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HHOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma no XxumMuu pazpaboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:

1. ®enepanbHOrO rocyIapcTBEHHOIO 00pa30BaTENBLHOIO CTaHAApTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEPKIEHHOTO MPUKA30M
Muno6puayku Poccuu ot 17 nekadbps 2010r. Nel1897 (nanee ®I'OC )

2. TlpumepHOil OCHOBHOI 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOI'O 001ero oopazoBaHus, o00peHHON denepanbHbIM yueOHO-
METOANYECKUM O0BETMHEHHEM 110 001IeMy 00pa3oBaHuto (mpoToko: 3acenanus ot 08.04.2015 Ne 1/5)

3. Pabouas nporpamma kypca xumuu pazpadorana kK yueoOnukam aBropoB O. C. IN'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa
g 9 kinaccoB oOmieoOpa3oBarenbHbIX opranum3zauuid. CTpykTypa U cojep)kaHue paboued HporpaMMbl COOTBETCTBYIOT
TpeboBaHusAM DenepanbHOTO rocyAapcTBEHHOr0 00pa3oBaTENbHOIO CTaHAapTa OCHOBHOro obmiero odpasoBanus. YMK O. C.

INabpuensna, 1. I'. OctpoymoBa, C. A. CiankoBa. MznarenbctBo «IIpocBemenuey, 2020

B ocHOBY Kypca MOJIOKEHBI CIEAYIONINE UIECH:
- MaTepuaIbHOE €IMHCTBO U B3aMMOCBS3b OOBEKTOB M SIBJICHUIN TIPUPOJIBI;
- Belyulasi pojb TEOPETUYECKUX 3HAHUU ISl OOBSICHEHUS U IIPOTHO3UPOBAHUS XUMUYECKUX SIBICHUN, OLIEHKH UX MPAKTUYECKOU
3HAYUMOCTH;

- B3aUMOCB$3b KAUECTBEHHOM U KOJIMUECTBECHHOM CTOPOH XMMHUYCCKUX 00BEKTOB MaTCpUAJIBHOI'O MHpPaA,



- pa3BUTHE XHMHMYECKOW HAyKM W MPOU3BOJCTBO XUMHUYECKUX BELIECTB M MATEPHUAJIOB I YJOBJIECTBOPEHUS HACYIIHBIX
NOTpeOHOCTEN YenoBeKa U OOLIECTBA, PELICHHUS IT00ATbHBIX MPOOJIEM COBPEMEHHOCTH;

- TEHETUYECKas CBSI3b MEXAY BEIIECTBAMH.

Hean:

dopMupoBaHNe y yUalIMXCs LETOCTHON €CTECTBEHHO-HAYUYHON KapTUHBI MUpA.

Pa3BuTHe 103HaBaTENIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKHX CIMOCOOHOCTEH ydalluXcsi B MPOLECCe H3YUECHHS
XMMHYECKOM HAyKHM M €€ BKJIaJla B COBPEMEHHBI HAyYHO-TEXHUYECKHH mporpecc; (popMupoBaHHe BaXKHEHIIMX JIOTMUYECKHUX
ornepanuii MbIIJICHUST (aHAIU3, CHUHTE3, O00OOIIEHUE, KOHKpETH3alus, CpaBHEHUE M JIp.) B MpOIECcCe MO3HAHUS CUCTEMbI
BaYKHEWILINX MOHSATHI, 3aKOHOB U TEOPUI O COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHUH XUMHYECKUX BEILIECTB.

Bocnuranue yOeXKI€HHOCTH B TOM, YTO MPUMEHEHHUE TIOJIYYEHHBIX 3HAHUM W YMEHHHNO XUMHH SBISETCS OOBEKTUBHOMN
HEO0OXOIMMOCTHIO JIJIs1 6€30MacHOM paboThI C BEIIECTBAMU U MaTepuaiaMu B OBITY M Ha TIPOU3BOJICTBE.

IIpoexkTHpOBaHMe M peajiM3allUs BHITYCKHUKAMH OCHOBHOM IITKOJIBI JIMUHOW 0Opa30BaTEIbHOW TPACKTOPHH: BHIOOP MpOoduIs
00y4eHUs B CTapIIeH MIKOJIe WK MPOodeCCHOHAIBHOTO 00Pa30BaTeIbHOTO YUPEKICHHUS.

OBiajeHue KJIYEBHLIMH KOMNETEHUUSIMHU: Yy4eOHO-TIO3HABATEIHHBIMA, HH(GOPMAIIMOHHBIMHU, [I€HHOCTHO-CMBICIOBBIMH,
KOMMYHUKAaTHUBHBIMHU.

