cyiabdarsl. Kpucrammoruaparsl.

Cepnast kuciora - CWIbHBIA 371eKTposnT. CBOWCTBa pa30aBiICHHON CEPHOM KHUCIOTHI, Kak
TUMAYHOW KHUCJIOTHI: B3aMMOJIEHCTBUE C METaUIaMH, OCHOBHBIMH M aM(pOTEPHBIMU OKCHJIAMHU,
OCHOBaHUSMHU U aM(POTEPHBIMU TUAPOKCUIAMHU, colsiMU. KauecTBeHHast peakius Ha Cyiab(aT-HOH.

OO6mrast xapakTEepUCTHKA 3JIEMEHTOB VA-Tpynimibl. A30T, CTPOEHHE €ro aroMa M MOJEKYJIBI.
dusndeckre 1 XUMUIECKHUE CBONCTBA U IPUMEHEHHE a30Ta. A30T B MPUPOJIE U €ro OMOJIOornyecKas
pOJIb.

AMMHaK, CTpOEHUE MOJIEKYJbl M (U3NYECKHEe CBOWCTBA. AMMHauHas BOJa,, HallaThIPHBIN
CIUPT, TUApPAT aMMHaka. JIOHOPHO - aKIENTOpPHbIA MEeXaHU3M OOpa30BaHMs KaTHOHA aMMOHHS.
BoccranoBurenbHbie cBoMcTBa amMMuaka. CoiM aMMOHUS M MX NpuMeHeHue. KauyecTBeHHas
peaxiusi Ha KAaTHOH aMMOHHS.

Oxcuzpl a3oTa: HecoseoOpa3yroe U KUCIOTHbIE. A30TUCTasi KUCIOTAa U HUTPUTHL. A30THast
KHCJIOTA, €€ MOJly4eHHe U cBoricTBa. HUTpaTsl.

®ocdop, crpoenune aroma u amwnorponus. DPochuasl. Dochun. Oxcun dochopa(V) u
oprodochopnas kuciora. Docdarel. DochopHbie ynoopenus. MHCEKTULIH B

OO6mrast xapakTepucTuka 3J1eMeHTOB [V A-Tpynmbl: 0COOCHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEILIECTB U COCIUHEHHUU B 3aBUCHMOCTH OT IOJOKEHHMs 31eMeHTOB B Ilepunonnueckoi cucreme.
VYrnepoa. AmnorpomHble Momudukanuu: anmas, Tpadur. AMOpGHBIM  yrIIepoa:  caxa,
AKTUBUPOBAHHBIA yroib. AjacopOmus. XuMHUUYECKHe CBOWCTBa yriepoaa. Kokcoxmmudeckoe
MIPOM3BOJICTBO U ero nmpoaykuus. Kapoumsr.

Oxcun yriepoaa(Il): ctpoenne Moekyibl, moaydeHne u ero cpoiictBa. Okcuna yraepoaa(lV):
CTPOEHHUE MOJIEKYJIb, [IOJYYEHHUE U €ro CBOMCTBA. YTOJdbHasA KUCI0TAa. COJMM YyroJbHOW KHCIIOTHI:
KapOOHATHI U THIPOKapOOHaThl. TexHuYecKas ¥ MUIeBas coja.

Oprannueckast XUMHs. YTJIE€BOJOPOBL..

MertaHn, 3TaH 1 IpoIaH Kak IpeaeibHble (HACHILIEHHBIE) YIIeBOIOPOAbl. DTUIIEH U alleTHIIEH,
KakK HenpeenbHble (HeHaChIEHHbIE) YTriieBoAopobl. CTpyKTypHbIE GOpMYIIbI BellecTB. [ openue
YIJIEBOJIOPOJOB. Peakuinu neruipupoBaHus NpeeiabHbIX yriaeBoopoaoB. KauecTBeHHbIE peakunu
Ha HEeIpeAesIbHbIE COSAMHEHUS.

CrnupTbl. DTHIOBBIA CIHPT, €ro MOJy4YeHUE, MPUMEHEHHEe U (U3MOIOTMYEcKOe ICHCTBHE.
Tpéxaromublii cnupt rauuepud. KauecTBeHHas peakiusi Ha MHONOATOMHBIE CIHUPTHI. YKCYCHas
KHCIIOTa - MMPEACTaBUTENh Kiacca KapOOHOBBIX KUCIOT.

Kpemnuii, crpoenue ero aroma u corictsa. Kpemuuii B npupone. Cununuast u cunad. Oxkeua
kpeMmuaus(1V). KpemaneBas kuciiora u €€ comu.

[Ipon3BoacTBo crekna M 1emeHTa. lIpoaykuus CHUIMKATHOW MPOMBIIUIEHHOCTU: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dasHc. OnTuueckoe BOJIOKHO.
Hewmerannel B npupozae. @pakiimoHHas NeperoHKa KUKoro Bo3ayxa Kak croco0 MosyyeHHs
KHCJIOpo/a, a30Ta, aproua. Iloxydyenue gocdopa, kpeMHuUs, XJI0pa, HoJa. DIEKTPOIU3 PaCTBOPOB.
IlosydyeHne cepHON KUCIIOTBI: CHIPbE, XUMU3M, TEXHOJIOTHYECKasl CXeMa, METOJ| KUIISIILETO
CJIOsI, TIPUHIIMIIBI TETI000MEHa, MPOTUBOTOKA M IUpKysauuu. OneyMm. [Ipon3BoacTBO aMMHaka:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JdeMoHcTpanuu
e Komekuus HeMeTauioB.



e  Mogjenu KpUCTANINYECKUX PEIIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHITHUIIBI €70 Pa0OTHI

I'openue HEMETaIIOB - MPOCTHIX BEIIECTB: cephl, pocopa, JPEeBECHOTO YTIJIsl.
OO0pa3s1bl TaJIOreHOB - MPOCTHIX BEIIECTB.

B3anMozneincTBre rajloreHoB ¢ MeTaJlJIaMu.

BriTecHenue xyiopa 6poMOM HIIM HOAA U3 PACTBOPOB UX COJICH

Komnexkuus npupoaHbIX COEAUHEHUN XJI0PA.

B3anmopeiicTBue cepol ¢ METANIAMM.

I'openue cepsl B kucinopoe

Komnexnwust cynbGuAaHBIX Py

KauectBenHas peakiuius Ha Cyiab(UA-NOH

OObecrLBeunBaHNE OKPALLIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM I'a30M.
B3anMonencTere KOHIIEHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEJIBIO.
OOyriMBaHHe OpPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTOM
Juarpamma «CocTaB BO3ayxay.

Buneodparments! u cnaiapsl «lItnubu 6azapei».

[Tonyuenue, cobupanue 1 pacrio3HaBaHHUE aMMHUAKA.

Paznoxxenne 6uxpoMar aMMOHHUSI.

B3anMoneicTBre KOHIIEHTPUPOBAHHOM a30THOW KHMCIIOTHI C MEJIBIO.

- 'openue u€pHoro nopoxa.

Pa3noxxenne HuTpara Kajaus U rOpeHUe JPEBECHOTO YrojibKa B HEM

- O0Opa31el MPUPOIHBIX coeauHeHUH docdopa.

I'openue pocdopa Ha BO3ayXe U B KUCIOPOJIE.

[Tonyuenune 6emoro gocdopa U UCTIBITAHUE €TO CBOWCTB

Konnekius «O6pa3iibl MpUPOTHBIX COSTUHEHNUN YTIIEPOIa

[Toptper H./1.3enunckoro. [lornonieHne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB
WJIM Ta30B.

YcerpoiicTBO MpoTHBOTA3a.

e Mopnenu MOJIEKyJI METaHa, dTaHa, STHJICHA U alleTUICHA.

B3anmoneiicTBue sTrIeHa ¢ OpOMHOM BOJION M paCTBOPOM TEpMaHTaHaTa Kalus.
OO0mue XUMHIECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOU KHCIIOTHI.

e KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIAPTHI.

o  Komnekuus «OOpa3ubl IPUPOIHBIX COCTUHEHUN KPEMHUS.

e Komrekuus crekia, KEpaMHUKH, IEMEHTA U U3JIEIUN U3 HUX.

e  Komrekuus npoxyKuuy CUIMKAaTHOM IPOMBIIITIEHHOCTH.

e BuzaeodparmenTs! u cnaiinel «IIpou3BoACTBO CTEKIA U IEMEHTAY .

e Komrekuus «IIpuponHbie coeAMHEHNS HEMETAIIIOB) .

e BuzneodparmenTsl u cnaiiipl «@pakioHHas IEPEroOHKa )KUJIKOTO BO3TyXa»
Buneopparmentsl u cnaiinel  «IlonydeHue BoxopoJa, KHCIOpOJAa M TaJlOTC€HOB
JIEKTPOIUTUYECKUM CIIOCOOOM.

Monenu anmnaparoB Ui IPOU3BOJCTBA CEPHOU KUCIIOTBHI.

Mogenb KUISIIETo CIos.

Mozenb KOJIOHHBI CUHTE3a AaMMHAKA.

Buneodparmentsl u cnaiisl «IIpon3BoacTBo cepHoil kUcnoThl». " BuneodparmeHTsl u
cinaiael «IIpon3BoacTBo aMmmuakay.

Konnexunsa «CpIpb€ U1 NOTy4EHUsI CEPHOM KUCIIOTBI».

JlabopaTopHbIe ONBITHI

29. Pacnio3HaBaHue rajoreHu/1-MoHOB.

30. KauecTBeHHBIE peaklluu Ha CyIb(paT-uOHBI.

31. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

32. XuMu4eckue CBOMCTBA a30THOM KHCIIOTHI, KaK AJIEKTPOJIUTA.



33. KauectBeHnHble peakuuu Ha pochaT-uoH.

34. TlosryueHue U CBOMCTBA YrOJbHON KUCIIOTHI.

35. KauectBenHas peakius Ha KapOOHAT-HOH.

36. IIpormyckanue yrieKuciioro ra3a uepes pacTBOp CUIMKATa HaTPHUs.

IIpakTnuyeckne padoTsl

2. VI3yueHue cBONCTB COJSTHOM KUCIIOTBI.

3. U3yueHue CBONCTB CEpHOM KHCIIOTHI.

4. TlonyyeHre aMMHaKka U U3y4€HUE €r0 CBOWCTB.

5. IlomyueHue yriieKUCIOro Ta3a U W3ydeHUe ero cBoicTB. KauecTBeHHas peakius Ha KapOoHAT-
HOH.

MeTasuibl ¥ MX COeIMHEHM I

[Tonoxenne wmeramwioB B Ilepuonnyeckod cucTeME XHMHMYECKMX JJIEMEHTOB 1. .
MenpeneeBa, CTpOCHHME MX aTOMOB M KpHUCTaUIOB. Mertajuinueckass CBSi3b M METaJUIMYECKas
KpHUCTaJUIM4ecKas pemérka. Ou3nueckue CBOKWCTBA METAJUIOB: 3JIEKTPO- WM TEIJIONPOBOAHOCT,
OTpakarolas CrioCOOHOCTh, MIACTUYHOCTh. CIuIaBbl YEPHBIC U I[BETHEHIE.

Mertaibl Kak BOCCTAHOBUTENHU. DJIEKTPOXUMHUUECKUN psil HanpsbkeHui. B3aumopeiicTeue
METAJUIOB C HEMETAJIJIaMU, OKCUAAMU, KUCIIOTAMU, COJIAMU. AJTFOMUHOTEPMHUSL.

OO6mast xapaktepucTuka syeMeHToB |A-rpynmbl OKCHUIIBI U THAPOKCHUIIBI IIETOYHBIX
METaJUIOB, UX MOJIyYEHUE, CBOMCTBA, MPUMEHEHNHE. BaxkHelne CoNMM MIETOYHBIX METaJIOB, MX
3HAYEHUE B )KUBOW M HEKMBOM MPUPOJIE U B )KU3HU YEIIOBEKA.

O6mass  xapaktepuctuka  3ieMeHTOoB  ||IA-rpynnmber  Okcujgsl W THAPOKCHJBI
HIEJI0YHO3EMENIBHBIX METAJIOB, WX IIOJY4Y€HUE, CBOMCTBA, NpUMEHEHue. BaxHelmme coman
[IETTOYHO3EMENIbHBIX METAJJIOB, UX 3HAYECHHE B )KMBOW M HEKMBOM MPUPOJAE U B )KU3HU YEJIOBEKA.
KapGonats! 1 ruipokapOOHATHI KabIIHSL.

XKéctkocTh BOBI: BpeMeHHas ¥ ToCTostHHAs!. CriocoObl ycTpaHEHUsI BpEMEHHOM KECTKOCTH.
CriocoObl yCTpaHEeHHs TOCTOSIHHON KECTKOCTH. MIOHUTEI.

CoenuHeHus aTIOMHHHUS B TPHUPOJAC. XUMHUYECKHE CBOWCTBa anmomMuHusA. OCoOEHHOCTH
OKCHJIa U TUJIPOKCHIA aTIOMUHUS Kak aM(OTEpHBIX COeAMHEHUH. BaxkHelne conu amtoMUHUS
(x;mopun, cynbdar).

OcobeHHOCTH CTpOeHHsI aToMa skenesa. JKeme3o B mpupojae. Baxueinme pyasl skenesa.
Oxkcunpl u rugpokcuabl xene3a(ll) u xenesza(Ill). Conm xenesa(Il) u sxeneza(Ill). OOnapyxenue
MOHOB KaTHOHOB KeJIe3a B PaCTBOpPE. 3HAUCHHE COCAMHEHUH XKee3a.

Koppo3us xumuueckast 1 3JIEKTPOXUMUYECKasd. 3allUTa METAILUIOB OT KOppo3uu. Mertasuisl
B IIpHpo/ie: B CBOOOIHOM BHJIE U B BUe coequHeHuid. [lonstue o metammypruu. YépHas u BeTHas
Metautyprus. IlupoMeramnyprusi, THAPOMETALIYprus, 3JIEKTpoMeTautyprus. JloMeHHbII
npouecc. [lepepabotka uyryHa B cTajgb. DJIEKTPOJIU3 PACILIaBOB.

JdemoHcTpauuu
e BzanmozelcTBHUE HATPUS, JTUTHS U KaIbLMS C BOJOM.
l'openue HaTpusi, MarHus U ’Kejae3a B KUCIOPOJIE.
Bcenbiika tepMUTHON CMECH.
B3anmMopeiicTBue cMecH MOPOLIKOB CEphI U JKeJe3a, IUHKA U CEpBI.
B3anmMopeiicTBrue amtOMUHMS C KUCIOTaMH, HIEJI0YaMHu U BOJOM.
B3aunmMopeiicTBue xene3a u Meau C XJI0POM.
B3anMoneincTteue Meau ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM W a30THOM KUCIOTOU
(pa30aBneHHON U KOHIICHTPHUPOBAHHOI).
Okpacka miaMeHu COeTUHEHUSIMH LEJI0YHbIX METAJIOB.
Okpacka miaMeHt COeTUHEHUAMH ETOYHO3EMENIbHBIX METAJIJIOB .
T"amenue u3BecTH BOOOH.
[TonydyeHue KECTKON BOABI B3AUMOJAECUCTBUEM YIIJIEKUCIIOTO C U3BECTKOBOM BOJIOM.
YcTpanenue BpeMeHHOM KECTKOCTH KUTISTYCHUEM U T00aBKOM COJIBI.
YcrpaHeHue moCTOSHHOM KECTKOCTH JI00aBKOM COJIBI.
WNoHUTHI ¥ IPUHITNT UX AeUCTBUS (BUACODPArMEHT).



Konnexkuus npupoaHbIX COEINHEHNN aTIOMUHMSL.

Buneodparmentst u cnaiiabl «OKCHI AIIOMUAHUS U €r0 MOAU(DUKAIIIN.

[onmyuyenne ampOTEPHOTO r'UAPOKCHAA ATIOMUHUS M UCCIIEIOBAHUE €r0 CBOMCTB.
Komnexkuusa «XuMuuecKkre HCTOYHUKH TOKa».

Pe3ynbrarhl [UIMTENBHOIO SKCIHEPUMEHTA 110 U3YYCHUIO KOPPO3UM CTAJIbHBIX U3JEIUN B
3aBUCHMOCTH OT YCJIOBUH IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau (I1) Bogopoom.

Buneodparmentst u cnaiiibl «[IpoM3BOICTBO UyryHa U CTAIM».

Buneodparmentst u crnaiiapl «M3nenus u3 4yryHa v CTalim.

Buneodparmentst u crnaiiasl «[Ipou3BoCTBO aIFOMUHUS.

JlabopaTopHble ONBITHI

37. BzaumogeiicTBre xene3a ¢ pactBopoMm cynbhara meau(1l).
38. IlomyueHue U3BECTKOBOM BOJIBI U OTIBITHI C HEH.

39. Monyuenue ruapokcuaos xemnesa (1) u (11D).
40.KauyecTBeHHBIC PEaKIMK Ha KAaTHOHBI XKeJe3a.

IpakTuyeckue paéoTsl
6. [lonydeHue )xecTKON BOJBI U CIIOCOOBI €€ yCTpaHEHUS.
7. Penenne sKCiepuMEHTAIBHBIX 33/1a4 110 TeMe «MeTalib».

XuMHus M OKpY:KamoLias cpeaa

Crpoenue 3emiu: SApo, MaHTHA, 3€MHasl KOpa, UX XUMUYecKuil cocTtaB. Jlutocdepa u eé
XuMu4yecknuii coctaB. Munepanbl. Pyasl.  Ocamounsie mnopoasl. [lone3Hele HCKomaemsle.
XuMuyeckuit coctaB Tuipochepbl. XUMHUUECKHH cocTaB aTMOC(EPHI.
HcTOuyHUKH XMMHYECKOTO 3arps3HEHHUs OKpyXkaromeld cpenpl. [1oOambHBIE 3KOJOTHYECKHE
IpoOJeMBl  YEJIOBEUECTBA: MAPHUKOBBIA I(PQPEKT, KUCIOTHBIE JOXKIU, O30HOBBIC [BIPHI.
MexayHapoiHOE COTPYAHMYECTBO B OOJACTH OXpPaHbl OKPYKAIOLIEH cpeasl OT XUMHUYECKOTO
3arpsi3HEHUs. «3eJIE€Has XUMUD.

JdemoHcTpauuu
e Buneodparmentsl u cnaiapsl «CtpoeHue 3emiid U €€ XuMudeckuii coctaBy. " Kommeximst
MHHEPAJIOB ¥ TOPHBIX TTOPOJI.
o Komnekuus «Pyapl MeTaniony.
e  BuneodparMeHTsl U ciaiiabl «I 100aabHbIE SKOJOTHUECKHE MPOOJIEMBI YEIIOBEUECTBAY.

JlaGopaTopHble ONBITHI
41. 3ydeHue rpaHuTa.
42. VIzyueHrne MapKUPOBOK Pa3IMYHBIX BHJIOB IPOMBIIIICHHBIX U IPOJIOBOJILCTBEHHBIX TOBAPOB

O000menne 3HaHUI 10 XMMHH 32 KYPC OCHOBHOM IK0JbIL. [Toagroroska k OcHoBHOMY
rocy1apcTBeHHOMY 3K3aMeHYy
CtpoeHue aToMa B COOTBETCTBUH C [TOJIOKEHUEM XMMHUYECKOT0 a1eMeHTa B [lepuoauueckoit
cucreme. CTpOEHHE BELIECTBA: XUMHUYECKAs CBSI3b M KPUCTAUIMYECKUE PELIETKH. 3aBUCUMOCTH
CBOWCTB 00pa30BaHHBIX 3JEMEHTaMH IMPOCTHIX BELIECTB (METAJIOB, HEMETAIOB, OJaropoIHbIX
ra3oB) OT MOJIOKEHUS 3neMeHToB B [lepuoanyeckoit cucreme. TUIONOTUS HEOPraHUYECKUX
BEIIECTB, JIEJICHUE UX Ha KJIacchl U rpynnsl. [Ipencrasurenu.

IIpu3Haky 1 ycii0BUS NPOTEKAHUS XUMUUECKUX peakUnid. TUIOI0rus XUMHUYECKUX peakui 1o
pa3nuyHBIM OCHOBaHUAM. Peakuumum wHoHHOro o6meHa. OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIE
peaxkuuu.

XUMHYECKHE  CBOMICTBA MPOCTBIX  BEIIECTB. XapaKTepHblE XMMHUYECKHE  CBOWCTBa
coJ1e00pa3yoIMX OKCUIOB, THIPOKCHAOB (OCHOBaHMM, KUCIOT M aM(pOTEPHBIX T'MJIPOKCHIOB),
COJIEH.



