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| [InanupyemMble pe3yJbTaThl

JInyHOCTHBIE, MeTanpeIMeTHbIe M TNpeAMeTHbIe Pe3yJbTaThl OCBOeHHs Xumuu (8
KJIACC)

JIMYHOCTHBIMHM  pe3yJIbTATAMH M3YYCHHUS TMpeaMeTa «XUMHUS» B KIACCE SIBIISTFOTCS
CIICTYOIINE YMCHUS:

1) OCO3HABaTh CIWHCTBO U IEJIOCTHOCTh OKPYXKAIOMIETO MHpPA, BO3MOXHOCTH €O
MMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHIKCHHUI HAYKH;

2) MMOCTETICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATh
HOTpC6HOCTI) U TOTOBHOCTH K caM006pa303aH1/1}0, B TOM 4YHUCJIC M B paMKax CaMOCTOSATEILHOU
JACATCIBbHOCTH BHE IIKOJIBI,

3) OIICHMBATh >KU3HEHHBbIE CUTYallUM C TOYKH 3pEHHsI 0e301acHOro obpasa >KU3HH U
COXPaHEHUS 3JI0POBBS;

4) OLICHUBATh HJKOJIOTMYECKUI pHUCK B3aMMOOTHOIIECHWI 4YeJIOBEKa W IPUPOJIBIL.
(DOpMI/IpOBaTI) 9KOJIOTUYCCKOEC MBINUJICHHUE: YMCHHUE OLCHUBATH CBOIO JACATCIBHOCTH W ITOCTYIIKH
NPYTUX JIIOJIEH C TOYKH 3pEHUS COXPAaHEHUS OKPYKAmIIeW Cpensl - TapaHTa >KU3HU H
OJilaromoJryuus Jiroiel Ha 3emiie.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3YydeHUs Kypca «XuMHs» sBIseTcs (GOpMUPOBaHHE
YHUBEpCaIbHBIX yueOHbIX neiicTBuii (YVY ).

Pecynamuenvie YYII.

1) CaMOCTOSITEIPHO  OOHAapykWBaThb W  (HOpMyaupoBaTh y4eOHYH TmpoOiemy,
OTIPENIENATH 1IeJIb YIeOHOU JAEATEIbHOCTH;

2) BBIIBUTaTh BEPCHU PEUICHUs NpOOJIEMBbI, OCO3HABaTh KOHEYHBIA pPE3yJbTarT,
BBIOMPATH M3 MPEITIOKEHHBIX U UCKATh CAMOCTOSITEIIBHO CPE/ICTBA JIOCTHKCHHUS 11CITH;

3) COCTaBJIATH (MHAMBUAYAIHHO WJIA B TPYIIIE) TUTAH PEIICHUS MTPOOJIEMBI,

4) paboTas 1O IIaHy, CBEpSATh CBOM JICHCTBHS C IIE€IbI0 W, IPU HEOOXOIMMOCTH,
UCTIPABJISTh OMIUOKH CaMOCTOSITEIIBHO;

5) B JMAaJOre C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEJIBHO BbIPAOOTAHHBIC
KPUTEPHH OIICHKH.

Bbll’lVCKHMK noaYy4unt 603MONCHOCHIb HAYUYUIMbCA.

® CaMOCTOATCIIbHO CTAaBUTh HOBBLIC y‘IC6HBIC OCIu 1 3aga4u.

e CaMOCTOSTENNBHO CTPOUTD KU3HCHHBLIC IIJIAHBI BO BpeMeHHOﬁ NEPCIICKTUBE.

¢ IIpHU IUIAHUPOBAHUU HOOCTUKCHU Leled CaMOCTOSTENbHO M aJEKBaTHO YYUTLIBATDH
YCJIOBUSA U CPCACTBA UX NOCTHUIKCHUS.

® BbIICIATL AJIbTCPHATUBHBIC CITIOCOOBI JOCTHMKCHHUA ILCIN H BLIGI/IpaTB HanOoee

3pPeKTUBHBIH CII0COO.



® AZICKBATHO OLICHUBATh CBOM BO3MOXHOCTH OOCTMXKCHUA LCIIN OHpeHeHéHHOﬁ CJIOKHOCTH B

pa3IUYHBIX cepax cCaMOCTOSTEIILHON IeATENbHOCTH. [lo3nasamenvhbie YVI:

1) aHaJIM3UpPOBaTh, CPABHHUBATH, KIACCU(PHUIMPOBATH U 0000mAaTh (HAKThl U SIBICHHUS.
BBISBIATE IPUYHMHBL U CIIEACTBUS MPOCTHIX SIBIICHHIA.

2) OCYIIECTBIISITh CPAaBHEHUE, KIIACCH(PUKALNIO, CAMOCTOSTEIHHO BBIOMpAsi OCHOBAHHS
U KPUTEPUH /ISl YKAa3aHHBIX JJOTHUECKUX OTIepaInii;

3) CTPOUTH JIOTUYECKOE PpACCYXJIEHHE, BKJIIOYAIONIEE YCTAHOBICHHE IPUYUHHO-

CIIECTBEHHBIX CBA3EH.

4) CO3/aBaTh CXEMATHYECKHE MOJETHU C BBIJCIICHUEM CYIICCTBCHHBIX XapaKTCPUCTHK
00BbeKTa.

5) COCTaBJISATh TE3UCHI, PA3JINYHbIE BUJbI IUTAHOB (TIPOCTHIX, CIOKHBIX U T.IL.).

6) peoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJHOTO BUIA B IPYro# (TabauIly B TEKCT U TIp.).

7) YMETh OINpPEAEATh BO3MOKHbIE UCTOYHUKN HEOOXOJUMBIX CBEICHHM, MPOU3BOIUTH

MOUCK MH(POPMAIUH, aHATU3UPOBATh U OLIEHUBATh €€ JOCTOBEPHOCTD.

Kommynuxamuenvie YV/I:

CaMoCTOATEIHbHO OPraHU30BbIBATh YUeOHOE B3aUMOJICHCTBHUE B IpyIie (ONpeaesTh ooume
LEJIH, paclpeeiaTh POJH, JOrOBapUBaThCS APYT C APYrOM U T.1.).

Buinyckuux noayyum 803MOHCHOCHb HAVYUMbCA:

MPOJYKTUBHO pa3pemiaTb KOH(PIUKTHI HAa OCHOBE Yyd4€Ta HHTEPECOB M MMO3MIUN BCEX
YYaCTHUKOB, TIOMCKA U OIICHKH aJIbTEPHATUBHBIX CIIOCOO0B pa3pelieHusi KOH(IUKTOB;

JIOTOBApUBATHCS U MPHUXOJUTh K OOIIEMY PELICHHUI0 B COBMECTHOW JEATEIBHOCTH, B TOM
YHCJIE B CUTYAIlUU CTOJKHOBEHHS HHTEPECOB;

Oparh Ha ceOs MHUIMATUBY B OpPraHMU3al[ii COBMECTHOIO JCHCTBHUS (IEJI0BOE JIMIEPCTBO);
BJIaJICTh MOHOJIOTHUYECKON U JMATOTHYeCKol (opMaMu pedd B COOTBETCTBHH C TPAMMAaTHYCCKUMU
U CUHTaKCHYECKUMH HOPMaMH POJIHOTO SI3BIKA,;

CIIeIOBaTh ~ MOPAIBHO-3THYECKMM M ICHXOJIOTHYCCKUM  [PHHIMIAM  OOIIECHHS |
COTPYJIHHYECTBA HA OCHOBE YBAXXHMTEJILHOIO OTHOIICHHS K MAapTHEpAM, BHUMAHHS K JIMYHOCTH
JPYroro, ajaekBaTHOrO MEXJIMYHOCTHOTO BOCIIPHUSATHS, TOTOBHOCTH aJ€KBATHO pearupoBaTh Ha
HYXIbI JIPYTHX, B YaCTHOCTH OKa3bIBaTh MOMOIIb W AMOIMOHAIBHYIO MOJICPKKY MapTHEpaM B
mporiecce JOCTHKEHHS OOIIeH eI COBMECTHOM JICITEITIBHOCTH.