MeTtoanuyeckue 0COOEHHOCTH:

Coolepircanue Kypca 6biCmpoeHo 6 COOMEEMCMEUN C UCOPUKOJIOZUYECKUM U CUCEMHO-0eAMeIbHOCHIHBIM NO0X00aMU HA

OCHO6e uepapxuu yueoOHvlX npoodjem. Bce MMIaKTHYSCKHE CIWHMIBI YYEOHBIX KHHT IS 8—9 KJIacCOB HAYMHAIOTCS C



MIOCTAHOBKM 00pa3oBaTeabHON MpoOiemMbl (BOMPOC, 3aJaHHe, SKCHEPUMEHT), KOTOpas pelaeTcs B MPOLECCe H3YUYECHHS
naparpaga Ha OCHOBE JI€ITEIbHOCTHOIO MOAXO0/A.

Teopemuueckue nonodxcenus Kypca XUMUU OCHOGHOU WIKOJbL PACKPBIGAIOMCA HA OCHO6E WIUPOKO20 UCHONb306AHUA
XUMUYECKO20 IKcnepumenma (1a00PaTOPHBIX OIBITOB M MPaKTUYECKUX padoT), B TOM YHUCIE€ W MPOBOAMMOrO B JTOMAIIHHX
YCIIOBUSX, a TAKXKE IEMOHCTPAIIMOHHOI'O SKCIIEPUMEHTA.

Pazeumue unghopmayuonno-KoMmMyHuKamueHou KomMnemenmuocmu odyuaroujuxca: oopanieHue K pa3indyHbIM UCTOYHUKAM
XUMHYECKOW HMH(POpMalUM, MOATOTOBKAa HH()POPMAIMOHHOIO MPOAYKTAa M €ro Npe3eHTalUs, YMEHHE BECTH JHMCKYCCHIO,
OTCTaMBaTh CBOIO TOUYKY 3PEHUS U KOPPEKTUPOBATH MO3UIIMIO HA OCHOBE aHAIN3a apryMEHTOB YYaCTHUKOB JUCKYCCHUHU.
Memanpeomemnulii xapakmep co0epicanus yuedH020 Mamepuaia:

peanuzanusi CBs3el ¢ IpeIMeTaMH HE TOJIbKO €CTECTBEHHO-HAy4YHOrO IMKIA, HO W C HUCTOpUEH, JIUTEepaTypoil, MUPOBOU
XyH0KECTBEHHOU KYJIBTYPOM.

. Ilpakmuxo-opuenmuposéannas 3HAUUMOCHMb OMOOPA YUeOHO20 COOEPIHCAHUSA, CBSI3b W3Y4aeMOr0 MaTepHalia C KHU3HBIO,
dbopMUpOBaHUE IKOJOTMYECKONW TPAMOTHOCTH TpPH OOpaIleHWH C XUMHUYECKUMHU BEHIECTBAMHU, MaTepualaMy M IPOIleccami,
OTBEUAIOIIMMH TpPEOOBAHUSAM TMPABUI TEXHUKHA OE30MAaCHOCTH TpH padoTe B XUMHUYECKOM KaOuHere (y1abopaTopuu) u
[TOBCETHEBHOM KU3HU.

Coaep:kaTenbHbIe JIMHUH NIPEAMeTA:

«Bewecmeo» — B3aMMOCBSI3b COCTaBa, CTPOCHHUS, CBOMCTB, NOJYYEHHS U IPUMEHEHHSI BELIECTB U MaTepUasoOB;

«Xumuueckas peaxkyus» — 3aKOHOMCPHOCTH IIPOTCKAHHNA



Y YIIPaBJICHUS MPOLIECCAMU IIOJIYUYEHUS U NPEBPALICHUS BEIICCTB;
«Xumuueckuu sA3vb1Kk» — ONEPUPOBAHNE CUCTEMOM BAKHEHIINX XUMHUUYECKUX MOHATHM, BIAJJICHUE XUMUUYECKOH HOMEHKIIATYPOU U
CUMBOJIMKOM (XUMUYECKUMHU 3HaAKaMH, (pOpMyJaMu U YPaBHEHUSIMHU ),

«Xumusi u dKcu3sHb» — COOJIIOJEHUE TPAaBUI XMMMUYECKOH O€30MacHOCTH Npu OOpalleHHH € BELECTBAMM, MaTepuagaMu U
XUMHUYECKUMHU NPOLIECCAMU B IIOBCEIHEBHOM KU3HU U Ha IPOU3BOJICTBE.

[Iporpamma opueHTHPOBaHA HA OCBOCHHE OOYYAIOUIMMUCA OCHOB HEOPraHMYECKOM XMMHHM M KpaTKoe 3HAKOMCTBO C
HEKOTOPHIMU MOHATUSIMH U 00BEKTaMU OPraHUYECKON XUMHUH.

B conepxxarenbHON MHUN «Bewjecmeoy pacKpbIBa€TCsl yUEHUE O CTPOEHUM aToMa M BEILIECTBA, COCTABE U KJacCCU(PHUKALUU
XUMUYECKUX BEILIECTB.

B conepxarenbHON JNHMHUU «Xumuyeckas peaxyus» pacKpblBaeTCs yY€HHE O XHMMUYECKHUX Mpoleccax: KiacCHUpHUKaIuUs
XUMHUYECKUX PEAKLUUNU U 3aKOHOMEPHOCTHU UX NPOTEKAHUS; KAYECCTBEHHAsA U KOJIMYECTBEHHAs CTOPOHBI XMMUYECKUX IPOLECCOB
(pacdéThl M0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM XUMHUUECKUX PEAKIIHA).