B pe3yabTaTe n3yueHusi XMMHUH Ha 6a30BOM ypoBHe B 9 KJjiacce

Yuyenuk HAY4YIMTCH:

Ilonumamsu

- XMUMHYECKYI0 CHMBOJIMKY: 3HAKA XHMHUYECKUX DJIEMEHTOB, (DOPMYIBI XUMHYECKHX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKITUN

- BOKHEUIIINE XUMUYECKUE TMOHATHS: BEUIECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE aTOMHAs U MOJICKYJISIpPHAsI MACChl, MOH, KATHOH, aHUOH, XUMHYECKasi CBSI3b,
AIEKTPOOTPHUIIATEIBHOCTD, BaJICHTHOCTh, CTENEHb OKUCIEHHWS, MOJb, MOJSpPHas Macca,
MOJISIDHBI  O0BEM, PACTBOPBI, JJICKTPOJIUTHI M HEIJCKTPOIMTHI, JJIEKTPOTUTHICCKAS
JUCCOIUAIMS, OKHUCINUTEIbL U BOCCTAHOBHUTE/IL, OKHCIICHUE W BOCCTAHOBJICHUE, TCILJIOBOM
3¢ dexT peakiuu, OCHOBHBIE TUIIHI PEAKIIU B HEOPTaHUUECKOW XUMUU

- (OpMYITMPOBKH OCHOBHBIX 3aKOHOB M TEOPUN XHUMHUHU: aTOMHO-MOJICKYJISIPHOTO yUEHUS,
3aKOHOB COXpaHEHUsI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa BEIIECTB, ABOTapo;
nepuoanueckoro 3akona J[.11.MenneneeBa; Teopun CTpPOCHHsS ATOMA U YYEHUS O CTPOCHUH
BEILIECTBA; TEOPUH IEKTPOTUTHUECKON AUCCOMUAINN U YICHHUS O XUMHUYECKON PEaKIUU.
Has3zvieamo

- XUMHYECKHUE DJIEMEHTBI

- COeIMHEHUS U3yUYCHHBIX KIIACCOB HEOPTAaHMYECKNX BEIECTB

- OpraHWYeCcKHe BENIecTBa MO uX (opMyJsie: MeTaH, dTaH, JTUJICH, alleTHJICH, METAaHO,
ATaHOJI, TJIMIIEPUH, YKCyCHAs! KUCIIOTa, TII0K03a, caxapo3a

Obvacramo

- (pusnueckuii CMBICT MOPSAKOBOTO HOMEpPAa XMMHYECKOTO 3JIEMEHTa, HOMepa TPymmbl U
MepUo/ia B IEPUOANYECKON CUCTEME XUMHUUECKUX 31eMeHToB J[.M.Menpeneena, kK KOTOPbIM
3JIEMEHT MPUHAJICKUT

- 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpeAeIaX MaJIbIX
MEePUOIOB U A-TPYIIN, a TAK’KE€ CBOMCTB 00pa3yeMbIX MU BBICITUX OKCHJIOB M THAPOKCHIOB
- CYITHOCTH TIPOIECCa MIEKTPOTUTHICCKON TUCCOIUAIINK U PEAKIIM HOHHOTO 0OMeHa
Xapaxkmepu3zoeamo

- XMMHYECKHE 3JIeMEHThl 1-20 Ha OCHOBE MX MOJOXEHUS B MEPUOJUYECKON CHUCTEME
xumMuueckux emeHToB J.M.MeHneneeBa u 0COOEHHOCTEH CTPOSHHUS UX aTOMOB

- B3aUMOCBSI3b MEXJy COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEOPraHUYECKUX BEIIECTB
-XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (ITPOCTHIX BEIIECTB
1 COCMHCHUN)

Onpeodenamep

- COCTaB BEIIECTB M0 UX GhopMysiaM

- BAJICHTHOCTh U CTCIICHH OKUCJICHUS 3JIEMCHTOB B COCIUHCHUU

- BUJIbI XUMHUYECKOM CBSI3H B COCTMHCHUSIX

- THIBI KPUCTAIUIMYECKUX PEIISTOK TBEPBIX BEIICCTB

-IIPUHAICKHOCT BEUIECTB K OMPEICIICHHOMY KIJIaCCy COeTUHEHUI

- THIBI XUMUYECKUX PEAKIUN

- BO3MOKHOCTb MPOTEKAHUS PEaKINii HOHHOTO 0OMeHa

Cocmaenamo

- CXEMBbl CTPOEHHS aTOMOB IMEPBBIX JBAALATA 3JIEMEHTOB NEPHUOJUYECKON CHUCTEMBI
J.1.MeHnpaeneeBa

- (opmyTBI HEOPTraHUUECKUX COSAMHEHUN U3YYEHHBIX KIIACCOB BEIIECTB

- YpaBHEHHUS XMMUYECKUX PEAKIIH, B TOM YHUCIIEC OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX, C
MTOMOIIBI0 METO/Ia NIEKTPOHHOTO OamaHca

besonacno oopamamuca

- ¢ XMMHYECKOH ToCyI0i 1 Tab0paTOpHBIM 000PYI0BaHHEM



IIposooumsp xumuyeckuil IKCnepumenm

- HOATBEPKAAIOIIUN XUMUYECKUI COCTAB HEOPTaHUYECKUX COEAUHEHUI

- IOATBEPKIAIOIIUM XMMUYECKHE CBOMCTBA M3YUCHHBIX KJIIACCOB HEOPTaHUYECKUX BEIIECTB
- 110 TIOJYYEHUI0, COOMPAHUIO U PACIIO3HABAHUIO T'a3000pa3HBIX BEIIECTB

- M0 ONPEJENICHUI0 XJIOPUI-, Cylb(dar-, KapOOHAT-UOHOB U MOHA aMMOHHUS C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI

Botuucname

- MacCOBYIO JIOJIO XMMUYECKOTO JIEeMEHTa 1o (popmyJsie CoeTUHEHUS

- MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE

- Maccy OCHOBHOT'O BEUIECTBA M0 U3BECTHOM MACCOBOM J0JI€ MPUMECE

- 00BEMHYIO JIOJTF0 KOMIIOHEHTA Fa30BOM CMeCH

- KOJIMYECTBO BEIIECTBA, 0OBEM HJIM MacCy BEIeCTBA MO KOJUYECTBY BEIIECTBA, O0BEMY
WJTM MacCe PeareHTOB WU MPOIYKTOB PEAKIIUU

Hcnonvzoeams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0esAimelbHOCmU U
NOBCECOHEBHOIIL JHCUHU

- U1s1 6€30macHOro OOpallleHusl ¢ BEIIECTBAMH W MaTepHuallaMU B TTOBCEIHEBHOM JKU3HU U
TPaMOTHOTO OKa3aHUs MEPBOI MOMOIIU MPU 0KOraxX KUCIOTAMU U MIEI0YaMu

- 17151 OOBACHEHHS OTJIEIBHBIX (DAKTOB M MPUPOJIHBIX SIBJICHHUI

- 17151 KpUTUYECKOM OIIEHKHU MH(OPMAIIUU O BEHIECTBAX, UCTIOIB3YEMBIX B OBITY

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

XapakTepru30BaTh OCHOBHBIC METO/IbI TTO3HAHUSI XUMUYECKUX 0OBEKTOB

Paznuuate xuMuueckre 0ObEKTHI (B CTAaTHKE):

- XUMHYECKHE DJIEMEHTHI ¥ TIPOCThIC BEIIECTBA

- METAJLJTBI ¥ HEMETAILTHI (M XapaKTepHU30BaTh OTHOCUTEILHOCTh TPUHAITIC)KHOCTH TaKHX
00BEKTOB K TOW MJIM UHOM rpyIine

- OpraHu4ecKkre U HeOpraHMuecKue COeTUHEHMS

- TUAPOKCUABI (KUCIOPOACOAepKAIINE KUCIOThI, OCHOBAHUS, aM(OTEpHBIE TUAPOKCH/IbI)
- OKCHJIBI HECOJIEOOpa3yoIIHe U cojicoOpasyromue (KHUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIC)
- BJIGHTHOCTb U CTETIEHU OKUCIICHUS

- CUCTEMaTUYECKHE U TPUBHAJIbHbIE TEPMUHBI XMMUYECKOW HOMEHKJIIATYPhI

- 3HAKOBYIO CHUCTEMY B XUMUU

Paznuuarhe xumMuueckre 0ObEKTHI (B JMHAMUKE):

- (uzuveckre U XMMHYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHHUSI M TUCCOLUALIUU

- OKUCJIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMN U PEaKIi OOMeHa

- CXEMbI U YpaBHEHUS XUMUUYECKUX peakiuit

CooTHOCHTB:

- SK30T€PMHUYECKHE PEAKIIUHU U PEaKLUU TOPEHUS

- KaTaJTUTUYECKHUE PeaKui U (epMEHTATUBHBIEC PEAKIIMU

- M€TaJlsl, OCHOBHBIN OKCHUJ, OCHOBAaHUE, COJIb

- HeMeTaJlll, KUCIOTHBIN OKCHJ, KUCIIOTY, COJIb

- CTpOEHHUE aTOMa, BUJ XUMUYECKON CBS3H, TUI KPUCTAJUIMYECKON PEIIETKH U (PU3HUECKUe
CBOIICTBa BeIlleCTBa

- HaXOXKJICHHE AJIEMEHTOB B TIPUPO/IE M MPOMBIILIIEHHBIE CITOCOOBI MX TTONyUeHUS

- HEOOXOIMMOCTh XUMHUYECKOTO MTPOU3BOJICTBA M TPEOOBAHUI K OXpaHE OKPY KaroIIen
cpensl

- HEOOXOIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEILIECTB U MaTEPHAIIOB U TPEOOBaHMIA K
3J10pOBbECOECPEIKEHUIO



BLII[BI/IFaTB H S3KCIICPUMCHTAJIBHO MPOBEPATH T'MIIOTE3bI O XUMHUYCCKUX CBOHMCTBax
BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHUS M MPUHAUIEKHOCTH K ONPEICTICHHOMY KIaccy
(rpymnrie) BeecTs

HpOFHO3HpOBaTB CHOC06HOCTB BCIICCTBA MMPOABJIATH OKHMCIIMTCIBHBIC WU
BOCCTAaHOBHTEJILHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCIICHHSI 3JICMEHTOB, BXOISIIHUX B
€0 COCTaB, a TAKKEC NPOAYKTOB COOTBECTCTBYIOIIUX OKHUCIIMTCIbHO-BOCCTAHOBUTCIIBHBIX
peakuui

CocTaBisATh YpaBHEHHUS PEAKIHMM C y4aCTHEM TUITUYHBIX OKHUCIUTENCH U BOCCTAHOBUTEIEH
Ha OCHOBE AJIEKTPOHHOr0 OanaHca

OHpCILGHﬂTL BO3MOXHOCTD IMIPOTCKAHUA XUMHUYCCKUX peaKIII/If/'I Ha OCHOBC
MEKTPOXUMHUYECKOTO PsIa HAMPSHKESHUH METAJIOB, Psia dJEKTPOOTPUIIATSIIBHOCTH
HEMETAJIJIOB, TAOJIUIIBI PACTBOPUMOCTH U YUYETa YCIOBUN IPOBEICHUS PEaKIIUA
[IpoBoaUTH pacyeThl M0 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM

- JI1 BBIBOJA q)OpMy.]'H)I COCANHCHUA 110 MAaCCOBBIM JOJIAM 3JICMCHTOB

- JUTSI TIPUTOTOBJICHUS PACTBOPA C UCIOJB30BAHUEM KPHCTAJUIOTHIPATOB

- I HAXOXKACHHUA OOJU BbIXOJa MPOAYKTA pCAKIHU MO OTHOIICHUIO K TCOPCTUICCKHA
BO3MOXXHOMY

- ¢ ucnoap3oBaHue npasmia ['eit-JIroccaka 06 00bEMHBIX COOTHOIIICHUSIX Ta30B

- C UICTIOJTIB30BaHUEM MTOHATHI «KMOIIBY, «MMOIIbY, 9UCI0 ABOTaPO»

- 10 TCPMOXUMHUUYCCKUM YPaBHCHHUAM pCaKIUU

[IpoBOIUTh XUMHUYECKUNH DSKCIEPUMEHT C HEYKOCHUTEIbHBIM COONIOIEHUEM TPaBUI
TEXHUKH 0€30MMacHOCTH

- [0 YCTAHOBJICHHUIO KAYECTBEHHOT'O W KOJIMUYECTBEHHOT'O COCTaBa COCTMHEHUS

- TP BBITIOJIHEHUHU UCCIIE0BATEIBCKOTO MPOEKTa

- B JIOMAILIHUX YCJIOBUSAX

Hcnonb30BaTh MpuoOOpEeTEHHBIE KITIOUYEBbIE KOMIETEHLUU ISl BBIMOJIHEHUS MPOEKTOB U
y4eOHO-HCCIIeIOBATEILCKUX pPa0O0T IO M3YyYCHHIO CBOWCTB, CIOCOOOB TIOJNYYCHHS U
pacrno3HaBaHUs BEILIECTB

Onpenenarb  UCTOYHMKM ~ XMMHYECKOM  MHQOpMAIMH,  OPEACTaBISATh  CIIMCOK
MH(OPMALIMOHHBIX PECYpPCOB, B TOM 4YHCIE€ M Ha HMHOCTPAHHOM $3bIKE, TOTOBUTH
nH(OPMALIMOHHBINA TPOAYKT U PE3EHTOBATDH €ro

OOBEeKTUBHO OICHMBATh HMH(POPMAIMIO O BEIIECTBAX M XUMHYECKHX Ipoleccax,
KPUTHYECKH OTHOCHUTHCS K IMCEBIOHAY4YHON MH(OpManuu, HeI0OPOCOBECTHOM pekiiame B
CpeICTBaX MaccoBOM MHpOpMAIUU

Co3znaBaTh MOJIENIH U CXEMBI 7Sl pelIeHHs Y4eOHBIX U ITO3HABATENbHBIX 33/1a4.



6. TemaTnuyeckoe MIAHUPOBAHME KYpCa XUMMH.

9 kuacc

Ne Tema ypoxka KosmyecTBo yacos

n/n
IloBTOpeHue u 060011eHHE CBeleHUIT 10 Kypcy 8 kiacca. XMMHYeCKHe peaKliu D 4.

1 Knaccudukamms HeOpraHM4ecKuX BEIIECTB M UX HOMEHKIaTypa. THIIBI XUMHUYECKOH CBAZH 1

2 Knaccugukanus XaMHYeCKUX peakuii 0 pa3TMIHbIM OCHOBAHUSM 1

3 Krnaccudukanus XMMHUECKHUX peaKIUi 110 pa3Iu4YHbIM OCHOBaHUIM 1

4 [TonsATHE O CKOpOCTH XUMUYECKOM peakunu. Karanus 1

5 [TonsATHE O CKOpOCTH XUMHUYECKOHM peakunu. Karanus 1

XHMHYeCKHE peaKliH B pacTBopax 9 4.

6 DJIEKTPOJIUTHYECKAs TUCCOLIAIINAS 1

7 OcHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOJIUTUYECKOM TUCCOLMALIUN 1

8 XHUMHUYECKUE CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB 1

9 XHWMHYECKUE CBOMCTBA KHCIIOT KaK 3JIEKTPOJIMTOB 1
10 | Xumuyeckre CBOKWCTBA OCHOBAHUM KaK AJICKTPOIUTOB. 1
11 | Xumuyeckue CBOKWCTBA COJICH KaK JIEKTPOJIUTOB 1
12 [TonsTHE 0 THAPONN3E COEH 1
13 O0001IeHEe ¥ cCUCTEMAaTU3alMs 3HAHUI 10 TEME. 1
14 | KonTponsHas pabora Ne 1 1

Hemertanabl u ux coenuHenus 21 4.
15 | OOmas xapakTepUCTHKa HEMETAJLIIOB
1

16 | O6mas xapakrepuctuka snemMeHToB VIl A—rpynmsl - ranorenos 1
17 CoenquHEHUs raI0reHOB 1
18 | O6mas xapakrepuctuka >1eMeHToB VI A-rpynmsl — XxanbskoreHoB. Cepa 1
19 | CepoBomopoa u cynb(uisl 1
20 Kucnoposinele coenHeHust cepbl 1




21 | OOmas xapakTepuCcTUKa 3eMeHTOB V A-Tpymisl . A30T 1
22 | Amvuak. Conu aMMOHUS 1
23 | KucnopoHple COeTMHEHHS a30Ta 1
24 | KucnopoiHbIe COSTMHEHUS a30Ta

25 | ®ocdop u ero coeTuHEHUS 1
26 | OOmas xapakTepucTuka sneMeHToB |V A-rpynmsl. Yriepoa 1
27 Kucnopoaneie coequHenns yriepoaa 1
28 | YrmeBomopos 1
29 | Kucnopojicoepkaniue OpraHnuecKue COSMHCHHUS 1
30 | Kpemuwuii u ero coemuHEHUS 1
31 | CunmkaTHast MPOMBIILIEHHOCTb 1
32 | Ilomy4yeHne HEMETAIIIOB 1
33 [Tonyuenne Ba)KHEUIITUX COCTUHEHUN HEMETAJIIIOB 1
34 O0001IeHre 1 cucreMaTu3anus 3HaHui o teMe «HemeTaiuisl 1 UX COeTUHEHUSY. 1
35 | KonTtpoawsHas padora Ne 2 1

Metaaibl 1 ux coequnenus (14 )

36 | Ob6mias xapakTepuCcTHKa METAJUIOB 1
37 | XuMHYECKHUE CBOMCTBA METAJJIOB 1
38 | Ob6mas xapakTepucTuka 3J1eMeHTOB | A—rpymmsl 1
39 | Ob6mas xapakTepucThKa 3JeMeHTOB | A—rpynmsl 1
40 | OOmas xapakTepucTuka 1eMeHToB || A—rpynmsl 1
41 | JXKecTKOCTb BOJIbI U CIIOCOOBI €€ YCTPaHEHUs!

42 AJIOMUHHHN U €T0 COETUHEHHUS 1
43 ’Kene3o u ero coequHeHU 1
44 | XKene3o u ero coeTuHEHUS 1




45 | Koppo3ust METaioB ¥ CIIOCOOBI 3aIIUTHI OT HEe 1
46 | Meramnsl B pupoae. Ilonstre o MeTamutypruu 1
47 | Meramnsl B npupoze. [lonstue o meramutypruu 1
48 | O6oOmeHre 3HAHM 1O TeMe «MeTauTbl» 1
49 | KonTpoapHas padora Ne 3 1
JlaGopaTopHBIil NPAKTUKYM 7 4
50 [Ipaktuueckast pabora Ne 1. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 M0 TeMe « DIEKTPOTUTHUECKAs 1
JICCOTIAAITUS
51 | Ilpaktuyeckas padora Ne 2 «M3yueHne cBOMCTB COJISTHOM KHUCIOTHI 1
52 | IIpaktuaeckas padota Ne 3. «/3ydeHHe CBOMCTB CEPHON KHCIOTHI» 1
53 [Tpaktrueckas padora Ne 4. «IlonydyeHne aMMuaka M U3y4€HHE €r0 CBOMCTBY 1
54 | Ilpaktuyeckas padora Ne 5. «I[lomyueHue yriaekuciaoro raa u H3y4eHHE er0 CBOMCTBY 1
55 | IIpaktuyeckas padora Ne 7. Pemienne 3KCiepuMEHTAIBHBIX 337124 110 TeMe «MeTalbhy 1
56 | Ilpaktuyeckas padbora Ne 6 «KecTKOCTb BOJIBI M CIIOCOOBI €€ yCTPAHCHHUSI 1
XuMHS M OKpPYsKaloas cpeaa 2 4
57 | XMMHUYECKUH COCTaB IUIAHETHI 3eMIIs 1
58 | OxpaHa okpy:Karolel cpesibl OT XUMUYECKOTO 3arpsi3HEHUS 1
O06001eHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM mKoJbl. [loaroroka k OI'36 4
59 BemecrBa 1
60 XHUMHYECKUE PEAKITUN 1
61 | OcHOBBI HEOPraHMYECKON XUMUU 1
62 | O6o01IeHre U cucTeMaTu3alysl 3HaHHi, TOJyUYeHHBIX B Kypce XuMuu 8-9 kiacca. 1
63 | KonTposbHas pabota Ne 4 1
64 | AHanu3 BBIIOJHEHUS! KOHTPOJIbHOM paboThl 1

PesepBHOe Bpems 4 4

Hroro:
B TOM uHciIe KOHTPOJbHBIX padoT — 4
IIpakTuyeckux pador - 7

68 u




Ka.ﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHE

Ba3oBblii ypoBeHb 00pa3oBaHus
9 knace
(2 u B HEmet0, Bcero — 68 4, U3 HUX 2 yaca - pe3epB)

IliianupyemMbie pe3yJbTaThl AKTyanbHas Cpokn
TeMaTHUKa IS NPOBCACHUS
Ne Tema OcHOBHOE ITo ITo
) JIMYHOCTHBIE peruona/
n/n coJepKaHue ypoKa mwiany | ¢akry
IMpeamerHbIe MeTtanpeameTrHbie
Nurterpanus
MPEIMETOB
IToBTOpeHne u 0600IIeHNEe CBeIeHMIT MO Kypcy 8 kiacca. Xumudeckue peakiuu (6 4)
Knaccuduxarms bunapsuslie Xapaxmepuzoeamsv OKCUIBI, PeryasiTuBHble
1/1 HEOPraHUYEeCKUX coequHeHAA. OKCHABI TUIPOKCUJIBI U COJIH 110 IUIaHY: DopMyIMpOBaTh LENb YPOKA U
BEIIECTB U MX coJieo0pasyromme u COCTaB, CIIOCOOBI 00pa30BaHUA CTaBUTH 3a/1a41, HEOOXOANMBIE
HOMEHKJIaTypa. HEeCoJIe00pasyIoIIne. Ha3BaHWM, XapaKTepHBIE CBOWCTBA | JUIA €€ TOCTHKEHHUS,
Tunsl xumuueckot | ['mapokcus: U NOJTy4eHue MJIAHUPOBATH CBOIO
CBSI3H OCHOBaHWUS, Knaccuguyuposams oxcusl, JIESITENFHOCTD U
Hucrpykrax mo Th | amdorepHbie TUJIPOKCHU/IBI ¥ COJIU T10 MIPOTHO3UPOBATH €€ PE3YIbTAThI
THAPOKCHIBI A3JMYHBIM [IPU3HAKAM
AP NG p P Ilo3HaBaTe/IbHBIE
KHCTIOPOJICOAepXKAIue | Yuems MOATBEPKIATH

kuciIoTel. CpenHue,
KHUCJIbIe, OCHOBHBIE U
KOMILIEKCHBIE COJIH.
TwIIBI CBSI3M —IOHHAS,
KOBaJIEHTHas,
MeTauTnyecKast,
BOZOPOIHAS
JdemMoHcTpauuu.
O3HaKOMIICHHE C
KOJUIEKLIUSMHU
METAIOB 1
HEMETAJIJIOB.
O3HakoOMJIEHHE C
KOJUIEKLIUSMH OKCHIIOB,
KHUCIIOT B COJICH