IpenMeTHBIMU pe3yJbTaTaMH OCBOCHHS BBIMTYCKHMKAMU OCHOBHOW IIIKOJIBI MPOTPAMMBbI
M0 XMUMUU SIBJISTFOTCS:

1. B mo3HaBarenbHO# chepe:

- JlaBaTh OIPEJICIICHUS M3YUYCHHBIX MOHITHI: BEIIECTBO (XMMHUYCCKHIA DJIEMEHT, aTOM, HOH,

MOJICKYJIa, KpUCTAJUIMYECKasd PCIICTKA, BCIICCTBO, MPOCTHIC U CJIOKHBIC BCIICCTBA, XMUMUYCCKASA
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¢dopmyna, OTHOCHTENbHAsE aTOMHas Macca, OTHOCHTENIbHAs MOJIEKYJSpHAs Macca, BaJCHTHOCTH,
OKCHJIbI, KHCJIOTBI, OCHOBAaHHMS, COJH, aM(OTEPHOCTb, HHIUKATOP, MEPUOJANYECKUN 3aKOH,
[IepUOJUYECKasl  CUCTEMa, IepuoaudecKas  Tabmuua,  M30TONbI, XUMHUYECKas  CBSI3b,
AJIEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIIEHUS, JIEKTPOJIUT); XUMUYECKas peakuus (XMMHUYECKOe
YPaBHEHUE, TEHETUYECKasl CBSI3b, OKUCIEHUE, BOCCTAHOBIICHHUE, JIEKTPOJIUTHYECKAs TUCCOLUALINS,
CKOPOCTb XUMUYECKOW PEAKINN);

- popmynupoBaTh nepuoanveckuit 3akon J|.M1.MeneneeBa u pacKpbeIBaTh €ro CMBICT,

- OMNUCHIBaTh JEMOHCTPALlMOHHBIE M CaMOCTOSITEJIbHO TPOBEACHHbIE 3KCIEPUMEHTHI,
HCIOJIb3YS JJIS1 3TOTO €CTECTBEHHBIN (PYCCKHI, pOJTHOM) S3bIK U SI3bIK XUMUU;

- OINMCHIBATh U pPa3InyaTh U3YHYECHHBIE KJIACCHI HEOPraHUYECKHX COEIUHEHHH, MPOCThIe U
CIIOXHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

- KIaccu(UUMpOBaTh U3y4E€HHbIE OOBEKTHI U SIBJICHUS,

- Ha0moIaTh JEMOHCTPUPYEMbIE M CaMOCTOATENBHO IPOBOJUMBIE OMBITHI, XUMHUYECKHE
peaxkiuu, IpoTeKaroIIie B IPUPOJE U B OBITY;

- JenaTh BBIBOJBI M YMO3AKIIOYEHMsS] M3 HaONMIOJEHUIN, W3y4EeHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEM, MTPOTHO3UPOBATH CBOMCTBA HEU3YUYECHHBIX BEIIECTB MO aHAJOTUHU CO CBOMCTBAMM
U3Y4YCHHBIX;

- CTPYKTYpUpPOBaTh U3y4YEHHBIM MaTepHall U XUMHUYECKYI0 MH(OPMAIHIO, MOIY4YECHHYIO U3
JIPYTUX UCTOYHHUKOB;

- MOJEIMPOBATh CTPOEHUE AaTOMOB 3JIEMEHTOB IIEPBOIO - TPETHErO INEPHOJOB, CTPOCHHE
IIPOCTEUIINX MOJIEKYIL.

2. B 1IeHHOCTHO-OpHEHTAITMOHHOM cepe:

- aHaJIM3MpPOBaTh M OLIEHUBATh MOCJIEJICTBHS JUId OKpY’Karollel cpeasl ObITOBOM H
IIPOU3BO/ICTBEHHOH JI€ATEILHOCTH YeJIOBEKa, CBA3aHHOM C repepaboTKOM BEIECTB;

- pa3bACHATH Ha Hpumepax (IPUBOAUTH NPUMEPHI, HNOATBEPKJAIOIINE) MaTepHaIbHOE
€IMHCTBO U B3alMOCBSI3b KOMIIOHEHTOB >KMBOM M HEXHBOW NPUPOABI U YEJIOBEKA KaK BaXKHYIO
4acTb 3TOTO €IUHCTBA;

- CTPOUTh CBOE€ IOBEJICHHE B COOTBETCTBMU C NPUHIUIAMU OEpPEKHOTO OTHOIIEHUS K
IIPUPOJIE.

3. B tpynoBoii cdepe:

- IUNIAHUPOBATh U NMPOBOJIUTh XUMUYECKHI 3KCIIEPUMEHT;

- HCNOJb30BaTh BEIIECTBA B COOTBETCTBUU C HUX IPEIHA3HAYEHHUEM M CBOWCTBaMH,
ONMCAHHBIMU B MHCTPYKLMSIX T10 IPUMEHEHMUIO.

4. B cdepe 6e30macHOCTH KUZHEACSITETLHOCTH:



- OKa3bIBaTh MEPBYIO [IOMOILb IIPU OTPABIEHUAX, 05KOTaX U APYrUX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMU U JIA00OPaTOPHBIM 000PYIOBAHUEM.

IIpuMepHbie HANPaBJIEHUA MPOEKTHOMH AeATETbHOCTH 00yYaIOIUXCS.

1. PaGota ¢ HCTOYHMKAMH XHMHUYECKOH WHQPOpMAIMA — HMCTOPUYECKUE OO030pHI
CTaHOBJICHUS ¥ pPa3BUTHS HW3YYCHHBIX NOHATHUH, TEOpPHUH, 3aKOHOB, XU3Hb M JESATEIHHOCTD
BBIIAIOIINXCS  YYCHBIX-XUMHKOB. 2. AHaIUTHYEeCKHE 0030phl HH(POpPMAIMM MO PEHICHUIO
ONPEJENIEHHBIX HAay4YHBIX, TEXHOJIOIMYECKHUX, MPAaKTHUUeCKuX npodiem. 3. OBiageHUE OCHOBaMHU
XMMHMUYECKOT0 aHanu3a. 4. OBiaZieHne OCHOBAMU HEOPTaHMUYECKOTO CUHTE3a.

OOyyeHue mpeaMeTy XMMHS HANpPaBJIeHO HAa JOCTHKeHHe oOyuyarommmucsa 9 kiacca
CJIeIyIOIIUX Pe3yabTATOB:

o JMYHOCTHBIX

1) B 1EHHOCTHO-OPUEHTAMOHHON c¢epe — YyBCTBO TOPAOCTH 3a POCCHHMCKYIO
XMUMHUYECKYIO HayKy, TYMaHU3M, OTHOILIEHHUE K TPYIy, LEIeyCTPEMIIEHHOCTb;

2) B TpylnoBOoil cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajibHeien
00pa3oBaTeNIbHON TPaeKTOPHUH;

3) B mo3HaBaTENbHOW (KOTHUTHBHOM, WHTEIUICKTYalbHON) chepe — YMEHHE YIPABISITH
CBO€H MO3HABATEIbHON AEITEIHLHOCTEIO.

J MeTanpeIMeTHbIX

1) ucnonb30BaHME YMEHMH M HAaBBIKOB Pa3IMYHBIX BUJOB MO3HABATEIbHOM AEATEIBHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  TO3HaHWS  (CHMCTEMHO-MH(OPMALMOHHBIA  aHaIM3,
MO/IEIIUPOBAHUE) I U3YUEHUS Pa3IMUHBIX CTOPOH OKPYKaIOIIeH 1eHCTBUTENBHOCTH;

2) HCIOJB30BAaHME OCHOBHBIX MHTEJUIEKTYaJIbHBIX olepauuii: (GopMyaupoBaHHE THIOTES3,
aHAJIM3 U CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTeMaTU3allls, BBISIBIEHUE IPUYMHHO -CJI€ICTBEHHbIX
CBsi3€H, MOMCK aHAJIOTOB;

3) yMeHHe reHepUpOBaTh UJIeU U ONPEIENIATh CPECTBA, HE0OX0AUMBIE ISl UX pealu3alii;

4) ymeHMe OIpelesaTh LEIM U 3aJaud JesTelIbHOCTH, BBIOMpAaTh CpPEACTBA pealn3aliu
LIeJIN ¥ IPUMEHATh X Ha IPAKTUKE;

5) ucnonb30BaHME PA3TUYHBIX HCTOYHHKOB VISl TOJTYYCHUS] XUMIUYECKOM HHbopmMarmu.\

J MIPEIMETHBIX

1. B mo3HaBarenbHOH cdepe:

2. - JaBaTh ONpEENCHHs U3YyYCHHBIX MMOHATHUN: BEIECTBO (XUMHUUECKUI JIEMEHT, aToM,
WOH, MOJIEKyJla, KpHCTAJJIMUecKasi peleTKa, BEIIeCTBO, IpPOCTbIE U CIIOKHBIE BEIIECTBA,
XUMuYeckas (Gopmyna, OTHOCHUTENbHAs aTOMHAas Macca, OTHOCHUTENIbHAs MOJIEKYJIspHas Mmacca,
BaJICHTHOCTh, OKCH/IbI, KUCJIOTHI, OCHOBaHMs, COJH, aM(POTEPHOCTh, HHAUKATOP, MEPHOANYECKUNA

3aKOH, MCpUOAUYCCKAsA CUCTEMA, IMCPpHOANYICCKAA Ta6n1/1ua, HU30TOIIbI, XHMHYCCKasA CBiA3b,
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ANEKTPOOTPUIIATEIHLHOCTh, CTEIIEHb OKUCICHUS, IEKTPOJIUT); XUMUYECKasl peakius (XUMUYECKOe
ypaBHEHHUE, FEHETUYECKass  CBSI3b, OKHUCJIIEHHE, BOCCTAHOBJICHHE,  AJICKTPOJIUTHUYECKAS
JUCCOITMAIUS, CKOPOCTh XUMUYECKON PeaKiun);

3. * ONHCHIBaTh JEMOHCTPAIMOHHBIE M CAMOCTOSITEIILHO MPOBEIACHHBIC 3KCIICPUMEHTHI,
WCIIOJIB3YS /ISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOMN) A3bIK U SI3bIK XUMUU;

4. - ONHCHIBATH U pa3nuyaTh U3yUYECHHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUMN, TPOCTHIE
Y CJIO’KHBIE BEIIECTBA, XUMHYECKUE PEAKIUY;

5. - KiIaccu(UIMpOBaTh U3YUE€HHbIE OOBEKTHI U SBIICHNUS,

6. - H©HaOmMIOMATH JEMOHCTPUPYEMBIE U  CaMOCTOSITEIbHO  IMPOBOJUMBIC  OTIBITHI,
XUMUYECKHE PEaKIIUU, MPOTEKAIOIINE B IIPUPOJIE U B OBITY;

7. - J§enatb BBIBOJBI W YMO3AKIIOUEHHUS W3 HAONIOJCHUM, W3YYCHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB M0 aHAJIOTHU CO CBOMCTBAMHU
M3Y4YEHHBIX;

8. + CIpyKTypHpOBaTh U3YYEHHBIM Marepuall W XUMHUYECKyH0  HH(OpMaImio,
MOJTYYCHHYIO U3 IPYTUX HCTOYHUKOB;

9. . MozenupoBaThb CTPOECHHE AaTOMOB JJIEMEHTOB IEPBOTO — TPETHErO MEPHOIOB (B
paMKax HW3y4YeHHBIX IMOJIOKeHUH Teopun . Pesepdopna), cTpoeHne MPOCTEHIUX MOJICKYII.
2. B 11eHHOCTHO-OpHEHTAITMOHHON cepe:

10. - ananmM3uMpoBaTh M OIEHWBATH IOCJEACTBHUS I OKPYXalomleld cpeabl ObITOBOW |
MIPOM3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B tpynoBoii chepe:

MIPOBOJUTH XUMUYECKHM SKCIIEPUMEHT.

4. B cdepe 0e30macHOCTH KHU3HEACATEIHHOCTH: OKa3bIBaTh IEPBYI0 IOMOIIL MpHU
OTpaBIEHUSX, OXKOrax M JAPYrUX TpaBMaX, CBS3aHHBIX C BELIECTBAMU U JIaOOPATOPHBIM

o0opynoBaHuEM.

Il Conep:xkanue npeamera
8 kiacc
BBenenne
XuMUS — HayKa O BEI[ECTBAX, UX CBOMCTBAX U MPEBPAIICHUSIX.
[TonsiTHE O XUMUYECKOM d3JeMeHTe M (opMax ero CyIlecTBOBaHHS: CBOOOJHBIX aToMmax,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.
[IpeBpamenue BemecTB. OTANMYME XUMUYECKUX peakuuid U (QU3NYECKHX siBIeHUN. Poib

XMMUU B J)KU3HU YeoBeKa. XeMopuiaus u xeModoous.



Kpatkue cBenenust 006 MCTOPHHM BO3HUKHOBEHHS M pa3BUTHA XuUMHH. [lepwona amxumuu.
[Tonsitre o punocodpckom kamue. Xumust XV B. Pazsutne xumuu Ha Pycu. Posib oTedecTBEeHHBIX
YUEHBIX B CTAHOBJIEHMM XUMHYECKOM Hayku — pabotel M.B.JlomonocoBa, A.M.bytieposa,
JA.N.Menneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKM XMMHUYECKHUX 3JIEMEHTOB U IMPOUCXOXKACHUE UX HAa3BaHMM.
Xumnuaeckue Gopmynbl. MaIEKes 1 kodpduuneHTsl. OTHOCUTEIBHBIE aTOMHAS U MOJICKYJISIpHAs
Macchl. Pacyet MaccoBo# 01 XUMUYECKOTO JIeMEeHTa 1Mo (popMysie BemecTBa.

[Iepnoanueckas cucrtema xumudeckux uemeHToB J[.MI.Menneneesa, ee CTpykTypa: Majble
u OoJbllIMe MEePUO/Ibl, TPYIIBI U MOATrPYNIbl (TIaBHas U nodouHas). [lepuoauyeckas cucreMa Kak
CIPaBOYHOE NOCOOUE IS MOJIyUYEHUS CBEACHUN O XUMUYECKUX DJIEMEHTAaX.

Pacuernbie 3agaun. 1. Haxoxx/ieHue OTHOCHUTENBHON MOJIEKYJISIPHOM Macchl BEIIECTBA MO
ero xumuyeckoid ¢opmysne. 2. BpluncieHre MaccoBOW J0JIM 3JeMEHTa B BEIIECTBE IO €ro
dhopmyre.

Tema 1

ATOMBI XUMHYECKHX 3JIEMEHTOB

AToMmBl Kak (opMa CyIIEeCTBOBAHUS XHUMHUYECKHUX 3JIeMEeHTOB. OCHOBHBIE CBEICHUS O
CTpoeHMH aToMoB. JloKa3aTenbCTBO CJIOKHOCTH cTpoeHHs atomoB. Ombitel Pesepdopna.
[InanerapHas MOJENb CTPOCHUS ATOMA.

CoctaB aTOMHBIX sep: MPOTOHBI M HEWUTPOHBI. OTHOCHUTENbHAs AaTOMHasg Macca.
B3anMocBsI3b MOHATUN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHAsI Maccay.

N3menenue ymciia npoOTOHOB B siApe aToMa — 00pa30BaHNE HOBBIX XUMUYECKHUX 3JIEMEHTOB.

N3menenue uucia HEHUTpPOHOB B sAIpe atoMa — oOpazoBaHue H30TONOB. COBpeMEHHOE
ONPENIETICHUE TIOHATHUS «XUMHYECKUH 3JIEMEHT». M30TOmbl Kak pPa3HOBHIHOCTHM ATOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

OnextpoHbl. CTpoeHHEe 3MEKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKUX 3neMeHToB Ne 1-20
nepuoanueckot cucremol [ M.Menneneesa. Ilonsatne o 3aBeplIEHHOM M HE3aBEPLIEHHOM
AIIEKTPOHHOM CJI0€ (PHEPTeTUYECKOM YPOBHE).

[lepuoanueckas cucrtema xumudeckux siaeMeHToB J[.M.MenzaeneeBa U CTpoeHHE aTOMOB:
¢u3nyeckui CMBICI HOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa I'pyIIibl, HOMepa Nepruoja.

W3MmeHeHne 4yncna 2JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHYECKOTO
aJieMeHTa — OOpa30BaHHE TIOJIOKUTENBHBIX M OTpULATEIbHBIX HOHOB. HoHBI, 00pa3oBaHHbBIE
aTOMaMH METAJJIOB U HeMeTauoB. [IpHuMHBI M3MEHEHUS METAIUIMYECKUX U HEMETAUINYECKUX
CBOJCTB B IIEpHOJIaX U TPYIIaX.

Ob6pa3zoBanue OuHapHbIX coeauHeHuil. [lonstue 06 noHHOM cBsizu. Cxembl 00pa3oBaHUs

HOHHOM CBS3U.