XapaKTEePUCTUKY OTAETHHBIX
MpEeICTAaBUTENECH KI1acCOB
HEOPTaHWYECKIX BEIIECTB
YpaBHEHUSMH COOTBETCTBYIOIINX
peakuuit

Packpuvisams TeHETHIECKYTO
CBSI3b MEXIY KIaccaMu
HEOPTaHWYECKUX COCTMHEHUN

CTpouTh JIOTHYECKHE
paccyXIieHusl, yCTaHABIINBATh
MPUYNHHO-CIIEICTBEHHBIE
CBSI3H, TOHUMATh,
CTPYKTYPHUPOBATh H
WHTEPIPETHPOBATH
nH(OPMAITHIO, TTPEICTABICHHYO
B CXEMaTUYHOM BHJIC
KoMMyHHKATHUBHBIE
CTpouTth peyeBbie
BBICKa3bIBaHUSI B YCTHOH H
MUCBMEHHOH Popme,
apryMEHTUPOBAThH CBOIO TOUKY
3peHust

JIMYHOCTHBIE




DopMUpOBaHUE
[I03HABATEIBLHOIO UHTEpECa K
U3YUYEHUIO XUMUHU, MOTHUBALIMS
yYaluxcs Ha MOJy4YEeHUE HOBBIX
3HAHUMI

2-3/2-

Knaccudukarus
XUMHNYECCKUX
peakuui mno
pa3In4YHbIM
OCHOBAaHUAM

O60011eHNe cBeIcHUH
0 XUMHYECKUX
peaKuusx.
Knaccudukarius
XUMUYECKUX PEAKIIUM
10 Pa3IUYHbIM
OCHOBAHUSM: TI0
COCTaBy M YHCITY
pearupymomnmx u
00pazyIonmxcs
BEIIECTB, 10
TeIoBOMY 3P eKTy,
10 00paTUMOCTH, 11O
arperaTHoMy
COCTOSIHHIO
pearupymomumx
BEIIECTB, 110
W3MEHEHUIO CTENEeHEN
OKHCIIEHUS 3JIEMEHTOB,
T10 UCITOJIb30BaHUIO
KaTanau3aropa
JlabopaTopHble
ONBITHI

1. Bzaumopeiicteue
aMMHaKa u
XJIOPOBOJIOPO/IA.

2. Peakuus
HEUTpanu3anuu.

3. HaGmronenue
TeroBoro 3 dexra
peaxumn
HEeUTpaln3anum.

Obvscusimy OHATUS
«XMMHUYECKasi PEaKIs»,
«pEaKIMU COCTMHCHHUS,
pasjoxeHus, 0OMeHa,
3aMeIeHHS», «PEaKIHsI
HEUTpaIn3alumny, «3K30- U
9H/IOTEPMUYECKUE PEAKITHI,
«obpaTumble 1 HeoOpaTuMble
PEaKINm», KrOMO- 1
reTepOreHHbBIE PEakInuy,
«KaTAJTUTHYECKUE U
HEKaTATUTUIECKUE PEAKIINNY,
«OKHCIIUTEIBHO-
BOCCTaHOBUTEJBHBIC PEAKIIHH»

Knaccugpuyuposameo
XUMHYECKHE PEaKIIUHU 110
Pa3MMIHBIM OCHOBaHUSIM

Onpedensimb CTETICHA
OKHCJICHUS 3JICMEHTOB,
OKHCJIMTENb U BOCCTAHOBUTEITb,
MPOIIECCHl OKUCIICHUS U
BOCCTaHOBJICHUS

Ilo3HaBarTeJbHBIE:
OCYIIECTBIISITh CPABHEHUE,
co3aaBaTh OOOOIICHUS,
YCTaHaBJIMBATh aHAJIOT'UH,
KJaccu(UIIMPOBATh U JIENaTh
BBIBOJIbI, CTPYKTYPHUPOBATh
WHPOPMAIUIO
PeryJasiTHBHBIE: BBHIOJIHATh
3aJIaHUs 110 OIPEICIICHHOMY
alroOpUTMy, CPaBHUBATH
pe3yJIbTaThl C TAJIOHOM, IPU
HEOOXOIMMOCTH
KOPPEKTHPOBAThH OIMIIOKH
CaMOCTOATEIBHO
KoMMyHHKATHBHbBIE: CTPOUTH
peueBble BHICKA3bIBAaHUS B
YCTHOW ¥ MTUCBMEHHOH (hopMme;
paboTaTs B TpyIIIIe IS
JIOCTHYKSHHUS TEJIH;, BRIpAXKaTh U
apryMEHTHUPOBAThH CBOIO TOUKY
3peHust

JInuHocTHBIE: HOPMHUPOBAHUE
YMEHUS YIPABIATH CBOSH
MO3HABATEIbHOI
NIESITETFHOCTHIO; TOHNMaHUE
3HAYUMOCTH €CTECTBEHHO-
HAYYHBIX 3HAHWUN TS PEIICHUS
MPAKTHYECKUX 3324




4. BzanMoneiicTBre
CEPHOMU KHUCIIOTBI €
oxcugom meau (II).

5. Pasnoxenue
MEPOKCH/IA BOAOPOIa C
MOMOIIBIO KaTanas3bl
kapTodens

4-5/4-

ITonsarue o
CKOPOCTH
XUMHYECKOHN
peaxkuuu. Karamus

[TonsTue o ckopoctH
XUMHUYECKOH PEeaKIiH.
dakropsl, BIUAIONINE HA
CKOPOCTHh XUMHUYECKUX
peaxuuii: mpupoaa
pearupyomnux BeIecTs,
UX KOHIIEHTpaIHs,
TeMmIepaTypa, IIouaib
COTNPUKOCHOBEHUS,
HaJIW4ue KaTaau3aTopa.
Karanus
JemoHcTpanum:

- 3aBHCHMOCTb CKOPOCTH
XUMUYECKOH PEAKLHUHU OT
IPUPOJBI  pEarnpyIOIIIX
BEIIIECTB.

- 3aBHCUMOCTH CKOPOCTH
XUMUYECKOW PEAKLHUU OT
KOHLICHTPALUX
pearupymomnmx BeIecTB.

- 3aBHCUMOCTH CKOPOCTH
XUMUYECKOW PEAKLUHUH OT
IJI0INAa AU
COIPUKOCHOBEHHUS
pearupyomumx — BELIECTB
(«KUIAIMI CI0M»).

- 3aBHCUMOCTH CKOPOCTH
XUMUYECKOH PEAKUHUH OT
TEMIIEpaTypbl
pearupyommx BeIecTB
JlaGopaTopHble ONBITHI:
6. 3aBHCHMOCTB CKOPOCTH
XUMUYECKOW pPEaKUHUH OT
MIPUPOABI  PEarupyrommx
BEIIECTB HA IIpUMEpe
B3aUMOJIEHCTBUS

ObvsicHamb, 9TO TAKOE
CKOPOCTb XMMUYECKOW peakuu

Apeymenmuposamsv BBIOOD
€JIMHUL] CKOPOCTU XUMHYECKOIN
peakuuu

Yemanasnusams npuunHHO-
CJIEJICTBEHHBIE CBSI3U Pa3IMIHBIX
(hakTOpOB M CKOPOCTH
XUMHYECKON peaKkiuu

Habnwooame u onucvieams
PEaKIIN MEXIY BEICCTBAMHU

Ilo3HaBarTeJbHBIE:
OCYIIECTBIISITh CPABHEHUE,
co3/1aBaTh 000OIICHUS,
YCTaHaBJIMBATh aHAJIOT'UH,
KJaccu(UIIMPOBATh U JIENaTh
BBIBOJIBI, CTPYKTYPHUPOBAThH
WHPOPMAIUIO
PeryJsiTuBHbBIE; BBHIIOJIHATh
3aJIaHUs 110 OIIPEICIICHHOMY
alroOpUTMy, CPaBHUBATH
pe3yJIbTaThl C TAJIOHOM, IPU
HEOOXOIMMOCTH
KOPPEKTHPOBAThH OIMINOKH
CaMOCTOATEIBHO
KoMMyHHKATHBHbBIE: CTPOUTH
peueBble BHICKA3bIBAaHUS B
YCTHOW ¥ MTUCBMEHHOH (hopMme;
paboTats B TpymIe 1
JIOCTHYKSHHUS TEJIH;, BRIpAXKaTh U
apryMEHTHUPOBAThH CBOIO TOUKY
3peHust

JInuHocTHBIE: HOPMHUPOBAHUE
YMEHHsI YIPaBISTh CBOCH
MO3HABATEIbHOI
JIESITETFHOCTRIO; TOHUMaHUE
3HAYUMOCTH €CTECTBEHHO-
HAYYHBIX 3HAHWUW TS PEUICHUS
MPAKTHYECKUX 33124




pacTBopoB
THOCYynb(daTaHaTpust U
XJIOpuJa Gapus,
THOCYynb(aTa HATpUs W
COJISTHOW KUCIIOTHI.

7. 3aBUCUMOCTBH CKOPOCTH
XVUMHUYECKOH PEaKIUH OT
MIPUPO/IBI METAIIOB IPH
WX B3aMOJEHCTBHH C
COJITHON KUCIIOTOM.

8. 3aBUCHUMOCTb CKOPOCTU
XMUMHUYECKON PEaKIHH OT
HOPUPOJBI  KHUCJIOT  TPU
B3aUMOJICHICTBUM HX C
HKEIIE30M.

9. 3aBUCUMOCTBH CKOPOCTH
XUMHMYECKOW pEaKIHUu OT

TEMIIEpaTyphIL.

10. 3aBUCUMOCTD
CKOPOCTH  XHMHUECKOU
peaxiuu oT
KOHIICHTPAIUH.

11. 3aBHCHMOCTH
CKOPOCTM  XMMMYECKOH
peakmuu 0T  IUIOLIAJU
COTIPHUKOCHOBEHUS
pearupyommx BeIeCTB.
12. 3aBHCUMOCTH
CKOPOCTH  XMMMYECKOH
peaxiuu oT
KaTajau3aropa.

XuMnueckue peakuum B pactpopax (9 u)

1/6

DNEKTPOIUTUYECKAS
JUCCOLIUAIINS

[lonatue 006
3JIEKTPOIUTUUECKON
M CCOLIMALHH.
ONEKTPOJINTEI u
HEDJICKTPOJIUTHI.
Mexanuzm
M CCOLMAINN
3JIEKTPOJINTOB c

Xapaxmepus’oeamb TIOHATHA
«OJICKTPOJIUTUYECCKasA
Aucconuanusa, «3JICKTPOIUTHD),
CHEIJICKTPOJIUTBD>

Yemanasnusams npuunnaHO-
CJICICTBEHHBIC CBSI3U MEXKIY
IPUPOAOH IEKTPOJIUTA U

ITo3HaBaTeJabHBIE: TPOBOIUTH
HaOJIO/ICHHS, 1eNIaTh BHIBOBL,
UHTEPIPETHPOBATH
nH(MOpMAITIIO
PeryJasiTuBHBIE: BHITOJIHATH
3a1aHHs TI0 OTPEITICHHOMY
aNITOPUTMY, CPAaBHUBATh
PE3yABTATHI C 3TAIOHOM, IPH




Pa3IMYHBIM
XapaKkTepoM
Crenenn
3IEKTPOIUTUICCKOM
JIICCOLINAIIHH.
CunbHbBIE W
3JICKTPOJIUTHIL.
JdemMoHcTpanun
- HcnblTanue BemiecTB
U UX PACTBOPOB Ha
3MEKTPOIPOBOHOCTb.
JlaGopaTopHBIii ONBIT
13. Hucconmarnus
clabbIX AJIEKTPOJINTOB
Ha IpUMEpE YKCYCHOU
KHCIIOTHI

CBs3U.

ciadble

CTCIICHBIO €TI0 AU CCOMalln

Yemanasnusams npuaunHo-
CJICJICTBEHHBIC BSI3U MEXKILY
THIIOM XUMHYECKOH CBS3H B
SJICKTPOIUTE U MEXAHU3MOM €I0
JIACCOIAIUT

HEOOXOJMMOCTH
KOPPEKTUPOBATh OIINOKN
CaMOCTOSITENBEHO
KoMMyHHKATHBHBIE: CTPOUTH
peveBbIe BBICKAa3bIBAHUS B
YCTHOH ¥ MUCbMEHHOM (hopMe;
paboTarh B rpymme s
JOCTHKEHHS 1IENTU; BHIPAXKATh U
apryMEHTHPOBATh CBOIO TOUKY
3peHus

JluunoctHele: (opmupoBanue
MO3HABATENFHOTO HHTEpeca K
U3YYCHUIO XUMHH, [MOHUMAaHUE
3HAYMMOCTH €CTECTBEHHO-
HAY4YHBIX 3HAHWM IS peIIeHus
MPaKTUYECKUX 3a71aq

217 OcHOBHBIE OCHOBHBIE TIOJIOKCHHUS
XapakTepu3oBaTh MOHATUS
IIOJIOXKEHUSA TEOPUH | TEOPUH
N o «CTETICHD TUCCOITAITIID)
AJIEKTPOIUTHICCKON | DIICKTPOTUTHICCKOH A AU,
«CHWJIbHBIC U CJTa0BIC
JIUCCOTTHAITIH JIMCCOTTMAITHH.
3JICKTPOIUTED, KKATHOHBD)
Kaccudukarms noHoB p ’ ’
N «aHWOHBD), «KUCIOTEHI»,
u ux CBOICTBA.
«OCHOBAHUS, «COJIH»
KucnoTsl, ocHOBaHUS U ’
COJIM KaK 3JICKTPOJIUTBL. | CocTaBisATh YPaBHEHHS
Ux kmaccuukaums | | 51ekTpoiuTHYecKOit
Aucconnanus JIACCOIUAIINN KUCIIOT,
HAemoncTpanuu OCHOBAHHI1 M coneif
- 3aBHCUMOCTH
AIEKTPOTIPOBOTHOCTH
YKCYCHOM KHCIOTBI OT
KOHI[EHTPAIIH.
- JBrmkeHue
OKpAIlIeHHBIX HOHOB B
AJIEKTPUIECKOM TIOJIE.
3-4/8- | Xumuueckue OO0rue Ilo3HaBaTeJbHBIC:
N o Xapaxmepuszosams odume
9 CBOMCTBA KHCIIOT XUMHUYECKHE CBOMCTBA . HCITOJIB30BATh 3HAKOBO-
KaK 3JIEKTPOIIUTOB KHCITOT: u3MeHeHne | - AMUICCKHAC CBONCTBA KUCIIOT C CUMBOIIMYECKHE CPEJICTBA,

OKpAaCKu HMHAUKATOPOB,

nozutu TIJ1

OCYHICCTBJIATH Ha6J'IIO,E[eHI/I$I,




B3aUMOJICUCTBUE c
MeTaJllIaMH, OKCHUJaMH
u THAPOKCHIAMHU
METAJZIOB U  COJSIMHU.
MonekyJisipHble u
WOHHBIE (TOJHBIE W
COKpAIlIEHHBIE)
YpaBHEHUS PEAKLIMI.
XUMUYECKUN  CMBICT
COKpAILEHHBIX
ypaBHEHUH. Y CIOBUS
NPOTEKaHUsI  PEAKLU
MEXJy 3JIEKTPOIUTaAMHU
0 KOHIIA. Psn
AKTUBHOCTH METAJUIOB.
JlaGopaTopHbIe ONBITHI
14. HN3menenue
OKpacKd WHINKATOPOB
B KHCIIOTHOM cpejie.

15.Peaxmus
HeUTpan3aluu
pactBopa mEnoun
Pa3IMYHBIMA
KHCIIOTaMHU.

16. [omyuenwne

ruapokcuaa meau (I1) n
€ro B3aUMOJICUCTBUE C

Pa3sTHIHBIMHU
KHCJIOTaMH.

17. B3saumopelcTBue
CHJIBHBIX  KHCIOT C

okcuaom memu (II).

18.  BsaumopelicTBue
KHCJIOT C METAJIJIAMH.
19. KaduectBennas
peaknus Ha KapOOHAT-
HOH.

20. Ilomyuenue cryaHs
KPEMHHUEBOW KUCIIOTHI.

Cocmasnams MOJICKYJISIPHBIC,
MOJIHBIC U COKPAIlICHHBIC
HWOHHBIC YPpaBHCHUSA peaKHHfI C
y4aCTUCM KHCIIOT

Apeymenmuposameo
BO3MOKHOCTbH ITPOTEKaHU
peaKuuii ¢ yuacTUueM KUCIOT Ha
OCHOBe npasuiia beprosuie u
psAaa akTHBHOCTH METAJIJIOB

Habmooams u onucvieams
p€aKuuu ¢ y4acTUEM KUCIOT

JICNIaTh BBIBOJIbI, OCYIICCTBIISATh
KJaccu(uKaIuro,
WHTEPIPETUPOBATH
uH(OPMAITHIO, PEJICTABICHHYIO
B BUJIC PUCYHKOB M CXEM
PeryJjisiTHBHBIE: [TJITAHUPOBAThH
CBOIO JICATCIILHOCTD U
MPOTHO3UPOBATH €€ PE3YJIbTATHI,
BBITIOJIHATh 3aJIaHUS 110
OTIPECICHHOMY aJITOPUTMY,
CPaBHMBATh PE3yJIbTATHI C
3TAJIOHOM, TIPU HEOOXOIUMOCTH
KOPPEKTUPOBATH OIIMOKH
CaMOCTOSITEBHO
KoMMYHMKATHBHbBIE; CTPOUTH
peueBbIC BHICKA3bIBAHUS B
YCTHOW ¥ MTUCEMEHHOH (hopMme;
paboTath B Tpymie 1is
JIOCTHIKCHHUS 11EJIH; BBIpAXKATh U
apryMEHTHUPOBATH CBOIO TOUKY

3peHus
JluuHocTHble: (QopMupoBaHue
€JIMHOM  eCTEeCTBEHHO-HAy4YHOU

KapTHHBI MHUpa, (GopmMHupoBaHHUEe
YMEHHS TPaMOTHOTO OOpaIeHus
C BemecTBaMH B OBITYy ©
XUMHYECKOH JTabopaTopru




21. KauecTBennas
peakiusi Ha XJIOPHJ-
WM CYJIb(aT-UOHBI

5/10 XHUMHYECKHE OO6mue
CBOMCTBa XMMHYCCKHE CBOMCTBa Xapaxmep uaoear?b obue
OCHOBaHUM Kak IIeJI0YeH: XHMHHCCKHC CBOMCTBA
BJIEKTPOIUTOB B3aMMO/ICHCTBUE ¢ | OCHOBAHMI € TIOSHILIN el
KHCIIOTaMH, OKCHIAMHU | Cocmagnsimb MOJIEKYIISIPHBIE,
HEMCTAJUIOB,  COJIAMU. | [1oIHBIE U COKpAILIEHHbBIE
O6uwe  XUMUYECKHE | joHHbBIC ypaBHEHHUS PEAKIUIA C
CBOHCTBA y4acTHUEM OCHOBAaHUI
HEPaCTBOPUMBIX
OCHOBAHMIL: Apeymenmuposamso
B3aMMOJICHCTRIIE ¢ | BO3MOXHOCTB NPOTEKAHUS
KHCJIOTaMH, peaknuii ¢ ydacTHeM OCHOBaHHI
pasnoxeHne npu | Ha OCHOBE MpaBHIIa Beproine
HATPEBAHMH. Habniooams u onucvieamo }
JlaGopaTopHble onbITHl | PEAKIMH C Y4aCTHEM OCHOBAHHI
22. Hzmenenue
OKpacKd HWHINKATOPOB
B IIEJIOYHOM cpelie.
23. BsaumongiictBue
menouen c
YTIIEKUCITBIM Ta30M.
24. KauecrBennas
peaknmsT Ha KaTHOH
aMMOHWUSL.
25. [Mony4enue
ruapokcuaa meau (1) n
€ro pasNoKeHHe.
6/11 XUMIYECKHE O6miue
CBOMCTBA COJICH KaK | XMMHYECKHE CBOMCTBA Xapaxmep ”306a”f b obue .
SIEKTPOITHTOB — coneii: | XMMHYECKHE CBOICTBA CONeH ¢
B3aUMOJCHCTBHE ¢ | fosuun o0

KHCJIOTAMH, II€JI0YaMHU,
COIIIMA M METAJIAMU.
Bzaumonelictsue

Cocmasnsims MONEKYJIISIPHBIE,
MIOJIHBIE U COKPALCHHBIE
HWOHHBIC YPaBHEHMsI peakluii ¢




KUCIIBIX ~ COJIe €O
LIeJI0YaMH.
JlabopaTopHbIe ONBITHI

26. BsaumopeiictBue

KapOOHATOB c
KHCJIOTaMH.

217. [omyuenue
THAPOKCHA  JKene3a
(.