B3aumopelicTBue aTOMOB XMMHUYECKMX 3JEMEHTOB-HEMETANIOB Mexay coboit —
oOpa3oBaHUE JBYXaTOMHBIX MOJICKYN MPOCTBIX BemecTB. KoBalieHTHas HEMOJIIpHAsS XUMHUYECKast
CBsI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumogeiictBue aTOMOB XMMHUYECKUX O3JEMEHTOB-HEMETAZIOB MEXIy coOoi —
oOpa3oBaHue OWHAPHBIX COCIAWHEHUH HEMETAUIOB. OJICKTPOOTPUIATSILHOCTE. [loHsITHE O
KOBAQJICHTHOM IOJISIPHOM CBS3H.

B3aunmMoseiicTBre aTOMOB XUMHUYECKHX AJIEMEHTOB-METAJUIOB MEXKy c000i — oOpa3oBaHue
METAJUTMYECKUX KpUCTAIIOB. [IOHITHE O METAIITMUECKOM CBSI3U.

JdemoncTpauuu. Mojaenn aToMOB XUMHUYECKUX 3JIeMEeHTOB. Ilepuonnueckas cucrema
xumudeckux aneMmenToB J[.M.Menneneena.

Tewma 2

IIpocTelie BemecTBa

[TonoxxeHne METa/uIOB ¥ HEMETAUIOB B MEPHUOJIUYECKON CHUCTEME XUMHUYECKUX AJIIEMEHTOB
JA.N.MenneneeBa. BaxHeillre npocThie BENIECTBA — METAJUIBI: KEJIE30, ATIOMUHUM, KaJIbIIHM,
MarHui, Hatpuii, kaiauil. O6mue ¢puznyeckue cBOMCTBa METAIIOB.

Baxkneiiine mnpocTele BellecTBA — HEMETaulbl, O0pa30BaHHbIE AaTOMaMH KHUCIOPOJa,
BOJIOpOJa, a3oTa, cephl, (ochopa, yriaepoma. CrocoOHOCThP aTOMOB XUMHUYECKHUX DJIEMEHTOB K
00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — aUIOTpomNHsi. AJUIOTPONHbIE  MOJIU(pUKALUN
kuciopoaa, pocdopa u onoBa. MeTannuueckre U HEMETAJUTMUECKHUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JIEJICHUS IPOCTHIX BEIIECTB HA METAJLIbI U HEMETAJLIBI.

[Tocrosinnas Asoragpo. KonmuectBo BemectBa. Monb. MossipHas Macca. MosspHbId
o0beM ra3zoo0pas3HbIx BemlecTB. KpaTHble €IUHHIIBI KOJMYECTBA BEIIECTBA — MOJUIUMOJbL U
KWIOMOJb, MWUIMMOJISIPHAs M  KWJOMOJISIpHass MacChbl BELIECTBA, MUJUIMMOJISIPHBIA U
KUJIOMOJISIPHBIN 00bEeMbI Ta3000pa3HbIX BEIIECTB.

Pacuersl ¢ wucnonb3oBaHWEM MOHATHM «KOJIMYECTBO BEILIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

Pacyernbie 3amaum. 1. Bbruncienne MOJSPHOM Macchl BEIIECTB MO XUMHUYECKHM
dbopmynam. 2. PacdeTsl ¢ UCMOJIB30BAHUEM MOHITHH «KOJIHMYECTBO BEIIECTBAY, «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

Hdemouncrpanuun. [Tonyuenue o3ona. OOpasipl 6€10ro U ceporo 0JoBa, 6€7I0ro U KpacHOTOo
docdopa. Hekotopbie MeTaNIbI U HEMETAIUTBI KOJIMYECTBOM BelecTBa 1 MoJib. MoJienb MOJISIPHOTO
o0Bpema raz000pa3HbIX BEIIECTB.

Tema 3

COC}II/IHCHHH XUMHNYECCKHUX 3JICMCHTOB.



Crenenb okucnenus. OnpeesieHne CTENeHN OKUCIEHUS 3JIEMEHTOB 110 XUMUYECKOU
dopmyne coemuHenus. CocraBieHue GopMyn OWHApPHBIX COCIMHEHUU, OOmMA cmocod wux
Ha3bIBaHUs. BUHApHBIC COCTUHEHMS: OKCHABI, XJopuawl, cymbuabsl u ap. CocraBieHUE HUX
dbopmyi. [IpencraBuTen OKCUIOB: BOJIa, YIIICKUCIIBIN Ta3 U HErameHast H3BeCTh.

[IpencraBurenu neTy4nx BOJOPOIHBIX COCTUHEHUIN: XJIOPOBOJOPO U aMMHAK.

OcHoBaHMs, MX COCTaB M Ha3BaHUS. PacTBOPMMOCTh OCHOBaHWMU B Boje. TaOiwmia
PacTBOPUMOCTH THAPOKCUIOB M cosied B Boje. [IpencraBurenu menoden: TMAPOKCUABI HATPUS,
Kanuss U Kanplus. [loHsATHE O KadyecTBEHHBIX peakuusax. Wuaukaropel. M3MeHeHHE OKpacku
WHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotel, ux coctaB m HazBanusa. Knaccuduxanus kuciot. [IpeacraBurenut KuCIOT:
cepHas, CoJIsiHas U a30THas1. MI3MeHeHne OKpacKu MHIUKATOPOB B KHCIOTHOM Cpe/ie.

Kucnotel, ux coctaB u Ha3Banusa. Knaccuduxanus kuciot. [IpeacraBurenut KUCIOT:
cepHas, CoJisiHas U a30THas. MI3MeHeHne OKpacKu MHIUKATOPOB B KUCIOTHOU Cpe/e.

Coim Kak TPOM3BOJHBIE KHCIOT M OCHOBaHW. WX cocTtaB m Ha3BaHusA. PacTBOpUMOCTH
coJieit B Bojie. [lpencraBurenu comneil: Xinopua HaTpus, KapooHaT U pocdaT Kanbius.

AMopGHBIE U KPUCTAIUTMYECKHUE BEIISCTRA.

MexXMONeKyJISIpHbIE  B3aUMOJCHCTBUS. THUIBI KPUCTANIMYECKUX PEHICTOK: HWOHHAas,
aTOMHAasl, MOJIEKYJISIpHAs MW MeETaJuInueckas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THIIOB
KPHUCTAJUIMYECKUX PEIIETOK.

BeniecTtBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IMOCTOSHCTBA COCTaBa st
BEIIECTB MOJICKYJSAPHOTO CTPOCHUS.

Uucteie BemectBa U cMecd. Ilpumepbl KUIAKUX, TBEPIABIX W Ta3000pa3HBIX CMECEH.
CBolicTBa YHCTBIX BEIIECTB M cMeceld. X cocraB. MaccoBast 1 00beMHAs JOJM KOMIIOHEHTA CMECH.
Pacuetsl, cBSI3aHHBIC ¢ HCIIOJIB30BAHUEM TOHSITHS «IOJISD».

Pacuernnie 3amaum. 1. Pacuer maccoBo M 00OBEMHOW [0jieli KOMIIOHEHTOB CMECH
BemiecTB. 2. BpluncieHne MaccoBOW J0JAM BelIeCTBAa B PacTBOpPE IO M3BECTHOM Macce
pacTBOPEHHOTO BEIIECTBA M Macce pacTBopurtesia. 3. BelunciieHMe Macchl pacTBOPSEMOTro
BEILIECTBA M PACTBOPHUTENS, HEOOXOAMMBIX JIJIsI MPUTOTOBJICHHS OMPEICICHHOW MacChl pacTBOpa C
M3BECTHOM MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEILECTBA.

Jdemoncrpanun. OOpa3ipl  OKCHAOB, KHCIOT, OCHOBaHMH © coled. Mogenu
KPUCTAINIMYECKUX PEIIeTOK XJIOpUAa HaTpus, anmasza, okcuga yriepoaa (IV). B3speB cmecu
BOJIOpoJia ¢ Bo3ayxoM. CriocoOsl pa3aeneHus cmeced. JIUCTUIIALNS BOIBI.

Jlaboparopubie ombIThl. 1. 3HaKOMCTBO C oOOpa3lamMH BEMIECTB pPAa3HBIX KIaccoB. 2.

Paznenenne cmeceii.



Temad

HN3meHeHus1, IPOUCXOAsIIIIHE C BellleCTBAMHU

[TonsiTE ABIEHUN KaK U3MEHEHHH, IPOUCXOJAIINX C BEIIECTBAMHU. SIBJICHUS, CBSI3aHHbBIE C
W3MEHEHUEM KPHUCTALINYECKOTO CTPOCHHS BEIIeCTBA IIPU TIOCTOSHHOM €ro COCTaBe, —
¢usnueckue sBIcHUS. DuU3NYECKUe SBICHUS B XUMHH: JUCTHUISAINS, KpPUCTAJLIU3AINS,
BBITIAPUBAHKE U BO3TOHKA BEIECTB, IICHTPU(PYTHPOBAHUE.

SIBneHus, CBA3aHHBIE C HW3MEHEHHUEM COCTaBa BEIIECTBA, — XWMHUUYECKHE pEaKIIHH.
[Ipu3Haky U ycmoBHsl POTEKAHUS XUMHYECKUX peakiuid. [loHsaTtne 06 3k30- U SHAOTEPMUUYECKUX
peakuusax. Peakium ropeHuss Kak 4acTHBIM CIIydall SK30TEPMHUYECKUX PEAKLHM, MPOTEKAIOIIUX C
BBIJICIICHHEM CBETA.

3aKOH COXpaHEHMs] MacCChl BEHIECTB. XHWMHUUYECKHE YypaBHEHHs. 3HAUYEHHE HHJICKCOB U
ko3¢ pumenToB. CocTaBieHHE YPaBHEHUN XUMUYECKUX PEAKIUIL.

Pacuersl o XMMHUYECKMM YypaBHEHUsAM. PelieHre 3a7ad Ha HaAXOXKIEHHWE KOJMYECTBA
BEIIleCTBAa, MACChl WM 00beMa MPOAYKTA PEAKIIMU MO KOJMYECTBY BEIIECTBA, MAcCE WM O0BEMY
HCXOJHOTO BEIISCTBA. PacueTnl ¢ MCIOJB30BAaHUEM MHOHATHS «JIOJI»* KOrJa MCXOJHOE BEIIECTBO
JTAaHO B BHJIE€ PacTBOpa C 3aJaHHOW MAacCCOBOM [10JI€ PACTBOPEHHOIO BEIIECTBA WJIM COJEPIKUT
ONIPEAEIICHHYIO JIOJIIO MPUMECEH.

Peakuuu paznoxenuss» IloHATHE O CKOPOCTHM XMMHUYECKUX peakiui. KaramuszaTopsl.
DepMEHTBHI.

Peakiun coenunenus. Karanutudyeckne W HekataquThyeckue peakuuu. OOpaTUMbIE H
HEOOpaTUMBIC PEAKIIUH.

Peakuuu  3amenieHusi.  DIEKTPOXUMHYECKHUM  psAl  HANPSDKEHUM  METalIoOB,  €ro
KCMOJIb30BAHKUE 71 IPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUS PEAKIUN MEXKIy METalaMu U
pacTBopamMu KUCJIOT. Peakiuu BBITECHEHHMS OJIHUX METAUIOB M3 PACTBOPOB HUX COJIEH APYrUMH
MeTaJIaMH.

Peaknun oOMena. Peakmum HeWTpanau3anuu. YCJIOBHS TNPOTEKAHHsS peakluii oOMEHa B
pacTBopax J10 KOHIIA.

Tunel XUMHYECKHX peakiuil (MO MPHU3HAKY «YUCIO W COCTaB MCXOJHBIX BEHIECTB U
MPOJIYKTOB pEaKlMn») Ha MpHUMEpPEe CBOMCTB BOJBI. Peakius pa3ioKeHUss — DIEKTPOIH3 BOJBI.
Peaknum coeguHeHuss — B3aMMOACHCTBHE BOJBI C OKCHAAMH METAJNIOB U HemeTaioB. [lonsarue
«rUapoKcuabl». Peakuumum  3aMemieHHss —  B3aMMOJEWCTBHME BOJBI €  IIEJOYHBIMU U
IeI0YHO3eMeTbHBIMU MeTanamMu. Peakiinu ooMeHa (Ha mpuMepe THIPOIN3a Cynb(uia amrOMIHIS
1 KapOu/1a KaJbIus).

Pacuernble 3agauun. 1. Boluucienre no XuMM4YeCKUM YPaBHEHUSAM MacCChl UM KOJMYECTBA

BEIIIECTBA MO HM3BECTHOM Macce WU KOJIMYCCTBY BCHICCTBA OAHOI'0 M3 BCTYHNAKOIIUX B PCAKIHIO



BEIIECTB WJIM TPOJIYKTOB peakiuu. 2. BprumcieHwe macchl (KOJIMYECTBa BEUIECTBA, 0ObeMa)
IIPOJIyKTa PEAKIMM, €CJIM WU3BECTHA Macca MCXOJHOTO BEIECTBA, COJAEPKAILEro OINPEIEICHHYIO
J0JI0 TipuMecei. 3. Brrarcinenne macehl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIHH, eCIIU
M3BECTHA Macca pacTBOpPa U MaccoBas J0JIsl PACTBOPEHHOI'O BEIIECTBA.

Jemoncrpanuu. [Ipumepsl ¢usndeckux sBICHMIA: a) TUIaBiIeHUE mapaduHa; 0) BO3rOHKa
noaa Wi OEH30MHOW KUCIIOTHI; B) PACTBOPEHME MEepMaH-ranara Kaius; T) aud@y3us aymucTeix
BELIECTB C TOpsIEld JaMIOYKW HakaauBaHus. llpuMepsl XUMHUYECKUX SBJICHUN: a) TOpPEHHE
Maraus, ¢ocdopa; 0) B3auMOJIEHCTBUE COJISIHON KHCIOTHI C MPaMOPOM HJIM MEJIOM; B) MOJydeHHE
ruapokcuaa meau (I1); T) pacTBopeHHe MOIYYEeHHOIO THAPOKCHAA B KUCIOTaX; 1) B3aUMOJEHCTBYE
okcuna menu (I) ¢ cepHo¥t KHCIIOTONM NP HarpeBaHWU; €) pa3joKEHHUE MepPMaHTaHaTa Kalus; XK)
B3aUMO/ICHCTBUE pa30aBIEHHBIX KHUCIOT C METajulaMu; 3) Pa3jIoKEHHE MEepPOKCHJa BOJOPOJIA; M)
AIIEKTPOJIU3 BOJIBL.

JlabopaTopublie omnbIThbl. 3. CpaBHEHHE CKOPOCTH HCIApeHHs BOABI M CHOHUpPTA IO
MCYE3HOBEHHIO MX Karleiab Ha QuiIbTpoBalibHOM Oymare. 4. OkucieHre Meu B TNIaMEHU CIIUPTOBKU
unu ropenku. 5. IloMmyTHeHHWE HM3BECTKOBOM BOJBI OT BBIJBIXAEMOTO YIJIEKUCIOTO rasa. 6.
[Tosmydenne yriaekucioro rasa B3aMMOJCHCTBUEM COJBI M KHUCJIOTHL. 7. 3aMelleHue MEAu B
pactBope xnopuna meau (I1) xenezom.

Tema 5

IpakTukym Ne 1

IIpocreiimme onepanum ¢ BemecTBOM

1. IlpaBuna TexHUKH O€30MaCHOCTH Npu paboTe B XUMHUYECKOM KaOuHere. Ilpuembl
oOpamieHus ¢ 1a0OpaTOpHbIM OOOPYIOBaHMEM M HarpeBaTeiabHbIMM Npubopamu. 2. M3ydenue
CTPOCHHUS IUIAMEHU CHHUPTOBKU. 3. Buapl xumuueckux peakuuid. 4. IlpuzHakn XuMHYECKHX
peakuuid. 5. IlpuroToBieHne pacTBopa caxapa U OIpeeIeHe MacCOBOM JJOJIM €ro B pacTBOPE.

Temab

PactBopenne. PactBopbl. CBOHCTBAa PAaCTBOPOB 3J1€KTPOJIMTOB

PactBopenne kak  ¢usuko-xumuueckuii  mpouecc. Ilomstme o rugpatax u
Kpuctamoryaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJEIb 3aBUCHUMOCTH
pacTBOPUMOCTH  TBEpAbIX BEUIECTB OT TeMmmeparypbl. HachlllleHHble, HEHACBIIEHHbIE |
NePECHILICHHbIE PACTBOPHL. 3HaUEHHE PACTBOPOB JJIsl PUPOJIBI U CEIBCKOTO XO3siCTBA.

[Tonsitue 00 ANIEKTPOIUTUYECKON JAUCCOLMAIMU. OJIEKTPOJIUTHI U HEIIEKTPOJUTHI.
MexaHu3M JUCCOIMALMU JIEKTPOJUTOB C Pa3IMYHBIM TUIOM XUMHYECKOH cBszu. CremneHb

BHCKTpOHHTHQCCKOﬁ JAUCCOIHNalluH. CuIlbHBIE U ClTa0bIC SJICKTPOJINTHI.
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OCHOBHBIE TIOJIOKEHUS TEOPUU 3JIEKTPOJUTUUYECKON aucconuanuu. VoHHBIE ypaBHEHUS
peakiuii. YcIoBHsS MPOTEKAHUS PEAKIMH OOMEHa MEXIy JJIEKTPOJIWTaMH J0 KOHIIA B CBETE
HMOHHBIX NIPEACTABICHUMN.