28. Bzaumoneiictue
Kejiesa € pacTBOPOM
cynbdara meau (II)

Y4YacTHUEM COJIEN

Apeymenmuposameo
BO3MOKHOCTb ITPOTEKaHUs
peaKkuuii ¢ y4acTUEM COJIEH Ha
OCHOBe Npasuiia beprosuie u
psAaa akTHBHOCTH METAJIJIOB

Habnooams u onucvieams
pE€aKuuU C y4acTUEM COJIEr

7112

ITonsTue o
TUAPOJIN3E COJIEN

I'mpponus, kak

oOMeHHOe

B3aMOJICHCTBHE COJICH
¢ Boaol. I'mumponus
cou CHJIBHOTO
OCHOBaHMS M CIa0OM
KHUCJIOTBHI. I'uaponuz
coaun c1aboro

OCHOBAaHUSI U CUJIbHOU
kuciotsl. [Ikana pH.
JdemMoHcTpanun
OmnpeneneHue
XapakTepa Cpe/sl B
pacTBopax coJieit

Yemanasnusame 3aBUCHMOCTD
MEX]y COCTaBOM COJIH U
XapaxkTepoM ee TUAPOIIn3a

Ananuzuposams cpemy pacTBopa
C TIOMOIILI0 HHIUKATOPOB

Ilpoenozuposams TaI
THJIPOJIN3a COJIM Ha OCHOBE
aHanm3a ee GopMyIThI

Ilo3HaBarTeJbHbIE:
MCIOJIb30BaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA JIIS
PACKpPBITHSI CyIITHOCTH
MIPOLIECCOB, YCTAaHABJINBAThH
aHaJIOTrnu, ACJIaTh BBIBOJBI,
COCTaBJIATh HH(POPMAIIHIO B
BHJIC TAOJINII, CXEM, OTIOPHOTO
KOHCIIEKTa

PeryasiTuBHbIE: TIIAHUPOBATH
CBOIO JICATENLHOCTD U
MIPOTHO3UPOBATH €€ PE3yIbTATHI,
BBITTOJTHSATD 33J[aHUS 10
OTIPEJICICHHOMY allTOPUTMY,
CpaBHUBATh PE3YJILTATHI C
JTaJIOHOM, IPH HEOOXOIUMOCTH
KOPPEKTUPOBATh OMIHOKU
CaMOCTOSITETEHO
KoMMyHHKATHUBHBIE: CTPOUTH
peucBbIe BHICKA3bIBAHUS B
YCTHOH ¥ MUCEMEHHOH (opMe;
paboTath B rpyrime Jyis
JIOCTYDKEHHUS 1SJTH; BHIPAKATh U
apryMEHTHPOBATh CBOIO TOUKY

3peHus
JIuuHocTHBIE: (popMupoBaHue
YMEHHUSl  yIpaBisiTh _ CBOEH




IO3HAaBaTEIbHOMI

JeSTEIbHOCTBIO
8/13 O6001Ienne U cucTeMaTH3aKs 3HAaHUK 110 TeMe « XMMHYECKHE PEaklii B pacTBOpax JEKTPOIUTOBY»
9/14 KonTtponbHas padora Ne 1 o Teme « XMMHUYECKHE PEAKIIUU B PACTBOPAX dIEKTPOIUTOBY
Hemeransnb u ux coequnenus (21 v)
1/15 O6mas Crtpoenue 06 Ilo3naBaTeqabHBIE:  CO37aBaTh
BACHAMb, ITO TAKOE
XapaKTepHCTHKA aTOMOB HEMETaJIOB H 00001IeHH S, yCTaHaBIIUBATh
HEMETaJUTbI
HEMETAIUIOB MX  monoxeHue B | HoMCTalI AHAJIOTHH,  JIeNIaTh  BBIBOJBI.
Hepuonnyeckoi Xapaxmepuzo6ams XUMUYECKHE Honyyars  uupopmauuioo — u3
CHUCTEME. Psn 3JIEMEHThI-HEMETAJLIIbI, UX Ppa3IMYHbIX NCTOYHHUKOB )51
SJICKTPOOTPHLATENLHOCT | crpoeHme, PU3NIECKHE U NpPEOoOPa3OBLIBATE €€
. KpHCTAIMYECKHE | xyvpyeckie cBOMCTBA IPOCTHIX | PETYJIATHBHBIE:

PELIETK  HEMETAIJIOB
— IHPOCTBIX BEHICCTB.
Anmnorpormst  u o e€
npuunHbl. Ouznueckue
CBOICTBa HEMETAJUIOB.
O0mme  XUMHYECKHE
CBOICTBa HEMETAIJIOB:
OKHUCITUTENbHBIE u
BOCCTaHOBHUTEIbHEIE.
JdemoHcTpauuu
Komnexnus
HEMETAJUIOB.

Mopenu
KPUCTAIUTHYECKUX
pEETOK HEMETAJUIOB:
aTOMHBIE u
MOJIEKYJISIPHBIE.
O3z0HaTOp M MPHUHIUTIBI
€ro paboTHI

I'openne HemeTamos -
IIPOCTHIX BEIIECTB:
cepsl, hocdopa,
JIPEBECHOTO YIS,

BCIICCTB-HEMCTAIIIOB

Ilpedcka3zvieamv CBOMCTBA
3JIEeMEHTOB-HEMETAIIOB B
3aBUCHUMOCTH OT UX TTOJIOKEHUS
B [ICXD

Yemanasnusams ipuauHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, XUMUYECKOU
CBSI3BIO, TUIIOM
KPUCTAJUNIMYECKON PeIIeTKH
HEMETaJIa U €ro COCANHEHUN 1
(hm3muecKUMU CBOHCTBAMH
JAHHOTO HEMEeTallIa v €ro
COCIMHEHU

ﬂOKaS’blGan’Ib OTHOCHUTCIIPHOCTD
MOHSATHH «METaJlD» 1
CHEMCETAJLID»

(dhopMyupoBaTh IElb YpPOKa H
CTaBUTh 3aJayu, HCO6XOIH/IMBIC

TS ee JIOCTHOKEHUS,
MJIAaHUPOBATH CBOIO
JIESITENILHOCTD 51

IIPOTHO3UPOBATh €€ PE3YJIbTAThI;
paboTaTh B COOTBETCTBHH C
OPEIJIOKEHHBIM  QJITOPUTMOM,
CBEPSATH CBOM JEUCTBUSI C LIETBIO
KomMMyHuKaTUBHBIE: CTPOUTH
peuyeBble  BBICKAa3bIBaHHSA B
YCTHOM hopwme, CTPOUTH
s¢(dhexkTHBHOE B3aUMO/IEIICTBHE
C OJHOKJIACCHUKAMH, BBIPaKaTh
Y apryMEHTHPOBATh CBOIO TOUKY
3peHus

JInunocTHbie: DPopMHUpOBaHUE
MO3HABATENFHOIO HHTEpeca K

U3yUYCHHIO XUMUH,
(hopmupoBaHue HAY4YHOTO
MHUPOBO33pEHHUS, MMOHUMaHue
3HaYMMOCTH €CTECTBEHHO-




Hay4YHBIX 3HAHUM JJIs9 peUICHUA
MMPAKTUYCCKUX 3a7a4

2/16 O6as T"anoreHsl,
Xapaxmepuzoseams cTpoeHHE,
XapaKTepUCTHUKA CTPOEHHE MX aTOMOB U
¢buznvecKkue 1 XUMHUYECKHE
HemetawioB VIIA — | monekyn. ®dusmnueckue N
CBOICTBA, IOMy4YCHUE U
TPYIIIBI — u XUMUYECKUE N
N MIPUMEHEHUH TaJOTEHOB B
rajJoreHoB. CBOMCTBa  TaJIOTE€HOB.
IJ1aHe 00IIIero, 0COOECHHOr0 U
Wnctpykrax nmo Th | 3akoHOMepHOCTH
. IUHUIHOTO
W3MEHEHUSI  CBOWCTB
raJloreHOB B | Yemanasnueames TpUYUHHO-
3aBUCHUMOCTH  OT WX | CJIEJICTBEHHBIE CBSI3U MEXTY
TIOJIOXKEHUS B | CTPOCHHEM aTOMa, XUMHUYECKON
ITepuoanueckoit CBSI3bIO, TUTIOM
cucreme. HaXoJeHUE | KpUCTAIMYECKOM PEIETKU y
TJIOTCHOB B IPUPOJIC M | TaJIOTEHOB ¥ (PH3NIECKUMU
ux IIOJIy4YEHHE. | CBOMCTBAMHM THX BEIIECTB
buonornueckoe
3HAYCHHE u
MIpPUMEHEHUE
raJoreHoB.
JdemoHcTpanuu
OOpa31el TajgoreHoB -
MIPOCTHIX BEIIECTB.
B3anmopeiicteue
TaJIOTEHOB c
MeTaJlTaMH.
BeiTecHenue xJjopa
OpoMOM MM HOHIa U3
pacTBOPOB HX COJIEH
3/17 CoenuHenus I"aoreHoBo10 X,
apakmepu306ams COCTaB
rajioreHoB poast " P P >

COOTBETCTBYIOIIHE WM
KHCJIOTBI: IIaBHKOBasl,
COJIsHAs,
OpOMOBOAOPOIHAS,
HOJIOBOJIOPOJTHASI.
T"amorenunpl.
KauecTBeHnnrnlie

(I)I/ISI/I‘IGCKI/IG U XUMHYCCKHUC
CBOﬁCTBa, MOJIy4YCHUC U
MNPUMCHCHUC COG,HPIHGHHIZ
TaJIOr€HOB

Hasvieams coenvHeHns
raJoreHoB 1o hopmylie u
cocmasnsams HOPMYIIBI 110 UX

Io3naBareJqbHbBIE:
HCIIOJIb30BATh 3HaKOBO-
CUMBOJIMYECKHE CPEACTBA JIIS
peuieHus  3aaa4;  Cco37aBarh
0000111eHN S, yCTaHaBJIUBATh
aHAJIOTUU, JejaTh  BBIBOJBI.
[Monyuars uHbOpMAIUIO W3
pPasNUYHBIX ~ HCTOYHHUKOB W
MpeoOpa3oBLIBATH €€
PeryasiTuBHbIE:
(dhopMyMpoBaTh IiElb YpPOKa H
CTaBUTh 3a7a4d, HEOOXOIUMBIC

JIIA (S JOCTHUXKCHUA,
IIJIaHUPOBATH CBORO
JACATCIIBHOCTD u

MPOTHO3UPOBATH €€ PE3YJIbTaTHI;
paboTaTh B COOTBETCTBHH C
MPEUIOKEHHBIM  aliTOPUTMOM,
CBEPSITH CBOM JICHCTBHSI C I[ENIBIO
KoMMyHHKaTHMBHbIE: CTPOUTH
pedeBble  BBICKA3bIBaHWUS B
YCTHOM dhopwme, CTPOUTH
3¢ dexTHBHOE B3aUMOACHCTBHE
C OJHOKJIACCHWKAMH, BBIPAXKaTh
W apTyMEHTHUPOBATh CBOIO TOUKY
3peHus

JInuHocTHbie: DopMHUpPOBaHHUE
MO3HABATENFHOTO WHTEpeca K

U3y9IEHUIO XUMHH,
(hopmupoBanue Hay4JHOTO
MHPOBO33PCHHUS,  IOHHMaHHUE
3HAYUMOCTH €CTECTBEHHO-

HAY4YHBIX 3HAHUHU U pCHICHUA
MMPAKTUYCCKUX 3a4a4




Ak Ha TaJIOTCHU]I-
HOHBL [Mpumenenue
COCIMHCHUI raJIoT¢HOB
H HuX Ouojoruyeckas
pOJIb.
JemoHcTpanuu
Komnekus
MIPUPOIHBIX
COEIMHEHUH XJI0pa.
JlabopaTopHbIii
ONbIT 29.
KauectBennas peakuus
Ha XJIOPHJI-UOHBI

Ha3BaHHUIO

Yemanasenuseams npuanHHO-
CIIEICTBEHHBIE CBSI3U MEXKY
CTPOEHUEM aTOMa, XUMUYECKOU
CBS3BI0, TUIIOM
KPUCTAJUINYECKOM PEIIETKU Y
TaJIOTCHOB W (PH3MYECKUMHU
CBOMCTBaMH dTHUX BENICCTB

Buinoansame pacyeTsl o
XUMHAYECKAM (POpMYJIaM H
YpaBHEHUSIM PEAKIINH,
MIPOTEKAIOIINX C Y4aCTHEM
COEJIMHEHHI raJIOr€HOB

4/18

O6mmas
XapaKTEePUCTHKA
anemeHToB VIA-
TPYIIIIBI —
xanpkoreHoB. Cepa

Ob6mas
XapaKTEePUCTHKA
3JIEMEHTOB VIA-
TPYHIIBL. Cepa B
MpUpOJIE u eé
MIOJTy9eHHe.
ATIoTpOITHBIE
MOIMGHUKAIINKA CEPhl |
Hux CBOIICTBA.

XHWMHUYECKHE CBOICTBA
CephI U €€ IPUMEHEHHUE.
JdemoHcTpauuu
BzaumopeiictBue cepbl
¢ metauiamu. ['opeHue

Cepbl B KUCIOPOJE

Jlasams 0o01TYyTO
XapaKTepUCTUKY aTOMOB,
MIPOCTHIX BEIIECTB U
COCIMHEHUN XaJIbKOI'€HOB B
3aBHUCHMOCTH OT UX ITOJIOKCHHS
B IICXD

Xapaxmepuzoeams CTpOCHUE,
AJUTOTPOIHIO, (PU3UIECKHC I
XUMHYCCKHE CBOMCTBA,
MTOJTy9eHNE ¥ IPUMEHEHHUE CEePBI

Yemanasnusams npuunaHO-
CJICZICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, XUMHUYECKOMN
CBSI3bI0, TUIIOM
KPUCTaJUIMYECKON PELIETKU
cephl 1 ee GU3NIECKUMH U
XUMHAYECKUMH CBOMCTBAMH

Buvinoansame pacuers! 0
XUMHAYECKUM (opMyJiaM U
YPaBHEHUSAM PEaKIN,
MIPOTEKAIOLINM C YYaCTHEM CEPbI

Habnooams 1 onucweieams
XUMHYECKUH IKCTIEPUMEHT 110

ITo3naBarebHbBIE:
00001IeHN S,

CO3/1aBaTh
yCTaHaBJIUBATh
aHaJIOTuu, Jej1aTb BBIBO/IBI.
IIpoBoauTh HaOIoICHAE,
CTPYKTYpUPOBATh UHPOPMAIIHIO
PeryiasiTuBHbIe:

(dbopMynHpoBaTh IENb ypoKa U
CTaBUTh 33/1a4M, HEOOXOANUMBIC

IS ee JIOCTHOKEHUS,
TJIAaHUPOBATH CBOIO
JIESITENILHOCTD 51

IPOTHO3UPOBATH €€ PE3YJIBTATHI;
paboTaTh B COOTBETCTBHH C
IOPEIJIOKEHHBIM ~ JITOPUTMOM,
CBEPSATH CBOM JEUCTBUS C LIETBIO
KoMMmyHMKaTHBHBIE: CTPOUTH
peuyeBble  BBICKAa3bIBaHHSA B
YCTHOHM thopwme, CTPOUTH
s¢(heKkTHBHOE B3aUMO/IEIICTBHE
C OIHOKJIACCHUKAMH, BBIPAKaTh
¥ apryMEHTHPOBATh CBOIO TOUKY
3peHus

JInunocTHbie: DopMUpOBaHUE
YMEHHUSI  yNpaBisiTh  CBOEH
MI03HABaTEIbHON




TOPEHUIO CEphl HA BO3/lyXE U B
KUCIIOPOJIE ¢ COOMI0JEHUEM
npasui Th

5/19 CepoBonopos u CepoBogopo:
cynb(uabl CTpOEHHE MOJIEKYIHI, Xapaxmepusosamp cocTas,
Wnctpykrax no Th | ¢usmueckue n (1)1/1331%01(1/16 H XHUMIHICCKHUC
XHMHUYECKHE CBOMCTBa, | CPOMCTBA, MOJYHUCHAC H
N —— pUMEHEHUE COCAMHEHH Cephl
SR— B CTCIICHU OKUCIICHUS -2
CepoBonoponuas Hasvieams coequHeHus cepol B
kucnora. CynbGuAbl U | cremenn OKUCIEHHS -2 110
nX 3HAYCHHC. (dhopMyIie U cOCTaBIIATh
JlromuHOBOPEL. (hopMyIIBI 110 HA3BAHHMIO.
JdemMoHcTpanuu:
Komnexus Cocmasnsims MONEKYJISIPHBIE 1
CyTbOUAHBIX YL MOHHBIC YPaBHEHUS PEAKIIHIA,
KauecTBeHHast peakiysi | XAPAKTEPU3YIOIIHE CBOKCTBA
Ha CyJIb(UI-HOHbI Cephl B CTENICHH OKHCIICHHUSI -2
Onucvieams TPOIIECCH
OKHCJICHUSI-BOCCTaHOBIICHHS,
OTIPENIeNSATh OKUCIUTEID U
BOCCTAaHOBHUTEIb U COCTABIISTh
3JICKTPOHHBIN OajlaHC B
peaKIusIX C y9acTHEM Cephl B
CTETICHH OKHCIICHUS -2
6/20 Kucnoponmsie Oxcunp  cepri(1V),
COC/IMHEHHUS CEPBI CepHHCTas  KHCJIOTa, anucvieams GOPMyIEL OKCHIOB
CyMBOUTHL cepbl, Ha3bIBATh UX, OMKCHIBATh

KauecTBenHas peakuus
Ha CyJIb(PUT-HNOH.

Oxkcun cepor  (VI),
cepHas KHUCIIOTA,
CynbGaThl.
Kpucrannoruapatsl.

JdemoHcTpanun
OO0ecLBeUnBaHNE
OKpalICHHBIX TKaHEH W
I[BETOB CEpPHUCTHIM
ra3oM.

CBOMCTBa Ha OCHOBE 3HAHUH O
KHACJIOTHBIX OKCHIaX

Xapaxmepu3zosams cocTas,
¢dusnvecKkue 1 XUMHIECKHE
CBOICTBa CEPHOU KHCIIOTHI KaKk
3JIEKTPOJIUTA

Xapaxkmepuzoeamwb CBOUCTBA
KOHILICHTPUPOBAHHOU CEPHOU
KHCJIOTBI KaK OKUCIIUTENS

Cocmasnsimb MONEKYJISIDHBIE U

JeATeIbHOCThIO, QOpMUpOBaHUE
OpaBWIBHOTO  OOpalleHus ¢
BCIICCTBAMU B XMMHYECKOM
1abopaTopuu U OBITY




BzaumonetictBue
KOHIEHTPUPOBAaHHOU
CEpHOM  KHCIOTBI C
MEbIO.
OOyrinuBanue
OpPraHUYECKHUX BEIIECTB
KOHLICHTPUPOBAHHOM
CEpPHOM KHUCIIOTOMN
JlabopaTopHbIii
ONBIT 30.
KauectBennas peakuus
Ha cyJb(aT-nOHBI

VOHHBIE YPaBHEHHUS PEaKLHMH,
XapakTepU3yIole XuMHU4eCKre
CBOMCTBA CEPHOI KHCIOTHI

Pacnosnasamo Cy.]'IB(baT-I/IOHLI

Onucwvieams MPOLECCHI
OKHCIICHUSI-BOCCTAHOBJICHHUS,
ONPEACATh OKUCIUTEIb U
BOCCTAHOBHUTEIbL U COCTABIATE
3JICKTPOHHBIN OaJiaHC B
peaKkumsax ¢ ydacTUEM CEPHI B
CTENEHH OKUCIIeHus +4 u +6

Buinoansame pacyeTsl o
XUMHYECKUM (hopMyJiaM H
YpaBHEHUSIM PEAKIINH,
MIPOTEKAIONINX C YIaCTHEM
CEpHOM KHUCJIOTHI

7121

Ob6mmas
XapaKTepPHCTHKA
anemMeHToB VA —
TPyIIbEL. A30T

Ob6mas
XapaKTeprCTHKA
37eMeHTOB VA-
TPYIIIBL. A30T,
CTPOCHHE ero aToma U
MOJIEKYJIBI.
duznyeckue u
XUMUYECKUE CBOMCTBA
Y IPUMEHEHHE a30Ta.
A3OT B IpUPOJIE B €TO
OuoJtoTHIecKas poJib.
JemoHcTpanuu
Huarpamma «CocrtaB
BO3IyXa»
BuneodparmenTs u
cianasl «lItnupn
0azaps»

Jlasams 001TYyTO
XapaKTEPUCTUKY aTOMOB,
MPOCTBIX BEILECTB U
COeIMHEHNH 31eMeHTOB VA-
IPYIIBI B 3aBUCHMOCTH OT MX
noyioxkenus B I[ICXD

Xapakxmepu3zoeams CTPOEHUE,
¢busnveckue 1 XUMHYECKHE
CBOICTBA, IOJly4YECHUE U
IIPUMEHEHHUE a30Ta

Yemanaenusamo NPUIUHHO-
CJICACTBCHHBIC CBA3U MEXKIY
CTPOCHHUEM aTOMa, XUMHUYECKOI
CBA3bI0, THIIOM
KpHCTaJIJII/I‘IeCKOﬁ PpeUICTKN
a30Ta 1 €ro (1)I/IBH‘I€CKI/IMI/I n
XHUMHUYECKUMU CBOMCTBAMH

Buvinoansame pacuers! o
XUMHAYECKUM (opMyiaM U
YpaBHEHHSM pEaKlHi,

ITo3naBarebHbBIE:
0000111eH S,

CO3/1aBaTh
yCTaHaBIIUBATh
aHaJIOTHH,  JIeNIaTh  BBIBOJBI.
IIpoBoHTH HaOIOZCHME,
CTPYKTYpUPOBATh UHPOPMAIIHIO
PerynsTuBHbIe:

(hopMyIHpOBaTh IEJIbh YpOKa H
CTaBUTh 3aJa4H, HEOOXOJMMBIC

TSt ee JIOCTHOKEHUS,
TJIaHUPOBATH CBOIO
JIESITENILHOCTD 51

IPOTHO3UPOBATH €€ PE3yJIbTATHI;
paboTaTh B COOTBETCTBHU C
IPEUIOKCHHBIM ~ alTOPUTMOM,
CBEPSITh CBOM JCHCTBUSI C LIENBIO

KoMMmyHMKaTHBHBIE: CTPOUTH
peuyeBble  BBICKAa3bIBaHHSA B
yCTHOMH ¢dopwme, CTPOUTh

s¢(dhexkTHBHOE B3aUMOJIEIICTBHE
C OJHOKJIACCHHKAaMH, BBIPaXKaTh
¥ apryMEHTHPOBATh CBOIO TOUKY
3peHus