Krnaccudukaius HOHOB U UX CBOUCTBA.

Kucnotel, ux knaccudukanus. Jlucconmaius KUCIOT M UX CBOWCTBA B CBETE TCOPUU
EKTPOJUTUYECKON Jucconuanuu. MOJEeKyJIsspHble U HOHHBIC YPAaBHEHHUS pPEaKUUHA KHCIIOT.
B3aumopeiicTBue KHUCIOT € METaUIaMU. OJEKTPOXUMMUYECKUN psAJl HANpsHKEHUH METajlloB.
B3anmopeiicTBue KHCIOT € OKCHIAMU METAJIOB. B3anMmoneicTBHE KUCIOT C OCHOBAaHHUSIMH —
peakuus HeWTpanu3anuu. B3auMopeiicTBue KUCIOT ¢ cofisiMu.  Mcmonb3oBaHue TaOIUIIBI
pPacTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanusl, ux kinaccupukanus. Jucconuanysi OCHOBaHUN M UX CBOWCTBA B CBETE TCOPUU
AIEKTPOJIUTUYECKON Juccolrai. B3anMoJelicTBUE OCHOBAaHWM € KHUCJIOTaMH, KHUCJIOTHBIMH
OKCHJIaMU | coJisMH. Vcrob30BaHue TaOIUIbl PACTBOPUMOCTH TSI XapAKTEPUCTUKH XUMUYECKUX
CBOWCTB OCHOBaHUM. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHUM ITPU HAIPEBaHUU.

Comnu, ux ximaccupUKaMs W IUCCOIMAINS Pa3IMYHBIX TUMOB coJieii. CBOWCTBa coyeil B
CBETE TEOPHUU AIEKTPOIUTUUYECKON AMCcomannu. BzauMoneiicTBrue cojel ¢ MeTauiaMu, yCJIOBUs
MPOTEKaHUs 3TUX peakuuid. B3aumopaeincTBue cosiedl ¢ KUCIOTaMH, OCHOBAaHUAMHM W COJISIMH.
Hcnonb3oBanue TabIUIBl pACTBOPUMOCTH JJISl XapaKTEPUCTUKUA XUMHYECKUX CBOMCTB COJIEH.

O06o01menne cBeieHnit 00 OKCHUIax, UX KiacCu(PrKay 1 XHMMUYECKUX CBOWCTBAX.

['eneTnyeckue psabl METAUIOB U HEMETAJUIOB. ['eHeTmyeckas CBSI3b MEXKIy KilacCaMH
HEOPraHMYECKUX BEILIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuu. OKHUCINUTENb U BOCCTAHOBHUTEIb, OKUCIICHHUE
Y BOCCTAHOBJICHUE.

Peakuuu moHHOrO 0OMEHa M OKHUCIUTENbHO-BOCCTAHOBHUTENbHBIE peakuuu. CocTaBieHHE
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OaaHca.

CBoiicTBa MPOCTBIX BEUIECTB — METAVIOB U HEMETAJJIOB, KHUCIOT U COJIEW B CBETE
Mpe/ICTaBICHUH 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JdemoncTpanuu. lcnblTaHue BelIECTB M HMX pPacTBOPOB HA  3JIEKTPONPOBOIAHOCTb.
JIBU)KEHHE OKpAllIEeHHBIX HOHOB B JJIEKTPUYECKOM TMOJi€. 3aBUCHUMOCThH 3JEKTPONPOBOJHOCTH
YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuHW. B3anmonencTBHe LHMHKA C CEPOM, COJISIHOM KHCIOTOW,
xnopunom menu (II). Fopenne maraus. B3anmoeiicTBue XI0pHOH U CEpOBOIOPOTHOM BOIBI.

JlabopaTopHble onbIThI. 8. Peakuun, xapakTepHble ISl PACTBOPOB KHUCIOT (COJISIHON WM
cepHoit). 9. Peakiuu, XxapakTepHbIe Ui pacTBOPOB MIeNoueil (THMIPOKCUIOB HATPUS WA Kaluf).
10. IMonyueHne u CBOWCTBAa HEPACTBOPHMOTO OCHOBaHUs, Hampumep ruapokcuaa memu (II). 11.

Peakium, xapakTepHble A1 pacTBOPOB cojieil (Hampumep, i xnopuga meau (II). 12. Peakuuwy,
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XapaKkTepHbIe IS OCHOBHBIX OKCHJIOB (Hampumep, i oOkcuaa Kainbuus). 13. Peakuun,
XapaKTEpHbIE JUIsl KUCJIOTHBIX OKCHIOB (HampuMep, JJisl YTICKUCIOTO ra3a).

Tema7

HpakTnkym Ne 2

CBoiicTBa pacTBOPOB 3JIEKTPOJINTOB

6. CBolicTBa KHCIIOT, OCHOBAaHUH, OKCHJIOB | COJICH. 7. PenieHne sKCriepuMeHTaIbHBIX
3azad.

9 KJIACC
OBIIAS XUMMUSA
IloBTOpEeHHE OCHOBHBIX BOMPOCOB Kypca 8 KJiacca U BBeleHHe B Kypce 9 kiacca
XapakTepucTUKa 3JIEMEHTA TI0 €Tr0 TOJIOKEHUIO B MEPHOINYECKON CHCTEME XUMUYECKUX
anemenToB [[. . MenneneeBa. CBOCTBa OKCHJIOB, KHCJIOT, OCHOBAaHUW MU COJIEH B CBETE TEOPHH
ANEKTPOJUTUUECKON TUCCOIMAIIMN U TIPOIIECCOB OKUCIIEHU-BOCCTAHOBIICHUSI. | eHeTHUUECKHE PSIJIbI
METaJIjla ¥ HEMETaJa.

[Tonatue o mepexoAHBIX 3eMeHTax. AmdorepHOCTh. ['€HETHUECKHI psIl MEPEXO0THOTO
DJIEMEHTA.

[lepuonuueckuii 3aKOH W MEPUOAMYECKAs CUCTEMa XUMHUUYECKuX oanemMeHtoB [[. U.
MeHnpeneeBa B CBETE YUCHHS O CTpOCHUU aToMa. VX 3HadYeHue.

JladopaTopHblii onbIT. 1. [TosrydeHne rugpoKkcuIa MMHKA U UCCIEA0OBAHUE €T0 CBOMCTB.

Temal

MeTaJbl

[TonoxxeHne MeTa/UIOB B TMEPHOJUYECKONM CHCTeMe XHMHUYecKux oanemeHToB [[. M.
MenneneeBa. MeTtauinueckas KpUCTaUTMYECKass pelIeTKa M METaUIMYecKas XUMHUYECKas CBS3b.
O6mme Qusnueckue cBoiictBa MeramwioB. CIIaBbl, WX CBOWCTBA W 3HAYCHHE. XHWMHUYECKHE
CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJIEH. DJICKTPOXUMHYCCKUI Pl HAPSDKCHUH METAIIJIOB U €r0
WCIOJIb30BaHUE JUISI XapaKTePUCTHKU XHUMHYECKHX CBOWCTB KOHKPETHBIX MeTaioB. CrocoObl
MOJIyUYEHUsI METaJUIOB: MHUPO-, TUAPO- U dJIEKTpoMeTanyprus. Kopposuss MeTalaoB U CIOCOOBI
O0pBOBI C HEH.

OO0mas xapakTepuCcTHKa MIEJIOYHBIX MeTalIoB. MeTamsl B npupoje. OO1ue cnocoObl ux
nonyueHusi. Ctpoenne atomoB. lllemodnbie mMeTamibl — TPOCTHIE BEIIECTBA, X (DHU3UUECKUE U
XUMUYECKUE CBOMCTBA. BaxkHellre coelMHeHMs IeI0YHbIX METAJIIOB — OKCHUJIbI, TUIPOKCUIBI 1
conmu (XJopuabl, KapOOHATHI, Cynb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B HAPOJIHOM

xo3giicTe. Kanuitabie ynoOpenus.
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OOmiast xapakTepucTHKa 3JEMEHTOB TyaBHOW moarpynnsl II rpymmer. CtpoeHue aToMoB.
[enoyHO3eMeNbHBIE METAJIIBI — TPOCTHIE BEIIECTBA, UX (DU3MUECKUE M XMMHUYECKHUE CBOWCTBA.
Baxueilmre coelvHEHUs IIETOYHO3EMENbHBIX METANIOB — OKCHABI, THUAPOKCHIBI U COJH
(xmopubl, KapOOHATHI, HUTPATHI, CYJIb(aTel U GocdaTsl), UX CBOWCTBA U IPUMCHCHHUE B HAPOIHOM
XO34MCTBE.

Antomunuii. CtpoeHue atoma, GU3NYECKUE U XMMHUYECKHUE CBOWMCTBA MPOCTOTO BELIECTBA.
CoenuHeHUs aTOMUHUS — OKCHJ U THAPOKCHJ, UX aM(pOTepHbIil Xapakrep. Baxneimune coym
amomuHus. [IppuMeHeHne antoMUHUS U €r0 COSUHEHHUI.

Kenezo. Ctpoenne aroma, (pU3MYECKUE€ W XMMHUYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA.
I'enetnueckue psagel Fe?* u Fe3*. Kawectsennpie peaxrum Ha Fe?* u Fe®'. Baxmeitmme comns
xKenesza. 3HaueHHUe JKeJie3a, ero COeIMHEHUH U CIIaBOB B IIPUPOJIE U HAPOJAHOM XO3SHCTBE.

JdemoncTpanuu. OOpa3ibl IMETOYHBIX M IIEJTOYHO3EMENBHBIX MeTauioB. (OO0pasifsl
craBoB. B3zanmoneiictBue Hatpus, utus U kaneuus ¢ Bojon. B3anMoielicTBre HaTpUsl U MarHus
¢ kucinopoaoM. B3zaumoneiictBue MeramioB ¢ HemetauiaMu. [lomyuenue ruapokcuaos xenesa (II)
u (1),

JladopaTopHble onbIThbl. 2. O3HakoMJIeHHe ¢ oOpa3liaMu MeTayioB. 3. BzaummoneiicTBue
METAJUIOB C pacTBOpaMH KHUCIOT u cojied. 4. O3HakomJieHHe ¢ o00pa3laMu MPUPOIHBIX
COCIMHCHUWI: a) HaTpus; O) KaJblHs; B) aJllOMUHUA, T) kenesa. 5. [lomydenme rumpoxcuaa
AITIOMUHUS M €r0 B3aUMOJICUCTBUE C pACTBOPAMU KHUCJIOT U 1iesioyei. 6. KauecTBeHHbIE peakiiuy Ha
nons! Fe?* u Fe3*,

Tema?2

IMpakTukym Ne 1

CBolicTBAa METAJJIOB U X COeANHEHN

1. OcymecTBieHUE IEMOYKA XUMHYECKHUX NpeBpamieHuii meramioB. 2. [lonydenue u
CBOWCTBA COEIMHEHUU MeETaIOB. 3. PemnieHne 3KCIEpUMEHTAJIbHBIX 3aJady Ha Pacro3HaBaHHUE U
MOJTy4EHHUE BEILECTB.

Tema3

HemeTtasisl

OOmiasi xapakTepuCTUKa HEMETAIJIOB: MOJOXKEeHHe B mepuoaudeckoit cucreme J[. U.
MenneneeBa, OCOOEHHOCTH  CTPOCHHS  aTOMOB,  JJIEKTPOOTPHIATENILHOCTh  KaKk  Mepa
CHEMETAILTMYHOCTH, Psij AJIEKTpoOoTpuLaTeabHocTH. Kpucrannudyeckoe CTpoeHne HEMETAIIOB —
MPOCTHIX BemiecTB. AioTponus. Ou3nueckrue cBOMCTBa HeMeTauioB. OTHOCUTENBHOCTh OHATHI

«METAILD», KHEMCTAJII».
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Bopopon. IlomokeHue B NEPUOAMYECKONM CUCTEME XHUMHUYECKHX anemeHtoB [[. H.
MenneneeBa. CtpoeHue aToMa U MoJsieKyibl. Du3nueckue U XMMUYECKHE CBOMCTBA BOJOPOAA, €T0
IIOJIy4Y€HHUE U IPUMEHEHHUE.

O6mass xapakrtepuctuka ranoreHoB. Crpoenue aromoB. Ilpocteie BemiecTBa, HX
¢bu3nveckne U XuMU4eckue cBoicTBa. OCHOBHBIE COCIMHEHHS TAJIIOTEHOB (TAaJOT€HOBOIOPOIBI U
raJIoreHu/Ipl), UX cBoicTBa. KauecTBeHHas peakuus Ha Xjaopui-uoH. Kpatkue cBeneHus o Xjiope,
opome, ¢prope u noze. IlpumeHeHne raloreHOB U UX COSTMHEHUI B HAPOTHOM XO3SICTBE.

Cepa. CrpoeHue aroma, ajJIOTPONHUs, CBOMCTBA M MNPUMEHEHHE POMOHMYECKOH CEephl.
Oxcunpl cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npumeHenrne. CepoBOJOpOHAS U CEPHHUCTAS
kucnoTbl. CepHasi KUCIOTa U €€ COJIM, UX IPUMEHEHHE B HapoJHOM Xo3siictBe. KauecTBeHHas
peakius Ha CyiIb(haT-uoH.

AzoT. CTpoeHHe aToMa M MOJEKYJbl, CBOMCTBA MPOCTOro BelIECTBA. AMMHAK, CTPOEHUE,
CBOMCTBA, MOJIydeHUE U npuMeHeHne. Coam aMMOHUS, UX CBOMCTBA U NpuMeHeHne. OKCuabl a30Ta
(IT) u (IV). AzoTHas KkucioTa, ee CBOMCTBAa M ImpuMeHeHue. Hutpatbl U HUTPUTHI, MpodiemMa ux
COJIEp’KaHUs B CEIbCKOX03IUCTBEHHOM MPOIYKIIMU. A30THBIE yI0OpEHUsI.

®dochop. CrpoeHue aroma, auIOTPOIHUs, CBOWCTBa Oenoro m KpacHoro docdopa, ux
npuMeHnenne. OcHoBHBIE coeauHenus: okcu Gochopa (V), oprodochopnas kuciora u docdarsl.
docdopHbie y1oOpeHus.

Yrnepon. CTpoeHne aToMa, aJuIoTPOTIHSI, CBOMCTBA aJUIOTPOITHBIX MOAN(UKAIIUHN, TPUMEHE-
nue. Oxcuawl yraepoaa (II) m (IV), ux cBoiictBa m mpumeHeHnue. KauecTBeHHas peakuus Ha
yraekuciblii ra3. KapOoHaTsl: KanblUT, O/, MOTAlll, UX 3HAYEHHE B MPUPOJE U KU3HU YeJIOBEKa.
KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue atoma, KpUCTAUIMUYECKUA KPEMHHUH, €ro CBOMCTBA U NPUMEHEHUE.
Oxcun kpemuus (IV), ero mnpupoansie pasHoBuaHOCTH. CHIIMKATBl. 3HAYCHHE COCTUHEHHIA
KpEMHHUS B ’KUBOW U HEXKUBOU mpupoje. [IoHsATHE 0 CHIIMKATHOM MPOMBIIIIEHHOCTH.

JemouncTpanun. O0pa3ibl raloreéHOB — MPOCTHIX BEIECTB. B3anmoieiicTBue rajoreHoB ¢
HaTpUeM, aTIOMUHIEM. BeiTecHeHne Xi1opoM OpoMa WM MO0J1a U3 PACTBOPOB UX COJIEH.

BsaumoneiicTBue cepsl ¢ MeTasIaMu, BOJOPOJIOM U KUCIOPOIOM.

B3anmonencTBue KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEZBIO.

[Tornomienue yriaem pacTBOPEHHBIX BEIIECTB WM Tra3oB. BoccTaHOBIIEHHE MeAM U3 €€
okcuaa yriaem. OOpasibl NPUPOTHBIX COSAUMHEHUN XIJIOpa, cepbl, Gocdopa, yriepoaa, KpeMHUS.
OO0pa3iupl BaKHEHIIMX IS HAPOJHOTO XO3SHCTBA Cynb(}haToB, HUTPATOB, KapOOHATOB, (hocdaToB.
OO0pasibl cTeKIa, KepaMUuKH, IIEMEeHTA.