MOPOTCKAOIIUM C YHaCTUEM
a3oTa

8/22

Amvmuak. Comnu
AMMOHMU

AMMHaK, CTpOCHHUE
MOJIEKYJIBI U
(uznveckue cBOMCTBA.
AMMuauHas BoJa,,
HalIaTBIPHBINA CIUPT,
ruapar aMMHaka.
HonopHo -
AKLICNITOPHBIN
MEXaHU3M
o0pa3oBaHUs KaTHOHA
aAMMOHMUSL.
BoccranoBurenbHbie
CBOICTBa aMMHMaKa.
Coli aMMOHHUS U UX
MIpUMEHEHUE.
KauecTBenHas peakuus
Ha KaTHOH aMMOHHUSL.
JdemoHcTpanuu
ITonyuenue,
cobrpanue u
pacro3HaBaHue
ammuaka. Pasznoxenue
IUXpOMaTa aMMOHHUS
JlaGopaTopHbIii ONBIT
31. KayectBennas
peaxIus Ha KaTHOH
aMMOHUS

Xapaxkmepuzo6ams cOCTaB,
CTPOCHUE MOJIEKYJIB,
¢buznveckue 1 XUMHUYECKHE
CBONCTBA, NIOJIy4EHUE U
NpUMEHEHUE aMMHaKa

Haszvleams conv aMMOHHS TI0
(dhopMyJiaM U COCTaBIIATh
(hopMyJIBI 110 UX HA3BaAHHUSIM

Cocmagnsams MOJIEKYJISIPHBIC U
HOHHBIE YPaBHEHUS PEaKIIUil,
XapakTEpU3YIOILIHUE XUMUYECKUE
CBOMCTBAa aMMHaKa M coJieit
AMMOHUA

Cocmasnsams ypaBHEHUS
OKHUCIIUTENbHO-
BOCCTaHOBUTENIbHBIX PEAKLIUH C
ydacTHeM aMMHaKa C IIOMOIIBI0
METO/Ia 3JIEKTPOHHOTO OanaHca

Yemanasnuseams iprauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
BHJIOM XHMHYECKOU CBSI3M,
TUIIOM KPUCTAJUTMYECKOMN
PEIIETKH B aMMHAKe U COJISX
aMMOHUSA ¥ GU3NIECKUMH U
XUMHYECKAMHU CBOWCTBAMH 3THX
BEIIECTB

Habniooams u onucvieams
XUMHUYECKUH IKCTIEPUMEHT 10
pacro3HaBaHUIO NOHOB
aMMOHHS C COOIIOIEHUEM
npasui Th

Buvinoaname pacyetsl o

JInunocTHbie: DopMHUpOBaHUE
YMEHUS  YOPaBJISITH  CBOEH
II03HABATEIILHON
JeATeIbHOCThIO, QOpMHUpPOBaHUE
OpaBWIBHOTO  OOpalieHus ¢
BEIIECTBAMA B  XHMHYECKOU
nabopaTopuu U OBITY




XUMHAYECKUM (GOpMyIiaM U
YpaBHEHUSM peakLu,
MIPOTEKAIOIIUM C y4acCTHEM
amMMHaKa

9- Kucnoponnsie Oxcuppt azora: Io3naBareiabHbIe:  CO3/1aBaTh
10/23- | coeauHeHHs a30Ta HECOJICO0pa3yIolue Hu 3anuceisans GOPMYIIEL OKCHIIOR 0000111eHNS, YCTaHABJIUBATh
24 KHUCJIOTHBIE. A30THCTas a30Tva, Ha3sbpIBATD HX, OHHCHUBaTI’ aHaJIOTHH, JeNaTh  BBLIBOJKI.
KHCIIOTA W HHUTPUTHL | CoONCTBa HA OCHOBC 3HAHWHA 06 [MpoBoauTH HaOroIeHHE,
AsorHasi kuciora, eé | OKCHAAX CTPYKTYPUPOBaTh HH(DOPMAIUIO

TIOJTy4CHHUE U CBOUCTBA. | Cocmasnsmb MONEKYIAPHBIE U PerynsTuBHbIe:
Hutparsr. VOHHBIEC YPABHEHUS PEaKIIUil, opmynmpoBark uenb ypoka H
JdemoncTpanun XapaKTePHU3YOIIIe XUMUYECKHE CTaBUTh 33Ja4M, HEOOXOJMMEIE
B3anmopeiicteue CBOMCTBA OKCHIIOB a30Ta M JUIs ee JIOCTHIKEHNS],
KOHIICHTPUPOBAHHOM A30THOM KHCJIOTHI KaK TUTAHUPOBATH CBOIO
A30THOU KUCIIOTHI C 3JIEKTPOIIATA JIeSTEIIbHOCTh u
MeJIbI0 MPOTHO3UPOBATH €€ PE3YJITATHI,
T'openue yepHOTO Xapaxmepusosamp a30THYIO pabotarb B COOTBETCTBHHM C
nopoxa KUCIIOTY Kak OKMCJINTE]b HPEUIOKEHHBIM  aJITOPUTMOM,
Paznoxxenue Hutpara Cocmasnamy ypaBHeHUs CBEPSITh CBOU JIEUCTBHUS C IIEBIO
KaJIisl ¥ TOpEHHe P — KoMMyHHKaTHMBHbIE: CTPOUTH
APEBECHOTO YTONBKA B | 5y cranoBHTENBHBIX PEAKIIH, pedeBble  BLICKA3bIBAHUA B
HeM . xapakTepu3yiommx ximmaeckne | YCTHOH  dopme, CTpOUTD
JIaGOPATOPHBIA OMBIT | (bow b oo o I CTOTH KAK 3¢ dexTBHOE B3aUMOACHCTBHE
32. B(I/IMI/I‘ICCKI/Iev OKHCIIHTENA, C TIOMOIIBIO C OJIHOKJIACCHUKAaMH, BBIPAKATh
CBOWCTBA a30THOMN METO/Ia HMEKTPOHHOIO GaNaHca W apTyMEHTHUPOBATh CBOIO TOUKY

KHCIIOTHI KaK 3peHus

3IEKTPOIUTA Boinonnsame pacyersl 110 JIuunoctHbie: DopMHUpOBaHHE
XUMHAYECKUM (GopMyiaM U YMEHHUSI  yIOpaBlsiTh  CBOEH

YpaBHEHUSIM PEaKInH, MO3HaBaTEIFHON
MPOTEKAIOUINX C y4aCTHEM JIESITENFHOCTRI0, (P OPMUPOBAHHE
A30THOUN KUCIOTHI NPaBUJIBHOTO  OOpalleHHus ¢
BEIIECTBAMH B  XHMHYECKON

nabopaTopuu U OBITY

10/25 | ®ocdop u ero ®dochop, crpoeHne Ilo3naBaTesbHBIE:  CO37aBaTh
COCIIMHEHUS aToMa M aJUTOTPOITHSL. Xapaxmepusosams CTpocHue, 00001I1eHN S, yCTaHaBIMBATh
®ochunsr. DochuH. AIIOTPOMHIO, (H3MECKHE o aHAJIOTUW, JeJaTb  BBIBOJBI.

Oxcun pocdopa(V) n

XUMHUYCCKHEC CBOﬁCTBa,
MOJYYCHHUEC U IPUMCHCHHC




optodochopHas
kucinota. @ocdars.
docdopusle
yI00peHUSL.
MHcekTHIU AL
JdemoHcTpanun
O6pa3ubl IPUPOIHBIX
coeauHeHui pocdopa.
l'openue dochopa Ha
BO3/yX€ U B
KHCIIOPOJIE.
[Nony4enune Gemoro
docdopa u ucnpITaHUE
€ro CBOMCTB
JlaGopaTopHbIii ONBIT
33. KauecrBennas
peaxmus Ha hocdart-
HNOH

dhocdopa

CaMOoCTOSTENBHO OnUCHIBAMb
cBoiictBa okcuaa pocdopa (V)
KaK KHCJIOTHOTO OKCHJIA U
cBOMCTBa (POCHOPHON KUCITOTHI

Hnmocmpuposams cBOMCTBa
okcuna doctopa (V) u
(hocdopHOI KUCTOTHI
ypaBHEHUSMH
COOTBETCTBYIOILUX PEAKIIHIA

Pacnosnasams docdar-noHs

IIpoBoauTh HaOIIOIEHHE,
CTPYKTYPUPOBATh HH(POPMAITUIO
PerynsaTusHble:

(hopMynupoBaTh ILENb YpPOKa H
CTaBUTH 3a7aud, HEOOXOIHMMBbIE

JIIA €C JOCTUXKCHMUA,
IJIaHUPOBATh CBOIO
JACATCIbHOCTD nu

MIPOTHO3UPOBATH €€ PE3YJIbTATHI;
paboTath B COOTBETCTBUH C
MPEUIOKCHHBIM  aJITOPUTMOM,
CBEPSTH CBOU JIEUCTBUS C IEBIO
KoMMyHMKAaTHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUS B
YCTHOM dhopme, CTPOUTH
3(exkTrBHOE B3aUMOJCHCTBHE
C OJHOKJIACCHUKAMHM, BBIpakaTh
U apryMEHTHUPOBATh CBOKO TOUKY

3peHUS
JIuunoctubie: DopMHUpOBaHUE
YMEHUSI  YIPaBIATh cBOei
II03HABATEJIbHON

JIeSITeNIbHOCThI0, GOpMUpOBaHUE
MPaBUILHOTO  OOpaImieHus ¢
BCIICCTBAMH B  XHUMHYECKOM
nabopaTopuu u OBITY

11/26

Ob6mmas
XapaKTepUCTHKA
anemeHToB IVA-
rpymnmnel. Yriepoa

OO1as
XapaKTepUCTHKA
snmeMenToB IV A-
TPYIIBI: 0COOEHHOCTH
CTPOCHHS aTOMOB,
MIPOCTHIX BEIIECTB H
COCIMHEHUI B
3aBHCUMOCTH OT
M1OJIOXKEHHS DJIEMEHTOB
B [lepuoauueckoit
cucreme. YTiepo/.
AnOTpOIHbIE
MoaudUKaKU: aIMas,

Lasamyp o0mIyto
XapaKTEPUCTUKY aTOMaM,
IIPOCTBHIM BEIIECTBAM U
coeIrHeHHs 1eMeHToB 1V A-
TPYOIBI B 3aBUCHMOCTH OT HX
nonoxxeaus B [ICXD

Xapaxmepuzosams cTpoeHuE,
AUIOTPOIHNIO, PU3HYECKHE U
XUMHYECKUE CBOICTBA,
MOJTyYeHNE U IPUMEHEHHE
amop¢Horo yriepozaa

Ilo3naBaTeJIbHBIE:
0000111eH S,

CO3/1aBaTh
yCTaHaBJIUBATh
AHAJIOTHM,  [JeNaThb  BBIBOABI.
[IpoBoauTh HaOIIOICHAE,
CTPYKTYpUPOBaTh HHPOPMALIHIO
PerynsiTuBHbI€:

(dhopMyIHpOBaTh LEIh YpOKa H
CTaBUTh 337a4M, HEOOXOIMMBbIE

JJIA €C JOCTHUKCHHUA,
IJIaHUPOBATh CBOKO
ACATCIbHOCTD u

IIPOTrHO3UPOBATH €€ PC3YJIbTATHI;
pa6OTaTI> B COOTBCTCTBHH C




rpadput. AMophHBII
YIJIEPO: caxa,
AKTUBUPOBAHHBIHI
yroJib. AjncopOmus.
XHUMHUYECKHE CBOUCTBA
yriaeposa.
Kokcoxumuueckoe
MIPOU3BOJICTBO H €T0
npoaykuus. KapOumsr.
JdemMoHcTpanun
Komnexuus «O06pasist
MIPUPOTHBIX
COCIMHEHHI
yTIepoiay

IToptper
H./I.3enmunCKoTO.
ITornomenue
AKTHBUPOBAHHBIM
YIJIEM PacTBOPEHHBIX
BEILIECTB MJIM I'a30B.

Cpasnusamsb CTpOCHUE U
CBOICTBa anMasa 1 rpapuTa

Onucwvieams OKACIUTEIHHO-
BOCCTAaHOBUTEIBbHEIE CBOIICTBA
yriepoaa

YcrpolicTBo
MPOTUBOTA3a.
12/27 | Kucioponusie Oxcup yraepoaa(ll):
COC/IMHCHHS CTPOCHHE MOJIEKYIIHI, Xapaxmepusosams cocras,
yriepoja MOy YeHHe | €ro (busnveckue U XUMHUYECKHE

cBoiicTBa. Okcuz
yraepona(IV):
CTPOEHHE MOJIEKYIIbI,
IIOJIyYEHHE U €TO0
CBOMCTBA. YTOJIBHAs
kucnora. Commn
YTOJIBHOM KUCHOTBIL:
KapOOHATHI 1
TUAPOKapOOHATEHI.
TexHuueckas u
MUIIEBas COJa.
JlaGopaTopHBIii ONBIT
34. [lonyyenue u
CBOICTBa yroibHOU
KHUCIJIOTHL. 35.

CBOICTBA, OJyYECHUE U
IIPUMEHEHNE OKCHIOB yIIepoa

Yemanasnusams npuunaHO-
CJICZICTBEHHBIE CBSI3U MEXKIY
BHUJOM XUMHUYECKOH CBSI3H U
TUIOM KPUCTAILTUYECKOM
PELIETKH B OKCUAX yriaepoja u
X GU3NIECKUMH U
XUMHUYECKUMH CBOMCTBaMH, a
TaKKe IPUMEHEHHEM

Cobmiooams nipasuna Th npu
UCIIOJIb30BAaHNH TTEYHOTO
OTOTUICHHS.

MPE/UIOKCHHBIM  aJITOPUTMOM,
CBEPSITH CBOM JICHCTBHUSI C IICITBIO
KomMMyHMKaTHBHBIE: CTPOUTH
peveBble  BBICKAa3bIBAaHUS B
YCTHOM dhopme, CTPOUTH
3(exkTuBHOE B3aUMOJCHCTBHE
C OJHOKJIACCHUKAMH, BBIPaXKaTh
U apryMEHTHUPOBATh CBOKO TOUKY

3peHUs
JInynoctHbie: DOpMHpPOBAHHE
YMEHUSI  YIPaBIATh CBOEM
II03HABATEJIbHON

JIESITEIILHOCTBIO, (HOPMUPOBAHUE
NpaBWIBHOTO  OOpalieHus ¢
BEIIECTBAMH B  XHUMHYECKOM
nabopaTopuu u OBITY




KagecTBeHHas peaxiust
Ha KapOOHAT-UOHBI

Oka3zvieamsb MEPBYIO TOMOIITb
[P OTPABJIICHUHU YTapHBIM
ra3zom

Xapaxkmepuzo6ams cOCTaB,
¢buznveckue 1 XUMHUYECKHE
CBONCTBA, NIOJIy4EHUE U
NpUMEHEHHE YTOIBHON KHCIOTHI

Pacnosnasames xapboHAT-NOHBI

Buinoansame pacyeTsl o
XUMHAYECKAM (POpMyJIaM H
YpaBHEHUSIM PEAKIINH,
MPOTEKAIOIINX C Y4aCTHEM
COEMHEHU yriepo/ia

13/28 | YrueBomopobl. Oprannyeckas IMo3naBartenbHbIE:

Nucrpykrax no Th | xumus. Xapaxmepusosame . HCIIOJIb30BAaTh 3HAKOBOE
VYT1€BOI0POIBL.. 0COOEHHOCTH COCTaBa 1 CBOUCTB |\ /oenupoBanme, OCyIECTBIATh
Meran, oran p | CPTAHMHUCCKHX COCTMHCHHN CpaBHEHHE,  KiIacCH(HUKAIIHIO,
potnad KaK | Pasnuyame npeneabHbe i CO3/aBaTh 00001IeH S,
pEaciIbHBIC HenpenelbHbIEe YIIIEBOAOPOIbI YyCTaHaBJIUBATh aHaJIoOTuu,
(HACBHITIICHHBIC) Jenarhb BBIBO/IBI,
yrieBoopoasL. Dtien | H1a3bi6ams u sanucviéams CTPYKTYypHUPOBATh HH(POPMALIHIO

u alleTHIIEH, xax | QopmyIbl (MOHGKYMEHHG u PeryasiTuBHbIE:
HETpeeIbHbIE CTPYKTYpHBIC) BaJKHCHIINX (bopMyIMpoBaTh IENb ypOKa H
(HEHACHIILECHHBIE) HPEACTABUTEICH YTTIEBOMOPOAOB | crapuTh 3a1aud, HEOOXOAUMBIE
YTJIEBOJOPOIBI. TSt ee JOCTH)KEHUS,
CTpyKTypHBIE IUIAHUPOBATH CBOIO
GbopMysBI  BEIIECTB. JeATETBHOCTD u
I'openue [POTHO3UPOBATH €€ PE3YJIbTATHI;
YTJIEBOIOPOJIOB. paboTaTh B COOTBETCTBHU C
Peakuuu NPEUIOKEHHBIM ~ aITOPUTMOM,
JIeTHIPUPOBAHHSI CBEPSITh CBOM JICHCTBHSI C LIENBIO
peIeIbHBIX KoMMyHHKATHBHbIE: CTPOHTH
yIJIEBOJOPOIOB. pedyeBble  BBICKa3bIBAHUSI B
KauectBeHHbIe yCTHO# (hopme, BECTH IHATIOT U
peaKIiu Ha y4acTBOBATh B JIMCKYCCHH JUIS




HEMpeelbHbIe
COEIMHEHMS.
JdemMoHcTpanun
Mopgenmu  Monekyn
MeTaHa, 3TaHa,
JTUJIEHA,  alleTHJICHA.
BzaumoneiictBue
THIIEHa C OpOMHOM
BOJIOI W PacTBOPOM
MepMaHraHara Kaius

14/29

Kucnoponconepxa
IME OpraHUYECKUE
COCIMHEHUS

CaupThl. DTHIOBBIMA
CIHPT, €T0 MOJIy4YeHHE,
NPUMEHCHHUE U
(usnonornyeckoe
JIeHiCTBHE.
TpéxaToMHBINA crIUpT
TJIALEPHH.
KauecTBeHHast peakuus
Ha MHOTOATOMHBIE
CIIUPTHI. YKCyCHas
KHCJIOTA -
MIpenCcTaBUTENh Kiacca
KapOOHOBBIX KHCIIOT.
HeMoHcTpanuu
OO0me XuMUIecKre
CBOICTBA KHCJIOT Ha
MpUMEpPE YKCYCHOU
KHCTIOTHI.
KauectBennast peakuus
Ha MHOTOATOMHEIE
CHUPTHI

Xapaxmepuz06ams CIAPTHI U
KapOOHOBBIE KUCIIOTHI KaK
KHCIIOPOJICOIEpIKAIINE
OpPraHUYECKHE COEANHEHHMS

Knaccugpuyuposams ciupThI 110
YHUCITy THAPOKCHIBHBIX TPYI B
MX MOJIEKyJax

Hasvieams nipeacraBurtenen
OJTHO ¥ MHOT'OATOMHBIX CITUPTOB
Y 3aIMCBIBATh UX (pOpMyITBI

BBISIBJICHUS ~ Pa3HBIX  TOYEK
3pEeHUsT Ha PacCMaTPUBACMYIO
uH(pOpMAIIMIO, BBIpAXaTh U
apryMEHTUPOBATh CBOI0 TOYKY
3peHUs

JlnunoctHbie: (HOpMUPOBaHUE
JI0OPOCOBECTHOTO OTHOIICHHS K
YYEHHIO M YMEHUS YIPaBIATH
cBOEH MO3HaBaTEIbHOU
JIESITEIILHOCTBIO

15/30

Kpemnuuii u ero
COEIMHECHHUS

Kpemnuuii, crpoenue
€ro aromMa M CBOMCTBa.
Kpemuuit B mpupone.
Cumnuapl M CHJIaH.
Okcun  kpemuus(1V).
KpemuueBas kucnora u
€€ conu.

JdeMoHcTpanuu

Xapaxmepuzosams cTpoeHne
aTOMOB U KPUCTAIJIOB,
¢$usnveckue 1 XUMHUYECKHE
CBOHCTBA, OJIY4YECHHE U
MIPUMEHEHNE KPEMHHUS

Yemanaesnusamo IIPUYINHHO-
CJICACTBCHHBLIC CBA3U MCKAY

ITo3naBareabHBIC:
0000111eH S,

cO3/1aBaTh
yCTaHaBIUBATh
AHAJIOTMH,  JIeNlaTh  BBIBOABI.
[IpoBoauTh HabroIeHHE,
CTPYKTYpUPOBaTh HHPOPMALIHIO
PerynsTuBHbIe:

(dhopMyIHMpoBaTh LEIb YpOKa H
CTaBUTh 337a4M, HEOOXOIMMBIE




Komnekmus
«O0pa31pl MPUPOTHBIX
COCIMHECHUM KPEMHHUSD)

Komnekmus crekia,
KepaMUKH, IIEMEHTa H
U3JIEINN U3 HUX

JlabopaTopHbIii
ONBIT 36.
IIponyckanue
YTIIEKUCIIOTO rasa
gepe3 pacTtBop
CUJIMKATa HATPHs

CTpOCHHEM aTOMa, BUIOM
XUMHYECKOMU CBsA3HU, TUIIOM
KpHCTaJ'IJ'IH‘IeCKOfI PCHICTKHU
KpEMHUA U €ro (1)I/ISI/IIIGCKI/IMI/I nu
XUMHYECKUMHU CBONCTBAMU

Buinoanames pacuersl o
XUMHAYECKUM QOpMyIiaM U
YpaBHEHUSIM PEAKIINH,
MPOTEKAIOIINX C Y4aCTHEM
KPEMHUS U €r0 COeIMHEHUIN

Xapaxmepuzoeambsb COCTaB,
(uznvecKkue U XUMHYECKHE
CBOICTBA, NIOJIy4EHUE U
MPUMEHEHUE COENHEHUN
KpeMHUS

CpasHusamb TUOKCUIBI
yIIIepoJia ¥ KPEMHUS

Onucvieams BaXHEHIIINE TUTTBI
MPUPOJHBIX COESTUHEHUMN
KpeMHUS KaK OCHOBHOT'O
3JIEMEHTA JTUTOCGHEPHI

16/31

CunmkartHas
MIPOMBIIIIEHHOCTD

IIpousBoacTBO cCTEKIa
u nemenTa. [Ipogykuus
CUJIMKATHOM
MIPOMBIIIIICHHOCTH:
ONITUYECKOE BOJIOKHO,
KepaMUKa, dhapdop,
(hasaC. Onruueckoe
BOJIOKHO.
JdemoHcTpanun
Komexkuus mpomykium
CHUJIMKATHOM
MIPOMBIIIIIEHHOCTH.
Buneopparmenter  wu
CJIafIbI
«IIpon3Bo/ICTBO CTEKIIA
Y [IEMEHT) .

Xapaxkmepuzoeamsb CUIAKATHYIO
MIPOMBIIIUICHHOCTD U €€
OCHOBHYIO MPOTyKITHIO

Yemanaenuseame ananornn
MEXAY pa3JINIHBIMU OTPaCIAMU
CHJIMKAaTHOM IIPOMBIIIITIEHHOCTHU

JJIA €C JOCTHUKCHUA,
IMJIaHUPOBATh CBOIO
JACATCIBbHOCTD u

MPOTHO3UPOBATH €€ PE3YJIbTATHI;
paboTatb B COOTBETCTBUU C
MPEUIOKCHHBIM  aJITOPUTMOM,
CBEPSTH CBOU JIEUCTBUS C LEIBIO
KoMMyHMKATHBHBIE: CTPOUTH
peueBble  BBICKA3bIBAaHUS B
YCTHOM dhopme, CTPOUTH
3 dexkTrBHOE B3aUMOJCHCTBHE
C OJHOKJIACCHUKAMHM, BBIPAXKaTh
U apryMEHTHUPOBATh CBOKO TOUKY

3pEHUs

JInunoctubie: DopMHUpOBaHUE
YMEHUS  YOpaBJSITh  CBOEH
II03HABATEJIbHON

JIESITEIbHOCTBIO, (POPMUPOBAHUE
MpaBUJIBHOTO  OOpameHust ¢
BCIICCTBAMH B  XHUMHYECKOM
nmabopaTopuu U OBITY




17/32 | Tlonyuenwue Hemeranner B
HEMCTAIIIOR npupose. Onucvisams Hax0XKICHUE
S — HEMETAJUIOB B PHPO/JIC
IePEroHKa  KHUAKOTO | Xgpakmepuzosame
BO3JyXa Kak CIOCO0 | (paKIMOHHYIO IIEPErOHKY
NOIy4YCHUA KUCIOPOIA, | wuaKOro BO3ayXxa Kak
a3o0rta, AproHa. | cOBOKYMHOCTh (PU3UUESCKUX
Honyuenne dochopa, | mponeccon
KpEMHHUS, XJIopa, UoJa.
DrekTpomns3 Apeymenmuposams oTHECEHUE
PacTBOPOB. MPOIIECCOB TOTY4YCHUS
JleMOHCTpALHH AKTUBHBIX HEMETAJJIOB K
KoJieKius OKHUCIIUTEJIbHO-
«[pupoaubie BOCCTaHOBHUTEIBHBIM IMTPOIECCaM
COCMHECHHUS
HEMETAJIIOB .
Buneodpparmentsr  u
ciaipl «PpaKiuoOHHAS
MEpEeroOHKa  JKHUIKOTO
BO3TyXa»
BuneodparmeHTsl  m
cnaiinpl  «IlomydeHnue
BOZOPOA, KUCIIOPOIa U
TaJIOTEHOB
JIEKTPOTUTHICCKUM
c1oco0oM.
17/33 | Tlonyuenue [Monyuenue
BOKHEUILINX CepHOU KHUCJIOTBL: Xapaxmepusosams xumu3M,
XUMHUIECKAX CBIPBE, xumuzy, | SPPPC » AlNapaTypy 1 HayHTHBIC
COCIMHEHUN TEXHOJIOTHYECKas TIpHHLIAIIBT IPON3BOACTEA
HEMETAJIOB cxema, Meroy | CCPHOM KHCIOTEL
KUIIAMICTo cod, | CpasHusams TPOU3BOJCTBO
NPAHIHUIIBI CEpHOM KUCIIOTHI U aMMHUaKa
TEII000MeHa,
MIPOTUBOTOKA u
nupkynsamun.  Oneym.

[TpousBoacTBo

ITo3naBarebHBIE:

HCIIOJIb30BaTh 3HAKOBOE
MOJICITUPOBAHUE, OCYIIECTBIATH
CpaBHEHHME,  KJaccU(UKaIHIO,
co37aBaTh 00001IeHNs,
yCTaHaBJIUBAaTb aHaJIOTuu,
aciarb BBIBOJBI,

CTPYKTYpUPOBATh UHPOPMAITHIO
PerynsTuBHbIe:

(dhopMyIHpoBaTh LEJIb YpOKa H
CTaBUTh 3aJayu, HCO6XOILI/IMBIC

JUISE ee JIOCTHIKCHUS,
IIJIaHUPOBATH CBOIO
JCATCIBHOCTD u
MIPOrHO3UPOBATH €€ PE3YJIbTATHI;
paboTaTh B COOTBETCTBHUH C
IMPEAJIOKCHHBIM AJITOPUTMOM,

CBEPSITh CBOM JICHCTBHSI C LIENBIO
KoMMyHUKATHBHbBIE: CTPOUTH
pedeBbie  BBICKa3bIBAHUS B
yCTHOH (hopMe, BECTH AUAIOr U
y4acTBOBaTh B HCKYCCHH IS
BBISBJICHHS ~ Pa3HBIX  TOYCK
3peHUS] Ha PacCMaTpPHBaEMYIO

uHpOpMario, BBEIpAKATh U
apryMEHTUPOBATh CBOIO TOYKY
3peHHUS

JluunocTHbIe:  QopMUpOBaHUE

JIOOPOCOBECTHOTO OTHOIICHUS K
VYEHHI0O W YMEHUS YIPaBISATh
CBOCH MO3HaBaTeILHOMN
JIEITEIBLHOCTBIO




aMMHaKa:
XUMU3M,
TEXHOJIOTMUeCKast
cxema.

JdemoHcTpanun
Mojenu annapatoB IS
NIPOU3BOJICTBA CEPHOU
KHCIIOTHI.

CBIPBE,

Monenb KHUTISIIETO
cIIos.
Mopenn KOJIOHHBI

CHHTE3a aMMHaKa.
Buneopparmentel u
clIanianl
«ITpousBoacTBO
cepHOM KUCIOTBI».
Buneopparmentsr  u
cltaiapl

«ITpousBoacTBO
aMMUaKay.
Komnekius ~ «Coipné

JUISL TIOJTyYEHHUS CepHOMN
KHCIIOTBDY.

18/34

O0o001IEeHne "
chcTeEMaTU3aIs
3HaHWH T1I0 TeMe
«HemeTannel m mx
COEIMHEHHUS»
Nucrpykrax no Th

Ypok-yrnpaxHeHue c

HCII0Ib30BaHUEM
CaMOCTOSTEIIFHOM
paboThI o
BBIITOJIHEHHIO
MIPOBEPOYHBIX  TECTOB,

3alaHui U yOpaKHEHUU

IIpoBOAUTE OIEHKY COOCTBEHHBIX
JOCTH)KEHUU B YCBOSHUH TEMBI

KoppektupoBarh CBOM 3HAaHUS B
COOTBETCTBHH C IUIAHUPYEMBIM

pe3yabpTaToOM
ITonyuats XUMUYECKYIO
nHOOpPMALUIO M3  PA3IMYHBIX
HUCTOYHUKOB

[IpencraBmare wHGOPMAIHIO 1O
teMe «Hemeramie» B BHAC
Ta0JINII, CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCIE U C
npumenenueM UKT

Io3naBareabHbIE:

UCIIOJTb30BaTh 3HAKOBOE
MOJICTUPOBAHUE, OCYIICCTBISTh
CpaBHEHHWE,  KIIaCCH(DHUKAITHIO,
c03/1aBaTh 0000111eH S,
yCTaHABIIUBATh aHaJIOTHH,
JienaTh BBIBO/IbI,

CTPYKTYpUPOBaTh HHPOPMALIHIO
PerynsiTuBHbI€:

(dhopMyIHpOBaTh LEIh YpOKa H
CTaBUTh 3a7a4M, HEOOXOIMMBbIE

JJIA €C JOCTHUKCHHUA,
IJIaHUPOBATh CBOKO
ACATCIbHOCTD u

IIPOTrHO3UPOBATH €€ PC3YJIbTATHI;
pa60TaTL B COOTBCTCTBHH C




MPE/UIOKCHHBIM  aJITOPUTMOM,
CBEPSITH CBOM JICHCTBHUSI C IICITBIO
KomMMyHMKaTHBHBIE: CTPOUTH
peueBble  BBICKAa3bIBAaHUS B
yCTHOH (hopMe, BECTH JUAIOT U
y4acTBOBaTh B JIUCKYCCHUHU JUIS
BBISIBJICHUS ~ Pa3HBIX  TOYEK
3peHHsI Ha paccMaTpPUBAEMYIO

UHPOpPMALMIO,  BBIpAXaTh |
apryMEHTUPOBATh CBOIO TOYKY
3peHus

JluunoctHble: popmupoBaHue

JI0OPOCOBECTHOTO OTHOIICHHS K
YYEHUIO U YMEHHUs YIIPaBIATh

cBoei MO3HaBaTeIbHOU
JESTEbHOCTHIO
19/35 | KonutpomsHas paboTa Ne 2 mo Teme «HeMeTaiibl 1 MX COSTUHEHUS
Metaibl 1 X coequnenus (14 )

1/36 Oomas [Monoxenne Io3naBareabHbIE:
XapaKTePHCTHKA METAaJIIIOB B Obvacksmb, UTO TAKOE METAILIEL UCIIOJIb30BaTh 3HaKOBOE,
METAILJIOB ITepuoauueckoi Xapaxmepuzosamp XUMIIECKUE aHajioroBoe W (U3HIECKOE

CHCTEME XHMHUYECKUX | 3jeMeHThI-METa/LIbl IO HX MOJICTTUPOBAHNE; OCYIICCTBISTh
anemMeHToB 1.  W. | qonokenuio B [ICXD Ka4eCTBCHHOE u
MeHneneeBa, CTpOSHHUE . KOJINYECTBCHHOE OIMCcaHue
X aTOMOB u | 1Ipoenosuposamsp coiicTBa KOMIIOHEHTOB 00BEKTa,
KPUCTaJLIOB. MCTAJLIOR 10 IOIOKCHHIO B OCYILECTBJISATH CpaBHEHHUE,
Merammueckas  cpsisp | LICXO yCTaHABIUBATh aHaJIOTHH,
u METAIUHYCCKAS | Ve qnagnueamo TpHLHHHO- KJIaCCHU(PUIIUPOBATH, Jenarthb
KpHCTaJLIHHIeCcKas CIETICTBEHHBIE CBA3H MEKITY BBIBOJIbI, MONy4aTh
pemérka. Dusndeckue CTPOGHHEM aTOMa, BIIOM UHPOPMAIHIO W3  PA3THYHBIX
CBOHCTBA ~ METAIUIOB: | y i s oot o THIOM HUCTOYHUKOB M CTPYKTYPHPOBAThH
SJICKTpO- 1| kpucranmmueckoii pemeTky y e

TETIONIPOBOIHOCTD, METALIOB — MPOCTHIX BEMIECTB H PerynsiTuBHbIE:

OTpaXkaromast WX COeTUHEHMI (hopMyIHpoBaTh 1EIb YpOKa H
CIOCOOHOCTB, CTaBUTh 3aJ1a4H, HEOOXOJMMBbIC




IUIACTUYHOCTh. CIIaBbI
lIépHI)Ie 1 IIBCTHEIC.

2137

XHUMHUYECKHE
CBOMCTBA METAIIIOB

Merainnbl KaK
BOCCTaHOBUTEIIH.
DNEKTPOXUMUYCCKUN
pan HAIPKECHUM.
BzaumoneiictBue
METaJJIOB c
HEMeTaJlIaMU,
OKCHJIAMH, KHCIOTaMH,
COJISIMH.
AJTIOMUHOTEPMHSL.
JemMoHcTpanuu
BzaumoneiictBue
HaTpUs, JIHTHSI |
KaJIbI[M4 C BOJIOH.
I'openue HaTpus,
MarHuss W JKelie3a B
KHUCIIOPOJE.

Bcenbiika  TepMuTHOMN
CMeCH.
B3anmopeiicteue
CMECH IMOPOILIKOB CEPBI

M JKele3a, ILMHKA U
CEpHI.
BzanMmoneiictBre
ATIOMHUHUS c
KHCJIOTaMH, IeI04YaMu
¥ BOJOM.
BzanMmoneiictBre
JKejlesa M MEOd C
XJIOPOM.

Bsaumopeiicteue Menu
C KOHIICHTPUPOBAHHON
CEpHOM KHUCIOTOH U
a30THOM KHUCIIOTOU
(pazbaBieHHOI u
KOHIICHTPUPOBAHHOM).

O0vsicHsAmb, 9TO TaKOE PSI
AKTHBHOCTH METAJLJIOB

Ipumensmo ero s
XapaKTepPUCTUKN XUMHUYECKUX
CBOWCTB IIPOCTHIX BEILIECTB —
METaJJIOB

0606wams cucremy
XUMHUYECKUX CBOMCTB METAJJIOB
KaK BOCCTAaHOBHUTEILHBIC
CBOMCTBaA

Cocmasnsams MOJIEKYJISIPHBIC
YpaBHEHUS peaKilni,
XapaKTePU3YIOMNUX XHMUICCKIE
CBOMCTBA METAJIJIOB B CBETE
y4eHHS 00 OKHCIIUTEILHO-
BOCCTaHOBHUTEJBHBIX MPOLIECCaX,
a peakivu ¢ y4acTUeM
3IIEKTPOJIUTOB MPEACTABIATD
TaxkKe ¥ B HOHHOM BHJIC

Habnrooams u onucvieams
PEaKInu MEX Ty BEIIeCTBAMU

JUTSI ec JIOCTHIKCHUS,
TJIAHUPOBATH CBOIO
JICSITETLHOCTh u
MPOTHO3UPOBATH €€ PE3YJIbTATHI;
paboTatb B COOTBETCTBUU C
MPEUIOKCHHBIM  aJITOPUTMOM,
CBEPSTH CBOU JIEUCTBUS C LEIBIO
KoMMyHMKATHBHBIE: CTPOUTH
peueBble  BBICKAa3bIBaHUS B
YCTHOM dhopme, CTPOUTH
3 dexkTrBHOE B3aUMOJCHCTBHE
C OJHOKJIACCHUKAMHM, BBIPAXKaTh
U apryMEHTUPOBATh CBOKO TOUKY

3pEHUs
JInunoctubie: DopMHUpOBaHUE
YMEHUS  YOpaBJSITh  CBOEH
II03HABATEJIbHON

JIeTeNIbHOCThI0, GOpMUpOBaHUE
HayYHOTO MHPOBO33PEHUS




JlabopaTopHbIii ONBIT
37. BsaumoneiictBue
xKejesa C pacTBOPOM
cynbdara meau (I1)

3- O6mas O6mas
4/38- | xapakTepucTHKa XapaKTepUCTHKA ObvackAmb, STHMOTNOTHIO
39 3JIeMeHTOB | A- sieMenToB |A-rpyrmpr | FA3BAHHA TPYIIBT CILICTOTHBIC
TPYIIIBI OKCHJIBI M THAPOKCHEI | 10T AHIBD
LIEIOYHBIX  METAIUIOB, | /Jagamp OBIILYIO
ux HOIYYCHHE, | XapaKTEPUCTUKY LIEIOYHBIX
CBOWCTBA, METAJIJIOB 110 UX MOJIOKEHUIO B
MIPUMEHEHHE. cxn
Baxwuelimue conu
ETOYHBIX METAIOoB, | XAPAKMepu306amy CTPOCHHE,
UX 3HAYCHHME B skuBoi u | PU3HUECKHe U XMMHUYECKHe
HEXMBOH Tpupojie W B | CBOMCTBA IETOYHBIX METAILIOB
SKH3HH 9eI0BEKA. B CBETE 00I1IEr0o, 0COOEHHOT0 U
JlemoHcTpanus CAVHIHOTO
Oxpacka niamenu IIpedckazvieams puzndeckne u
COCMMHCHUAMH XMMHYECKHE CBOMCTBA OKCHIOB
IIETOYHBIX METAIUIOB |y 1y iy OKCHIOB IIEITOYHBIX
METAJUIOB HAa OCHOBE MX COCTaBa
U CTPOCHHSI H NOOMBEepIHCOamsb
MIPOTHO3B! YPAaBHEHUSIMHU
COOTBETCTBYIOLUX PEAKLIMI
Ilposodums pacueTs 1Mo
XUMHUYECKUM (popmynam u
YPaBHEHUSIM pPEaKLui,
MPOTEKAOUINX C YIaCTHEM
IIEJIOYHBIX METAJIIOB M UX
COEMHEHHH
5/40 OO6uras OO6uias
XapaKTepPHCTHKA XapaKTepPHCTHKA ObuacHAmY, ITHMOTIOTHIO
anemeHToB |1A- anemeHToB || A-Tpyrimsr Ha3BaHMA TPYLIIBI
— Oxcuyr 1 rHapokcHs | ‘IISTOTHOIEMENBHEIC METAIUILD)

IIEJI0YHO3EMETBHBIX
METAIIIOB, X
MIOJIy9eHUE, CBOMCTBA,
MIPUMEHEHHUE.

Jasamyp obmIyto
XapaKTePHCTHKY JIEMEHTOB
IA-rpymmbl o MX TIOJIOXKEHHO
B [ICX3

Io3naBaresbHbIE:
HCIIOJIb30BATh 3HAaKOBOE
MOJICIUPOBAHKE, OCYILECTBIIAThH
CpaBHEHHUE,  KJIacCU(UKAIIHUIO,
CO3/1aBaTh 0000111IeH S,
YCTaHaBJIMBATh aHaJIoOTuu,
aeciarb BBIBO/JBI,
CTPYKTYpUPOBATh UHPOPMAIIHIO
PeryasituBHbIE:

(dhopMyMpoBaTh IiElb YpPOKa H
CTaBUTh 3aJayu, HCO6XOIH/IMBIC

JIIA (S JOCTHUXKCHUA,
IIJIaHUPOBATH CBORO
JACATCIIBHOCTD u

MIPOrHO3UPOBATH €€ PE3YJIbTATHI;
paboTaTh B COOTBETCTBHH C
NPEVIOKEHHBIM  AllTOPUTMOM,
CBEPSATH CBOM JICHCTBUSI C IIEJTBIO
KoMMyHuKaTHBHBIE: CTPOUTH
peueBble  BBICKAa3bIBaHUS B
yCcTHOH (hopme, BECTH AWAIOT U
yYacTBOBaTh B JUCKYCCHH JIISI
BBISIBIICHHAS ~ pasHbIX  TOYEK
3peHHsT Ha paccMaTpHUBAEMYIO

uHpOpMario, BBEIpAXKATH U
apryMEHTUPOBATh CBOIO TOYKY
3peHHUS

JluunocTHbIe:  QopMUpOBaHUE

JIOOPOCOBECTHOTO OTHOIICHUS K
VYEHHUI0O W YMEHUS YIPaBISATh
CBOCH IMO3HaBaTEIHLHON
JIEITENBLHOCTBIO




Baxneimme COJIu
IIEJI0YHO3EMEIBHBIX
METaJUIOB, MX 3HAYCHUE
B JKMBOM M HEKHUBOU
NpUPOJIE M B JKU3HH
yenoBeka. KapOoHatsr
u TUAPOKapOOHATHI
KaJIbIIus.
JemMoHcTpanuu
Oxkpacka IJIaMEHU
COEJIUHEHUSIMH
ILIEJI0YHO3EMEIbHBIX
METaJIJIOB. Tamenne
HU3BECTHU BOJOMN
JlaGopaTopHbIil ONbIT
38. [omyuenwne
H3BECTKOBOW BOJBI H
OIBITHI C HEN

Xapaxmepuzosams CTpOCHUE,
(bu3HIeCKUe U XUMHUECKHE
CBOMCTBA IEJI0YHO3EMENBHBIX
METAJIOB B CBETE OOILETO,
0COOEHHOr0 U €MHUYHOIO

Ipeockazvieams Puznyeckue u
XUMUYECKHUE CBOMICTBA OKCUJIOB
U TUJPOKCHUIOB dieMeHTOB I1A-
IpYMIBI HA OCHOBE WX COCTaBa U
CTPOEHHUS U HOOMEePIHCOamp
POTHO3bI YPaBHEHUSMH
COOTBETCTBYIOILUX PEAKIIUA

IIposooums pacyeTsl 1o
XUMHYECKUM (hopMyJiaM H
YpaBHEHUSIM PEAKIINH,
MIPOTEKAIONINX C YIaCTHEM
IeJTOYHO3EMENTFHBIX METAJIOB
1 UX COCIMHEHUI

6/41

JKecTkocTb BOOBI B
CII0COOEI €€
YCTpaHCHHS

KécTtrocTh
BOJBI: BPEMCHHAS W
nocrossaHast. CrocoOb!
YCTpaHECHUS
BpPEMEHHOM JKECTKOCTH.
Crioco0bl  ycTpaHeHHS
TOCTOSIHHOM
xkéctroctu. MOHUTEL.
JdemoHcTpauuu
ITonyuenue  xecTkoOM
BOJIBI
B3aNMOJICHCTBHEM
VIIEKUCIOTO Taza W
HM3BECTKOBOM BOJIBI.
VYcrpanenue