JlabopaTopHble onbiThl. 7. KauecTBeHHas peakiuus Ha xjaopui-uoH. 8. KauecTBeHHas

pCaKknus Ha CyJ'IB(I)aT-I/IOH. 9. Pacnio3naBanme coieii ammonus. 10. HOJ'Iy‘ICHI/Ie YIJICKUCIOTO Ia3da U
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ero pacno3naBanue. 11. KauecTtBennass peakiuss Ha kapOoHaT-uoH. 12. O3HaKoMJieHHUE C
MPUPOTHBIMU criukaTtaMu. 13. O3HaKOMIIEHHE C MPOIYKIINEH CUIUKATHOW MTPOMBIILIICHHOCTH.

Temad

HpakTnkym Ne 2

CBoiicTBa HEMETAJIJIOB M UX COeTMHEeHH i

4. Pemmenue sKCIepUMEHTANBHBIX 3a7ad 1o teme «lloarpymnma kucimopoma». 5. Pemenue
SKCTIIEPUMEHTAIBHBIX 33a7a4 1o Teme «lloarpynmel a3ota u yraepona». 6. [lonyuenne, cobupanue u
pacrno3HaBaHHe ra3os.

Tema$s

O000menne 3HAaHUH M0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI

Ou3NUecKuil CMBICT TIOPSIKOBOTO HOMEpa »JIIEMEHTa B IEPHOAWYECKONH CHUCTEMeE
xuMuueckux snemeHTtoB J[. M. MeHnmeneeBa, HOMEpPOB IepuoJa M TPYyNIbl. 3aKOHOMEPHOCTH
W3MCHECHHS CBOMCTRB DJIEMEHTOB M UX COSJIMHECHUH B TIEPHOAX M IPyIIaX B CBETE MPEICTABICHUH O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaUeHHE MEPUOINIECKOrO 3aKOHA.

TUIBl XUMUYECKUX CBS3€H M THITHI KPUCTAUIMYECKUAX PEMISTOK. B3aWMMOCBA3b CTPOCHUS H
CBOMCTB BEIIIECTB.

Knaccudukanuss XUMHYECKUX peakuui MO pa3IdyHbIM MpH3HaKaM (YUCIO M COCTaB
pearupyromux u 00pa3yroIIMXCsS BEIIeCTB; TEIUIOBOW 3((dEKT; HMCMOJb30BaHUE KaTalU3aTopa,;
HaIpaBJIeHNE; U3MEHEHUE CTeTIeHEeW OKUCIICHUS aTOMOB).

[IpocThie U croXKHBIE BellecTBa. MeTayulbl M1 HeMeTaulbl. |'eHeTHuecKue psapl MeTaia,
HeMeTalia M mepexogHoro Mertamuia. Okcuipl (OCHOBHBIE, aM(OTEpHbIE U KHUCIOTHBIE),
TUAPOKCUBI (OCHOBaHUA, aM(POTEpHbIE TUAPOKCUIBI U KUCIOTHI) U COJIM: COCTaB, KiacCupUKalus
u oOume XUMUYECKHE CBOWCTBA B CBET€ TEOPUU DIEKTPOJUTHUECKON JAUCCOIMAIUMN U
MIpeJICTaBJICHU O MPOIECCaX OKUCIECHUS-BOCCTAHOBIICHHUS.

Tema 6

Opranuyeckue coeiMHeHUs

BemecTBa oprannueckue U HEOPraHUYECKHE, OTHOCHTEIHHOCTh MOHSTHS «OPraHu4YeCcKHe
BemecTBay. IlpuumHBl MHOTOOOpa3usi OPraHWYEeCKHX COEIMHEHUH. XUMHYECKOe CTpOCHHE
OpraHMYECKUX COeAUHEeHU. MoneKynspHble U CTPYKTYpHBIE (POPMYIbI OPTraHUYECKUX BEIIECTB.

Metan u 3TaH: cTpoeHue Mojekyna. ['openume MeraHa u dTaHa. JlermapupoBaHuE OSTaHa.
[IpumeHenne MeTaHa.

XUMHYECKOE CTPOEHUE MOJEKYNbl dTuiieHa. JIBoifHast cBsi3b. B3zauMmomelicTBue 3TuiieHA C
BOJIOM. Peakuinu nonumepusamnuu dTuiieHa. [[oau3TuiIeH u ero 3HaueHue.

[TonsiTHe O TpenenbHBIX OJHOATOMHBIX CIHPTaX Ha MPHUMEpaX METaHOoJia U ATAaHOJA.

TpexaToOMHBIN CIIUPT — IJIULIEPHH.
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[TonsiTne 00 ampaeruaax Ha TpUMeEpe yKCycHOro ampiaeruna. OKHUCICHHE almbieruia B
KHCIIOTY.

OAHOOCHOBHBIE TIPEJEIbHBIE KapOOHOBBIC KHCIOTHI Ha MPUMEpPe YKCYCHOU KHCIOTHL. Ee
cBO¥CTBa 1 MpuMeHeHHe. CTeaprHOBAsI KUCIOTA KaK MPEICTABUTEh JKUPHBIX KAPOOHOBBIX KHCJIOT.

Peakimu stepudukaii ¥ MOHATHE O CIOXKHBIX dhupax. JXUpbl Kak CIOXKHBIC S(DUPHI
[JIMIEPUHA U KUPHBIX KACIIOT.

[Tonsitne 00 amMuHOKHCIOTaX. Peakmuu mOJIMKOHIEHCAMK. benKkd, WX CTPOCHUE W
OuosioruYecKas poJb.

[Tonarue o0 yrmeBomax. ['nmioko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u 1esuionosa (B
CpaBHEHHUH), UX OMOJIOTHYECKAs POJIb.

JdemoncTpaunu. Mojenu MoJieKysl ME€TaHa U APYTUX YrieBOAOpoAoB. Bzaummopeincrsue
STUJICHa ¢ OPOMHOI BOJIOM M pacTBOpOM IepMaHraHaTa Kamws. OOpasibl dTaHOA U TIUIEPUHA.
KauecTtBeHHasi peakmusi Ha MHOTOATOMHBIE CIUPTHL. [lojydeHne yKCYCHOATHIIOBOTO Adwupa.
OwmbuieHne >kupa. BzaumopeilcTBue TIIOKO3BI C aMMHA4YHBIM PacTBOPOM OKcCHIa cepedpa.
KauectBennas peakius Ha kpaxmai. JlokazarensCcTBO Hamudus (yHKIIMOHAIBHBIX TPYIN B pac-
TBOpax aMHMHOKHUCIIOT. ['opeHune OeNkoB (IepCTH WK NTUYBUX MepbeB). LIBeTHBIC peakiu OeIKoB.

JlaGoparopHble onbIThl. 14. HM3rotoBiaeHue MonaelId MOJIEKYJbl TJIMIEpUHA. 16.
B3anmopeiictBue rimoko3bl ¢ ruapokcuaoM meau (1) 6e3 narpeBanus u npu HarpeBannu. 17. B3a-

HMMOJICUCTBUE Kpaxmaya ¢ HOJ0M.

111 TemaTuyeckoe NJIaHUPOBAHHE

8 kmacce
KommnuectBo
s x
Konmnuec & =
8 & T
Ne Paznenbl, TemMbl TBO 28 =8
= S 23
4acoB c g E 8
[av]
o
5 g
1 | Beenenue 6 2
2 | Tema 1. ATOMBI XUMHYECKHUX DIIEMEHTOB 10 1
3 | Tema 2. IIpocThie BemecTBa 7
4 | Tema 3. CoequHEHNS XUMUYECKHAX DIIEMEHTOB 13 1 1
5 | Tema 4. VI3meHeHus1, TPOUCXOISIINE C BELIECTBAMU 12 2 1
6 | Tema 6. PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 20 2 2
AIIEKTPOJIUTOB.
Hroro 68 7 5
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KomnnuectBo
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Kommuec > E
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Ne Pa3nensl, Tembl TBO 28 5.8
4acoB E s & 8
g :
=] Z
1 | [ToBTOpEHNE OCHOBHBIX BOMPOCOB Kypca 8§ Kjacca u 6 1
BBEJICHHE B Kypc 9 Kiacca
2 | Tema 1. Mertamisl 15 1
3 | Tema 2. CBoiicTBa METAIOB U UX COEIMHEHUMN. 3 3
XHWMHUYECKUN TPAKTUKYM
4 | Tema 3. HemeTamisl 25 2 1
5 | Tema 4. Ilpaktukym no teme «HemeTanabi» 1 1
6 | Tema 5. O600mIEHNE 3HAHMI ITO XUMUH 32 KypPC 9 1
OCHOBHOM IITKOJIBI
7 | Tema 6. OpraHnyeckue BelecTBa 9
Hroro 68 6 4
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