BpeMeHHOﬁ KECTKOCTHU

BOJABl KUISTYEHHEM H
N00aBIEHUEM  COMBI.
VYcrpanenue

MHOCTOSHHOI

ObvscHams TTIOHATHE
«OKECTKOCTb BOIBI»

Pasznuuams BpemMeHHyto u
ITOCTOSTHHYTO KECTKOCTH BOJIBI

Ilpeonazams ciocoObI
YCTPaHEHWUSI JKECTKOCTH BOJIBI

Ilposooums, nabniooams u
ONUCHIBAMb XUMHUYECKUHN
AKCIIEPUMEHT C COOI0CHUEM
npasui Th




JKECTKOCTHU BOJIBI
no0aBIIEHUEM COJBI.
WOHUTBI U IPUHIIMAIT UX
JIEUCTBUS

(Bunmeo(parMeHT)
7/42 AJIFOMUHHH B €T0 CoenuHeHUS X . ITo3HaBaTe/IbHbBIE:
apaxkmepuzoeams aTIOMUHAN
COeIUHEHUS ATIOMHHHS B TIPUPOJIE. P P HCITIOJIB30BaTh 3HAKOBOE
< 1o ero mojoxenuto B [ICXD
XHUMHYECKHe CBOMCTBa MOJICIUPOBAHKE, OCYILECTBIIATH
AITFOMUHUS. Onucuvieams CTPOCHHE, CpaBHEHHUE,  KiIacCU(UKAIIHUIO,
Oco0eHHOCTH OKCHIA U (u3HYeCcKre U XMMHUYECKUE CO3/1aBaTh 00001IeHN s,
THJIPOKCH/IA ATIOMUHHES | CBOHCTBA AIOMUHHS, YCTaHaBJIUBATh aHaJIOTuH,
KaK aM(OTEPHBIX | roxTBEpIKIAS UX JIenaTh BBIBOJIBI,
COEIMHEHHUH. COOTBETCTBYIOIIIMH CTPYKTYPUPOBaTh HH(DOPMAIUIO
Baxneitmme COIIM | ypaBHEHUSAMH PEAKIIUH PerynsiTuBHbI€:
ATIOMHHHS  (XJIOpHI, (dhopMyupoBaTh IElb YpPOKa H
cynbdar). ObvscHsmb TBOHCTBEHHBIN CTaBHUTh 3aJIauH, HEOOXOJUMBIE
JleMoOHCTpannn XapakTep XUMHUYECKHUX CBOHCTB s ce JOCTHIKEHHS,
Komekus OKCnJa ¥ rmJpokcnia MTaHUPOBATH CBOIO
HPUPOTHBIX ATFOMHHHA JEATETBHOCTD u
COCIMHECHUH Konxpemusuposams MIPOrHO3UPOBATH €€ PE3yJIbTAThI;
AITFOMHHHSIL. IEKTPONHTHIECKOE TTOMyEHHE paboTaTh B COOTBETCTBHH C
Bmieoq)parMeHTH | \erannos a mpuMepe MPEVIOKCHHBIM  aIrOPHTMOM,
() £:17 91131 «Oxcenn IPOM3BOJICTBA ATIOMHHS CBEPSITH CBOM JICHCTBHS C IICIIBIO
AIIOMHHHS H  €ro KoMMyHuKaTHBHBIE: CTPOUTH
MOAU(UKALIHNY. Yemanaenusams 3aBUCUMOCTD peueBbie  BBICKA3bIBAaHHS B
ITonyuyenue o0macTell NpUMEHEHHS yCcTHOH (hopMe, BECTH AWAIOT U
amM(pOTEpPHOro AIFOMHHHMS U €0 CIJIABOB OT y4acTBOBaTh B JUCKYCCHH JIISI
THIPOKCHU/IA aTFOMUHKsS | CBOMCTB DTHX BELIECTB BBISIBJICHHS ~ Pa3HBIX  TOYEK
U HCCIACIOBAaHHE €ro 3pEeHUsI Ha PacCMaTPUBACMYIO
. Ilpo6odums pacueTsl Mo p P P y
CBOWMCTB. UHPOPMAIMIO,  BBIPAXKATH U
XUMHAYECKAM (POpMYJIaM H
. apryMEHTUPOBATh CBOIO TOYKY
YPaBHCHHSIM PEaKIIHH,
3peHHUS
MPOTEKAONIHNX C y4acCTHEM
. JluunocTHbIe:  QopMUpOBaHUE
AITIOMHMHHMS U €r0 COeIUHEHHIH
JIOOPOCOBECTHOTO OTHOINCHUS K
8- Keneso u ero OcobeHHOCTH
Xapaxmepu3zosams TIONOKEHUE YYCHHIO M yMCHUA YIIPABIATH
9/43- COEIUHEHUSA CTPOCHHS aroMa o o
skenesa B [ICXD u ocobeHHOCTH CBOCH ITO3HaBATCIbHOU
44 keneza.  JKemeszo B
CTPOCHHS €r0 aToMa NESITETEHOCTHIO

npupone. Baxueime
pyzel xkeneza. OKcuabl

Onucvlgamsb CTPOCHHUE,




u THUAPOKCH/IBI
xenesza(ll) u
xene3a(Ill). Comu
xenesza(ll) u
sxeneza(11D).
OOHapyXeHHEe HOHOB
KaTHOHOB  JKene3a B
pactBope.  3HaueHUE
COEMHEHHUI JKele3a.
JlabopaTopHbIe
onbIThl 39. [lomyuenne
THJIPOKCHUJIOB  Kere3a
(1) = (1)

40. KadecTBennnie
p€akun Ha KaTHOHBI
xKernesa

(hu3HUecKUe ¥ XUMHUYECKUE
CBOICTBa *keJe3a, MOATBEPKIas
HUX COOTBETCTBYIOLUIUMU
YpPaBHEHUSIMHU PEaKIIUi

Obvscusmy HAINYHE ABYX
TCHETHYECKHX PATOB

A 2+ 3+
coeMHeHHH xeneza Fe~" u Fe

Yemanasnusams 3aBUCUMOCTD
oOJacTeil mpuMEHEeHHUS Kelie3a U
€ro CIUIAaBOB OT CBOMCTB ATHX
BEIIECTB

Iposodums, nadbrodams u
ONUCHIBAMb XUMUYECKHI
3KCIIEPUMEHT C COOJIIOCHUEM
npasui Th

IIposooums pacyeTsl 1Mo
XUMHYECKUM (hopMyJiaM H
YpaBHEHUSIM PEaKIINH,
MIPOTEKAIOINX C YIaCTHEM
JKEJe3a U €ro COCIMHEHUI
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Koppo3zus metamios
W CIIOCOOBI 3alUTHI
oT Hee. HCTpyKTax
no Th

Koppo3zus
XAMUYECKas Hu
AJICKTPOXUMHUYICCKA.
3ampTa METaJUIOB OT
KOpPO3HH.
JdemoHcTpauuu
Komnexnus
«XUMHYICCKHE
HCTOYHUKHU TOKa»
pe3yIbTaThl
JUIATEIHHOIO
JKCIIEPUMEHTA 1o
M3YYCHHIO  KOPPO3UH
CTAJIBHBIX M3JIEIUH B
3aBHCUMOCTHU OT

YCIIOBUH MPOLIECCOB

ObvscHams TIOHATHE
«KOPPO3HUSD»

Paznuuams XUMUYECKYTO U
AEKTPOXUMHYUECKYIO KOPPO3UIO

Unniocmpuposame mpuMepamMu
TIOHATHS «KOPPO3HSD»,
«XUMHUYECKast KOPPO3Us» ,
«ANEKTPOXUMUYECKAS
KOPpO3Us»

Xapaxmepuzosambs criocoObl
3aIIUTHl METAJIOB OT KOPPO3UH

Ilo3HaBaTesIbHbBIE:
HCIIOJIE30BATh 3HAaKOBOE
MOJIEIUPOBAHNE, OCYIIECTBIIATH
CpaBHEHHWE,  KJIaCCH(DHUKAITHIO,
c03/1aBaTh 0000111eH S,
yCTaHaBIUBAaTh aHaJIOTUH,
JIeNaTh BEIBOJIBL,
CTPYKTYPHUPOBATh HH(POPMAITHIO
PerynsiTuBHbIe:

(dhopMyIMpOBaTh LEIb YpOKa H
CTaBUTh 337a4M, HEOOXOIUMBbIE

TS ee JIOCTHKEHUS,
TJIAHUPOBATH CBOIO
JIESITENILHOCTD 5

IIPOTrHO3UPOBATH €€ PC3YJIbTATHI;
pa60TaTL B COOTBCTCTBHHU C




11-12/ | Merauisl B Mertannsl B Ipupoe: B MPEIOKEHHBIM  aJITOPUTMOM,
46-47 | npupone. [lonstue CBOOOHOM BHJIE U B Knaccugpuyuposams (I)OP MBI CBEPSTH CBOU JCUCTBHUS C LIETBIO
0 METaJTypTuu BHJIC COCAMHEHHH. TIPHPOJHBIX COCIMHCHIH KoMmyHukaTuBHbIe: CTPOUTH
[onsTHE O MCTajlIoB peueBble  BBICKa3bIBAaHHUS B
meranyprun. YepHast | Xapaxmepuzosams obmue ycTHOU (hopMe, BECTH IUATOT U
Y [BETHAs CII0COOBI TTOTYYCHHS METATIIOB y4acTBOBaTh B JAWUCKYCCHH IS
METaJLTypTHsl. BBISIBIICHHUST ~ pasHBIX  TOYEK
[Mupomeranmyprus, Konxpemusuposamp crioco0et 3peHHsI Ha paccMaTpPUBAEMYIO
THIPOMETAILTYPI s, HOJIyICHUS METAILIIOB uHpopMaIMio, BBIpAXATh U
aeKTpomeTanTyprus. | TPUMCPaMi 1 ypaBHCHIAMH apryMEHTHPOBATh CBOIO TOYKY
JIOMEeHHBIii TIporiecc. PEaKInu € COCTABICHNCM 3peHus
[epepaboTka yyryna g | JICKTPOHHOIO bamarca JluunoctHble: popmupoBaHue
CTaJb. DJEKTPOIIN3 JIOOPOCOBECTHOTO OTHOIIEHUS K
pacIIaBoB. VUEHUIO W YMEHHUsS YIMPaBISATh
cBoei II03HABATEIbHOMN
JIeSITEIbHOCTHI0

13/48 O6006menne Ypok-ynpaxaenne ¢ | [IpoBoguts ornenky coOctBeHHBIX | Ilo3HaBaTeabHbIe:
3HaHUH 10 TeMe | HCIOJBb30BaHUEM JOCTHXKEHHUU B YCBOCHHH TEMBI UCIIOJIb30BaTh 3HAKOBOE
«Merasute» CaMOCTOSITEIILHOM KoppektupoBarhk CBOM 3HaHUS B | MOAGIUPOBAHHUE, OCYILECTBIIATH
paboTHI IO | COOTBETCTBHM C IUIAHHPYEMBIM | CpaBHEHHE,  KiaccH(UKaiuio,
BBITTOJTHCHHIO pe3yIbTaTOM CO3/aBaTh 00001IeH S,
MPOBEPOYHBIX  TeCTOB, | [lomydaTs XMMHYECKYIO | YCTaHABINBATh aHAJIOTHUH,
3a7aHui ¥ yIpaXKHEeHWH | MHQOPMAIMIO M3  PA3NIMYHBIX | JIeTaTh BBIBOJIB,
HCTOYHHKOB CTPYKTYpUPOBATh HHPOPMALIUIO

[Ipencrasnare wHpopMarmio 1o | PeryJsiTuBHBIE:

Teme «Mertamibl» B Bue TaOIuIl,
CXeM, ONOPHBIX KOHCIIEKTOB, B
TOM unciie u ¢ npumeHennem UKT

(hopMynupoBaTe LENh YpOKa H
CTaBUTh 3aJa4yd, HEOOXOIUMBIE

TS ee JIOCTHOKEHUS,
TJIAHUPOBATH CBOIO
JIESITENILHOCTD 51

IPOTHO3UPOBATH €€ PE3YJIbTATHI;
paboTaTh B COOTBETCTBHU C
IPEUIOKCHHBIM ~ alTOPUTMOM,
CBEPSITh CBOM JCHCTBUSI C LIENIBIO
KoMMyHHKaTHBHbBIE: CTPOHUTH
pedeBble  BBICKa3bIBaHUS B
YCTHO# (opme, BECTH IUAIOT U
y4acTBOBaTh B JIMCKYCCHH JUIS
BBISIBJICHHS  pasHBIX  TOYEK




3peHHsT Ha pPaccMaTPHBAEMYIO

MHPOPMAIMIO,  BBIpAXaTh H
apryMEHTUPOBATh CBOIO TOUYKY
3peHus

JluunocTHble: popMupoBaHue

JIOOPOCOBECTHOTO OTHOIIICHUS K
YYCHUIO U YMEHHUS YIIPaBIATh

cBoei II03HABATEIbHOMN
JeSITEIIbHOCTBIO
14/49 | KoutpomsHas pabota Ne 3 mo Teme «MeTasisD
JlaGopaTopHblii npakTHKYM (7 1)
1/50 [IpakTrueckas CBoiicTBa KUCIIOT, Ymems obpamarbecs ¢ Ilo3HaBaTeJbLHbIE:
pabota Ne 1 OCHOBAHMI, OKCH/IOB M | JTaOOPaTOPHBIM 00OPYJIOBAaHUEM M | CAMOCTOSTENEHO MPOBOIUTH
Pemenue COJIEN B CBETE TEOPUHU HarpeBaTe/IbHBIMH ITPUOOpaMH B HaO0JTFOICHHUSI, MCITOIH30BaTh
OKCIICPUMEHTAJIBHBI BHeKTpOHHTquCKOﬁ COOTBCTCTBUM C ITpaBUIaMU 3HAKOBO-CUMBOJIMYECKUEC
X 3aj]a4 10 TeMe JICCOLINAIINN TEXHUKU 0€30IMacHOCTH CpeJCTBa JUIS PACKPBITHS
«ONEKTPOIUTUYECK | MPEACTaBICHUI 00 Habriwooams u onucvieamo CYIITHOCTH TIPOIIECCOB,
asi IMCCOLIHAITHSD) OKHUCITUTENIbHO- CBOWCTBA AJIEKTPOIUTOB yCTaHaBIMBATh aHAJIOTHH,
Nuctpykraxk mo Th | BoccTaHOBUTETBHBIX Dopmynuposams BHIBOIBI IO (hopMyIHPOBATH BBIBOIBI
peaxIusx pe3yapTaTaM MPOBEICHHOTO PeryJsiTuBHBIE: MIJIAHUPOBATH
JKCIIEPUMEHTA CBOIO JICATENEHOCTD U
2/51 [IpakTudeckas CounsiHas KHCIIOTa Kak IIPOTHO3UPOBATH €€ Pe3yJIbTAaTHl,
pabota Ne 2. CHJTBHBINA DIEKTPOIIHT. Ymems obpamatees ¢ BEITIONHSTH 3a/IaHUS 110

N3yuenue cBoicTB
COJITHOM KHCJIOTBI
Nucrpykrax no Th

Tunu4Hbie peakium
KHCIIOT, XapaKTEepPHBIC
JUUTSI COJISTHOM KHCJIOTHI.
B3aHMOJICHCTBHE C
MeTajIaMH,
OCHOBHBIMH 1
amMpOTepHBIMHU
OKCHJIaMH,
OCHOBAHHSIMU H
amMpOTepHBIMHU
THAPOKCH]IAMH,
consamu. KauecTBenHast
peaxius Ha XJIOpHU/I-
HOH

nabopaTopHBIM 000pyIOBaHUEM
W HarpeBaTeIbHBIMH PUOOpaMH
B COOTBETCTBHH C MPABUIAMHU
Tb

Habarooams cBOWCTBA
3JIEKTPOIIUTOB U TIPOUCXOISAIIIIX
C HUMHU SIBIIEHUN

Habnrooams u onucvieams
PEaKIUU C y9acTHEM
3JIEKTPOJIUTOB

Dopmynupoeams BbIBOABI 1O
pe3yJbTaTaM IpOBEICHHOTO

OIIpeNICICHHOMY aJITOPUTMY,
CpaBHHUBATb PE3YJIBTATHI C
JTaJIOHOM, IPH HEOOXOIUMOCTH
KOPPEKTUPOBATh OLINOKY ,
CaMOCTOATENBHO O(POPMITATH
OTYEeT

KoMMyHMKATHBHBIE: CTPOUTH
peueBble BHICKa3bIBAHUS B
YCTHOH ¥ MHUCbMEHHOH (opMe;
paboTarth B rpymnme yis
JOCTHXKEHMS LeTTH; CTPOUTH
s¢(hekTHBHOE B3aMOJICHiCTBIE
C YUUTENEM U
OJTHOKJIACCHUKAMU




OKCIICpUMCHTA

JIuuHocTHBIE: (hopMUpOBaHHE
MO3HABATEILHOTO WHTEpeca K
U3YYCHHIO XUMUH,
(hopmupoBanue YMCHHS
rpaMOTHOTO  oOpamieHust  C
BEIIECTBAMU B OBITY u

XUMHYECKOH J1aboparopun

3/52

[IpakTnueckas
pabota Ne 3.
N3ydenue cBolcTB
CEpPHOM KHUCIIOTHI
Nucrpykrax no Th

CepHas KHCIIOTa KaK
CUJIbHBIN BJIEKTPOJIUT.
Tunuynslie peakuuu
KHCJIOT, XapaKTepHbIe
JUTs pa30aBiicHHOW
CEpHOM KUCIIOTBHIL:
B3aMMO/IEHCTBUE C
MeTaJlJIaMH,
OCHOBHBIMH U
aMQOoTepHBIMU
OKCHUJIaMU,
OCHOBAaHUAMHU U
amM(bOTepHBIMHU
THAPOKCHIAMH,
cossimu. KauecTBeHHas
peakuus Ha cyibdar-
HOH

Ymemw oOpamathest ¢
J1a00paToOpHBIM 000PYIOBaHUEM
U HarpeBaTe’IbHBIMU TpHOOpaMu
B COOTBETCTBHU C IIpaBHUIaMHU
Th

Habnooame cBolicTBa
3JICKTPOJIMTOB U IIPOUCXOISAIIMX
C HUMU SBJICHUI

Habmooams u onucvisame
pCaKkurm C y4aCTuEM
OJICKTPOJIUTOB

Dopmynruposams BEIBOIBI IO
pe3yapTaTaM MPOBEICHHOTO
JKCIIEPUMEHTA

Ilo3HaBarTeJbHBIE:
CaMOCTOATCIIbHO IPOBOAUTH
HaOJII0/ICHHS, MCIIOIh30BaTh
3HAKOBO-CHMBOJIMUCCKUE
CPEICTBA ISl PACKPBITHSI
CYIIHOCTH TIPOLIECCOB,
YCTaHaBJIMBATh aHAJIOT'UH,
(hopMyJIUPOBATH BHIBOIBI
PeryjsiTHBHBIE: [TJIAHUPOBATH
CBOIO JICATEIILHOCTD U
MIPOrHO3UPOBATH €€ PE3YJIbTAThI,
BBIITOJIHATH 3a1aHUs 110
OTIPEJICICHHOMY aJITOPUTMY,
CpaBHUBATh PE3YJILTATHI C
JTaJIOHOM, IPA HEOOXOIUMOCTH
KOPPEKTHPOBAThH OIIHOKH ,
CaMOCTOSATENBHO 0OPMIIATE
oT4er

KoMMyHUKATHBHBIE: CTPOUTH
peueBbIe BHICKA3bIBAHUS B
YCTHOH W MUCbMEHHOH (opMme;
paboTats B TpymIe s
JOCTHDKCHHS 1ISITH; CTPOUTH
s¢(hekTHBHOE B3aMOJICHCTBIE
C YUHUTENEM U

OJTHOKJIACCHUKaMHU

JIuyHocTHBIE: (opMupoBaHue
MO3HABATENFHOIO HHTEpeca K
U3yUYCHHIO XUMUH,
(hopmupoBaHue YMEHUS
rpaMOTHOTO  oOpamieHust ¢
BEIIECTBAMH B OBITY W

XHUMHUYECKOH J1adoparopun
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[IpakTnueckas
pabota Ne 4,
ITonyuyenue
aMMUaKa U
H3y4YEHUE €ro
CBOMCTB
HNucrpykrax no Th

ITonyuenue,
coOupanue u
pacro3HaBaHHE
ammuaka. M3ydyenue
PacTBOPUMOCTH
aMMHaKa B BOJIE U
XapaKTeprCTHKa
OCHOBHBIX CBOWCTB
rujapara aMMHuaKa.
KauectBennas peaxiust
Ha KaTHOH aMMOHUS

Honyuamv, cobupams u
Pacno3Hasams aMMHaK

Ymemw oOpammathest ¢
J1a00paToOpHBIM 000PYAOBaHUEM
U HarpeBaTeIbHBIMU TpHOOpaMu

B COOTBETCTBUU C IIPaBUIIAMHU
Tb

Habmooams u onucvieams
XUMHUYECKUN SKCIIEPUMEHT

Dopmynruposams BIBOABI 10
pe3ynibTaTaM MpoBeIEHHOIO
JKCIIEPUMEHTA

Compyonuyams B TIpoIiecce
y4e0HOTO B3aMMOAEHCTBUS TIPU
paboTe B rpymmax
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ITpakTuueckas
pabora Ne 5.
ITonyuenue
YIJIEKUCIIOTO ra3a u
H3y4YEHUE €ro
CBOICTB
Nucrpykrax no Th

[Tonyuenue,
cobrpanue u
pacrio3HaBaHue
YIJIEKUCIIOTO rasa.
N3yuenue
pPacTBOPUMOCTH
YIJIEKHUCIIOro ras3a B
BOZIE U
XapaKTepUCTHKA
KHCIIOTHBIX CBOWCTB
YTOJIBHOM KUCHOTBI.
KauectBennast peakuus
Ha kapOoHaT- U
TUAPOKapOOHAT-NOHBI

THonyuams, cobupams u
pacno3nasams YrIEKUCIBIN Ta3

Ymems obpamarbcs ¢
1abopaTopHEIM 000PYIOBAHUEM
W HarpeBaTelbHBIMHA TPUOOpaMH
B COOTBETCTBHH C MPABUIAMHU
Tb

Habnrooams u onucvieame
XUMHYECKUH IKCIIEPUMEHT

Dopmynupoeams BbIBOABI MO
pe3yibTaTaM IpOBEICHHOTO
JKCHEPUMEHTA

Compyonuuams B porecce
y4eOHOro B3aMOJEHCTBHS IPH
pabore B rpynmax

Ilo3HaBareJbHBIE:
CaMOCTOSTEIBHO TPOBOIUTh
HaOJIOICHUS, NCIOIh30BaTh
3HAKOBO-CHUMBOJIMYCCKUE
CPEICTBA IS PACKPBITHSI
CYIIHOCTH TIPOLIECCOB,
YCTaHaBJIMBATh aHAJIOI'NH,
(hopMyJIUPOBATH BHIBOIBI
PeryJisiTHBHBIE: [TJITAHUPOBATH
CBOIO JICATENFHOCTD U
MPOTHO3UPOBATH €€ PE3yIIbTATH,
BBIITOJIHATH 3aaHUs 110
OTIPECICHHOMY aJITOPUTMY,
CpaBHUBAThL PE3YJIbTAThbl C
JTaJIOHOM, IPA HEOOXOIUMOCTH
KOPPEKTHPOBATH OIIHOKH ,
CaMOCTOSITEEHO O0(OPMIISTH
OTYHET

KoMMYHMKATHBHBIE; CTPOUTH
pedeBble BHICKA3bIBAaHUS B
YCTHOW ¥ TUCbMEHHOH (hopme;
paboTaTs B TpyIIIIe IS
JOCTH)KEHHUS ENIN; CTPOUTH

3¢ eKkTHBHOE B3aUMO/ICHCTBIE
C YUUTENEM H

OJTHOKJIACCHUKAMU
JInyHOCTHBIE: (OPMHUPOBAHHE
MO3HABATENFHOTO WHTEpeca K
U3YYCHHIO XHMUH,
(hopmupoBanue YMEHHUS
TPaMOTHOTO  OOpamieHuss ¢
BEILIECTBAMU B OBITY u

XUMHYECKOH 1abopaTtopuu
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[IpakTnueckas
pabota Ne 6.
KectkocTs BOABI U
CHOCOOKI ee
yCTpaHCHHUS
HNucrpykrax no Th

ITonyuyenue xecTkon
BOJBI
B3aHUMOJICHCTBUEM
YIJIEKUCIIOTO ra3a u
H3BECTKOBOI BOJIBI.
Ycrpanenue
BPEMEHHOM KECTKOCTU
BOJIBI KUITSTYCHHUEM U
JI00aBICHUEM COJIEI.
Ycrpanenue
MOCTOSTHHOMN
’KECTKOCTH BOJIbI
J00aBIECHUEM COJIEI.
WcnplTanue »KecTKON
BO/JIbI PACTBOPOM MbLJIa

Homyuams, cobupams u
pacnosnasamys yrIeKUCIbIN Ta3

Ymemw oOpammathest ¢
J1a00paToOpHBIM 000PYAOBaHUEM
U HarpeBaTeIbHBIMU PHOOpaMu

B COOTBETCTBUU C IIPaBUIIAMHU
Tb

Habmooams u onucvieams
XUMHUYECKUN SKCIIEPUMEHT

Dopmyruposeams BIBOABI 10
pe3ynibTaTaM MpoBeIEHHOIO
JKCIIEPUMEHTA

Compyonuyams B TIpoIiecce
y4e0HOTO B3aMMOAEHCTBUS TIPU
paboTe B rpymmax

7/56

ITpakTuueckas
pabora Ne 7.
Pewenue
3KCIIEPUMEHTAIbHbI
X 3a7a4 o TeMe
«MeTtamibn»
Nucrpykrax no Th

Pemenne
SKCIIEPUMEHTAIBHBIX
3a11a4 Ha
pacro3HaBaHue H

MTOTy4eHUE METAIOB U
HUX COCIMHEHHNH

DKCHEpPUMEHTAITEHO
uccneo0o6ams CBOMCTBA
METAJIJIOB M UX COCIUHCHHIA,
pemraTh dKCIepUMEHTAIbHBIC
3aJ1a9M Mo TeMe « MeTaish)

Ymems obpamarbes ¢
nabopaTopHBIM 000pyIOBaHHEM
W HarpeBaTeIbHBIMH PUOOpaMu
B COOTBETCTBHH C MPABUIAMHU
Tb

Habnrooams u onucvieams
CBOMCTBa METAIIOB U UX
COEIMHEHUN

Dopmynupoeams BbIBOABI 1O
pe3yibTaTaM IpOBEICHHOTO
JKCHEpUMEHTa

Compyonuuams B TIporiecce
y4eOHOro B3aUMOJICHCTBHS TIPU
pabore B rpynmax

Ilo3HaBareJbHBIE:
CaMOCTOSITENEHO MTPOBOIUTH
HaOII0ICHNS,_UCIIONIb30BaTh
3HAaKOBO-CHMBOJINYECKHUE
CpezcTBa ISl PaCKPBITHS
CYIIHOCTH TIPOLIECCOB,
YCTaHaBJIMBATh aHAJIOI'NH,
(hopMyIHPOBATH BEIBOJIBI
PeryasiTuBHbIE: TNIAHUPOBATh
CBOIO JICATENFHOCTD U
MPOTHO3UPOBATH €€ PE3yIIbTATH,
BBIITOJIHATH 3aaHUs 110
OTIpEJICICHHOMY aJITOPUTMY,
CpaBHUBAThL PE3YJIbTAThbl C
JTaJIOHOM, IPA HEOOXOIUMOCTH
KOPPEKTHPOBATH OIIHOKH ,
CaMOCTOSITEEHO O0(OPMIISTH
OTYHET

KoMMmyHMKATHBHBIE: CTPOUTH
pedeBble BHICKA3bIBAaHUS B
YCTHOW ¥ MTUCbMEHHOH (hopMme;
paboTaTs B TpyIIIIe IS
JOCTH)KEHHUS ENIN; CTPOUTH

3¢ eKkTHBHOE B3aUMO/ICHCTBIE
C YUUTENEM H
OJTHOKJTACCHUKAMHU
JInuHocTHBIE: HOPMHUPOBAHUE
MO3HABATEFHOTO HHTEpeca K
M3YYEHUIO0 XHUMHUH,
(hopMupoBaHUE YMEHUS
TPaMOTHOTO OOpAIIeHUS C
BEIIECTBaMU B OBITY U
XUMHYECKOH 1abopaTtopuu




XuMHA U OKpY:xKalomas cpeaa (2 4)

1/57 | Xumunueckuii Crpoenue
COCTaB TUTAHETHI 3emuu: SApO, MaHTHS, Hnmezpup 06ambp CBE/ICHIU I10
3emiis 3eMHas  Kopa,  HX busueckoii reorpaq)FM B
HNucrpykrax no Th | xumuueckuii  cocrTas. SHAHHA O XHMHITHCCKON
.HI/ITOC(bepa " e Opranuv3anuu ImJIaHCThI
XUMUYCCKUH  COCTaB. | Xgpaxmepuzoeams XUMIIECKUR
Munepansr. Pynel. | cocras reonoruueckux
OcanouHble  MOPOABL | oGooUeK 3eMiTH
ITone3nsie
HCKOMAEMEIE. Paznuuames MuHEpabl U TOPHBIC
Xumuueckuii  cocrap | TOPOJbI
ruapochepsl.
XUMUYECKUI  cocTaB
aTMoc(epsl.
JdemMoHcTpanun
Buneodparmenter u
cnangel  «CTpoeHue
3emiu u eé
XUMHUYECKUN
COCTaB». "
Konnexus
MHWHEPAIOB U TOPHBIX
nopoa.  Koumnekius
«Pyabl METaIOBY.
JlaGopaTopHbIii
onbIT 41. N3yuenue
TrpaHuTa
2/58 Oxpana HcTOYHUKH
oKpysKarorIeii XHMIYECKOIO Xapaxmepuzosamps ACTOYHUKA
cpembt oT A —— XUMH'ECKOTO 3arpsI3HEHHA
XHUMUYECKOTO oKpyKatoleii  cpempl. | O\ PYAAFOLICH CPEIb!
3arpA3HCHUA I'no6ainbHbie Onucbwieams TI00ATBHBIC
9KOJIOTHICCKUC AKOJIOTHUYECKHE TTPOOIEMBI,
poGeMbl CBSI3aHHBIE C XUMHUYECKUM
YeI0BeYeCTRA:

3arps3HCHUCM

PeryasaTuBHbie
®opmyIMpoBaTh LENb YPOKa U
CTaBUTH 3312491, HEOOXOIUMBIE
JIJISL €€ NOCTHIKCHMS,
IJIAHUPOBATH CBOO
JEeATEIIbHOCTh U
MIPOTHO3UPOBATh €€ PE3YIIBTATHI

IHo3HaBaTeJbHbIE

CTpouTh JIoTUYECKHE
paccyXIeHusl, yCTaHABIINBATh
IMPUYIUHHO-CJIICACTBCHHBIC
CBSI3U, IOHUMATD,
CTPYKTYpHUPOBATh U
HHTEPIIPETUPOBATH
WH(POPMAIHIO, TIPECTABICHHYIO
B CXEMAaTU4YHOM BH]JIC
KoMMyHHKATHBHbBIE
CTpouTh peueBbic
BBICKa3bIBaHUS B YCTHOH H
MMACEMEHHOH (hopMme,
apryMEHTHUPOBATH CBOIO TOUKY
3peHus

JInYHOCTHBIE

dopmupoBaHue
MO3HABATENFHOTO HHTEpeca K
W3YYEeHUIO0 XUMHHW, MOTHUBAITHS
yYaIuxcsl Ha MOTy9IeHnEe HOBBIX
3HaHUHU




MApHUKOBBIN 3¢ eKT,

KHUCIIOTHBIE JIOKTH,
030HOBBIE JIBIPEI.
MexnyHapoaHoe
COTPYIHHUYECTBO B
obnactu OXpaHbl
OKpY>Karollen cpeabl OT
XUMHNYECKOT'O

3arpsisHeHus. «3enéHas
XUMUS.
JdemMoHcTpamuu.
Buneodparmentsl u
ClanIpl
«I'nobanpHbIE
9KOJIOTUYECKHE
poOIeMBbI
YeJI0BEYECTBAY.
JlabopaTopHblii
onbIT 42. N3ydeHue
MapKHPOBOK
pa3IMYHBIX  BHUJOB
MPOMBIIIJIEHHBIX U
MIPOJIOBOJILCTBEHHBIX
TOBapoB

Ipeonacamov myTn
MUHHAMH3AIIN BO3ICHCTBUS
XMMHUYECKOT0 3arps3HCHUS Ha
OKPY’KAaIOILYyI0 Cpesy

Tpusooums pruMepbI
MEXIyHapOJHOTO
COTPYJIHHYECTBA B 00JIACTH
OXpaHbl OKPYKAIOIICH CpeJIbl

O0001eHne 3HAHUI 10 XUMH

1 32 Kypc 0cHOBHOI mKo0.blL. [lonroroBka kK OcHOBHOMY rocyaapcTBeHHOMY dKk3aMeHy (6 4)

1/59

BemectBa

Crpoenue
aToMa B COOTBETCTBHHU
c MIOJIOKEHUEM
XUMHYECKOT0 3JIEMEHTa
B [Tepunonnueckoit
CUCTEME. Crpoenue
BEIIECTBA: XUMHYECKast
CBSI3b u
KPUCTAIIMYECKHE
pemeéTky. 3aBUCUMOCTh
CBOHCTB 00pa30BaHHbIX

Ilpeocmasnams nHOOPMAIIHIO TIO
teMe «113 u [ICXD
J.1.MenzeneeBa B CBETE TEOPUU
CTPOCHHS aTOMay» B BHJIE TAOJHII,
CXeM, OTIOPHBIX KOHCIIEKTOB, B
TOM YHCIIE C IPUMEHEHUEM
cpenctB UKT

Buvinonnams TeCTOBBIE 3aJJaHVS 110
TemMe

Ilpedcmasnamos nHGOOPMAITHIO TIO
TeMe «BuJibl XUMHUYECKOH CBS3U U

Ilo3HaBaTeJbHBIE:
HCII0JIb30BaTh 3HAKOBO-
CUMBOIIMYECKHE CPEICTBA,
OCYIIECTBIISITH HAOTIOJCHHUS,
JIENaTh BBIBOJBI, OCYIIECTBIISITh
KIaccu(puKanmro,
WHTEPIIPETUPOBATH
uH(MOPMAITHTO, TIPEICTABICHHYO
B BUJIE PUCYHKOB M CXEM
PeryJsiTHBHBIE: TIJIAHUPOBATH
CBOIO JIEATENLHOCTD U




SJIEMEHTaMH  MPOCTHIX
BEIIECTB  (METaJUIOB,
HEMETAJIIOB,
0JIarOpOJHBIX T'a30B) OT
MOJIOKEHUST JIEMEHTOB
B ITepunonnueckoit
cucreme. Tumnonorus
HEOpPraHu4eCKuX
BEIIECTB, JCICHUEC HX
Ha KJIaCChl M TPYIIIIBL

TUIIBI KPUCTAININYCCKUX PCIICTOK.

B3aumocBa3b cTpoeHus u
CBOMCTB BEIIIECTB» B BUJIE
Ta0NHILI, CXEM, OTTOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npumenenuem cpencts KT

IIpencraBurenu.
2/60 XuMHUUECKHe [puznakn u | Ilpedcmagnams uHOpPMAIHIO TIO
peakiu ycinoBust  mpotekanus | Teme «Knaccudukarms

XUMHUYECKHUX PEeaKIuil.
Tunonorus
XUMUYECKUX PEaKLU
110 Ppa3sTUIHBIM
OCHOBaHMsAM. Peakmun
HOHHOI'0 oOMeHa.
OKHUCIIUTEIBHO-
BOCCTAaHOBUTCIBHEIC
peaKIuu.

XUMHUYECKHUX PEAKIIUM 110
pa3IUYHBIM PU3HAKaM» B BUJIE
Ta0JINII, CXEM, OITOPHBIX
KOHCIIEKTOB, B TOM YHCIIE C
npuMeHenueM cpencts UKT

Xapaxkmepuzosamuo
OKHUCIIUTENBHO-
BOCCTaHOBUTEIIbHBIE PEAKIIHH,
OKHUCITUTENb U
BOCCTaHOBUTEIH

3anucvieams ypaBHEHUS
OKHCIIUTENBHO-
BOCCTAHOBUTEILHBIX PEAKIUIA
C TMOMOIIIBI0 METO 1
3JICKTPOHHOT0 OaJiaHca

MPOTHO3UPOBATH €€ Pe3yJIbTAaTH,
BBITIOJIHSTh 3aJIaHUS 110
OTIpeICICHHOMY aJITOPUTMY,
CpaBHUBATb PE3YJILTATHI C
3TAJIOHOM, TIPY HEOOXOIUMOCTH
KOPPEKTHPOBAThH OMIUOKH
CaMOCTOATENIBHO
KoMMyHHKATHBHBIE: CTPOUTH
peveBbIe BBICKAa3bIBAHUS B
YCTHOH ¥ MUCbMEHHOH (hopMe;
paboTartp B rpymme s
JIOCTHIKCHUS 11EJIN; BBIPAXKATh U
apryMEHTHPOBATH CBOIO TOUKY

3peHUs
JInunocTHbIe: (HOPMUPOBAHHUE
€/IMHOM  €CTEeCTBEHHO-HAy4YHOU
KapTHHBI ~MHpa, I[IOHUMAaHHE
3HAYUMOCTH €CTECTBEHHO-
HAY4YHBIX 3HAHWM IS peIIeHus
MPaKTHYECKUX 3aja4,
(hopMupoBaHue YMCHHS
rpaMOTHOTO  oOOpamieHust ¢
BEILIECTBAMU B OBITY u

XUMHYECKOH JTabopaTopuu




3/61

OCHOBBI XuMuueckue
. . Xapaxmepuzosams odume ,
HEOPTraHUYeCKOi CBOWCTBa MPOCTHIX
0COOCHHBIC U
XUMUH BEIIeCTB. XapaKTepHbIC .
- HHAWBUyaTbHBIEC CBOMCTBA
XUMHAYECKHE CBOUCTBA . .
KHCIIOT, COJICH M OCHOBAHWH B
COJICOOPa3yIOIIUX

ceetre TOJ]
OKCHJIOB, THPOKCHIOB

(OCHOBaHWM, KUCIOT M | Ap2ymenmuposams
aM(poTepHBIX BO3MOYKHOCTh MTPOTEKAHHS
TUJIPOKCHJIOB), COJNIEH. | XMMMUYECKUX PEaKIuii B
pacTBOpax 3IEKTPOIUTOB
UCXOJISl U3 YCIIOBHI

Knaccupuyuposamu
HEOpraHW4eCcKue BEUeCcTBa 10
COCTaBY M CBOMCTBaM

IIpueooums puMepbl
MPEJICTABUTENEH KOHKPETHBIX
KJIACCOB U TPYII
HEOPraHWYECKUX BEIICCTB

4- OO600ITIeHIE B CHCTEMAaTH3aIHs 3HAaHUH, TIOJMYyYEeHHBIX B Kypce xumuu 8-9 kiracca. KoatponpHaas padora Ne 4
5/62-

63

6/64 AHanu3 BINOJHEHUST KOHTPOJIbHOM paboThl. [TofBeIeHnEe HTOTOB ro/ia

65-68 | PesepBHbIii ypok




B mponecce O6yquH5I HCIIOJIB3YIOTCA pa3HOO6p3,3HBIe MCTOABI U TCXHOJIOTMH, TAKUC TCXHOJOIMU JIMYHOCTHO-OPUCHTUPOBAHHOI'O IMOAXOJa B
OGy‘-ICHI/II/I, I/IHq)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIC TCXHOJIOTUH, MCTOJbI U IMPHUCMBIL 3;[0pOBLecGepera10mero 06yquH51, MCTOJ ITPOCKTOB, TCXHOJIOIUH
AJUCTAHIIUOHHOI'O 06yquH51.

JucrannuonHoe obydeHue — Gopma oOydeHHs, TIpU KOTOPOH WH(GOPMAIMOHHBIE TEXHOJOTHU SIBIISIOTCS BEIYLIMM CpEACTBOM. Mcmonb3ys
JJIEMEHTHI JUCTAHIIUOHHOT'O 06y‘~IeHI/I$I YUCHUK MOXKCET 3aHUMATLCA CaMOCTOATCIIbHO, ITPOCMATPUBATL BUJACOYPOKH, pCHIATH 06pa3OBaTCJH)HI)IC 3a1a4du.

JluctanimoHHOEe O0y4YEeHHE PACCUUTAHO:

- Ha y4JallluXxcs, KCJIAromux HpI/I06peCTI/I HOBBIC 3HaHM:, YBJIICUHCHHBIX y‘-Ie6HI)IM npeaMCTOM;

- Ha BBIITYCKHUKOB IIKOJIbI, TOTOBANIUXCA K IOCTYIUICHUIO B HpO(bCCCI/IOHaJ'IBHBIC O6p330BaT€J'II)HI)I€ YUPCKACHHUA CPCAHCTO W BBICHICTO
oOpazoBaHus;

- Ha TeX, KTO HE HUMEET BO3MOXKHOCTHU MOJIyYUTh 00pa30BaTelbHbIE YCIYTH B TPATUIIMOHHON (POPME 1O COCTOSIHUIO 37]0POBbSL.

C 1menpio peann3anuy 3JIeMEHTOB TUCTaHIIMOHHOTO O0YYEHHUS UCTIONB3YIOTCS CIEIYIOIINE PECYPCHI:

Ne ypoka Tema ypoka Hcnosp3yeMblid pecype

4-5 [TonsaTHE 0 ckOpocTH XUMHUYECKON peakunu. Karamus https://resh.edu.ru/subject/lesson/2102/start/

12 [TonsTHE O TMAOpPONN3E coneit https://resh.edu.ru/subject/lesson/3123/start/

16-17 O6mras xapakrepuctuka 3eMeHToB VIl A—rpynis - TaJloreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoeInMHEHHNS TaJIOr€HOB

19 CepoBoaopon 1 CyIbpuIbl https://resh.edu.ru/subject/lesson/2434/start/

20 KucnopoHbie coeuHeHus: cepbl https://resh.edu.ru/subject/lesson/2077/start/

22 AwvMmuak. Coiii aMMOHHSA https://resh.edu.ru/subject/lesson/2078/start/

25 docdop u ero coeAMHEHUS https://resh.edu.ru/subject/lesson/2073/start/

30-31 Kpemuwuii u ero coenuHeHns https://resh.edu.ru/subject/lesson/2069/start/
CuiinkaTHasi IPOMBIIUIEHHOCTh

36 OO01as XxapakTepucTUKa METAJIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3ust MeTamioB u criocoObl 3alIUThI OT HEe https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa oKkpy>Karouiei cpeibl 0T XUMUYECKOTO 3arpsi3HEHUs https://resh.edu.ru/subject/lesson/3504/start/151485/
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