B conepxatenbHoil nMHUU « Xumuueckui A361k» GOPMUPYIOTCSI YMEHUS Yy4alllUXCsl Ha3blBaTh BEIECTBA MO (popMmynaMm U
COCTaBJIATH (OPMYJIbI IO UX HA3BaHUSAM, 3aIHUCHIBATh YPAaBHEHHUS pEakUUi M XapaKTepU30BaTh UX, PacKpbIBaTh WH(OPMALHUIO,
KOTOPYIO HECET XMMHUUECKasi CUMBOJIMKA, B TOM YMCIIE BbIpakeHHas B TabnuuHoi Gopme ([lepuonndeckas cucteMa XuMHUYECKHX
anemenToB J[. . Menzaeneesa, Tabauna pacTBOPUMOCTH BELIECTB B BOJE); MCIOJIB30BaTh CUCTEMY XMMHUUYECKUX MOHATUN IS

OTMHUCAaHUS XUMHUYECKHX OOBEKTOB (2JIEMEHTOB, BEIIECTB, MaTEPHUAJIOB U MPOIIECCOB).



B copepxarenpHOW JMHUM « XuMus U J#CU3HLY PACKPBIBAIOTCS JIOTUYECKHUE CBSI3M MEXKAY CBOWCTBAMH, NPUMEHECHUEM,
MOJIYYEHHEM BEILIECTB B JaOOPATOPHBIX YCIOBHUSIX M Ha MPOU3BOJICTBE; (POpMUPYETCS KyJIbTypa O€30MaCHOTO U SKOJOTUYECKH
IPaMOTHOTO OOpAaIlleHUs C XUMUYECKUMU 0ObEKTaMHU.

B kypce 3HauuTenbHas pojb OTBOJUTCS XUMHUYECKOMY IKCIEPUMEHTY: MPOBEICHUIO MPAKTUUYECKUX paboT U J1abopaTOpHBIX
OMBITOB, (PUKCALMK U AHAIU3Y UX PE3YJbTATOB, COOJIOJEHUI0O HOPM U MpaBuil Oe30macHOi pabOThl B XMMHUYECKOM KaOMHETe
(;1abopatopun).

Peanuzanus mporpamMmbl Kypca B Tpoliecce OOy4YeHHs MO3BOJUT OOYYaoOIIMMCS IMOHSTh POJIb M 3HAYECHUE XUMHUU CPeIu

IPYTUX HAYK O MPUPOJIE, T. €. PACKPHITh BKJIaJ XUMUU B (DOPMUPOBAHKE 1IETIOCTHOW €CTECTBEHHO -HAYYHON KapTHUHBI MHUPA.

Ilianupyembie pe3yabTAaThl OCBOEHUSI Y4eOHOI0 MpeaMeTa

IIpenmeTHbIE pe3yJibTATHI

ITo 3aBepiieHHIO Kypca XMMHU Ha 3Tarie OCHOBHOT'O OOIIEro oOpa30BaHMS BBITYCKHUKH OCHOBHOM IIKOJIBI JIOJDKHBI OBJIAIETh
CIEIYIOIMMU PE3yIbTaTaAMU:

Jluunocmmuuwie pezynomamol:

0CO3HaHUue CBOEU STHUYECKOW MPUHAJJIC)KHOCTH, 3HAHUE UCTOPUU XUMHHU U BKJIaJa POCCUUCKON XMMUUYECKOW HAYKH B MUPOBYIO

XUMHUIO;



II.

Gopmuposarue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XUMHUHU; TOTOBHOCTH U CITIOCOOHOCTH 00YyYaIOUINXCs K CaMOPa3BUTHIO U
caMo00pa30BaHUIO HAa OCHOBE W3YYCHHBIX (DAKTOB, 3aKOHOB M TEOPUH XHMHH; OCO3HAHHOTO BBIOOpa W TOCTPOCHHE
MHIUBUIYaIbHON 00pa30BaTEIbHON TPAEKTOPUHY;

Gopmuposarue IETOCTHON €CTeCTBEHHO-HAYYHOH KapTHHBI MHpA, HEOTHEMJIEMOW YacThl0 KOTOPOW SIBISETCS XUMHUYECKas
KapTHHA MHUPA;

06/1a0eHue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, B TOM YHUCIE U
XHUMHYECKUM;

0c60eHue COITMATBHBIX HOPM, TPABWII TIOBEICHUS, poJiei U (popM colmaabHON KU3HU B COIIMYME, IPUPOJIC M YACTHOM KU3HU Ha
OCHOBE JKOJIOTHYECKOM KYJIbTYPhI U 0€30MaCHOTO OOpallleHHsI C BElIeCTBAMHU U MaTepuajaMu;

Gopmuposanie KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMH U B3pPOCIBIMH B Ipoliecce 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAOB JIEATEILHOCTH, CBSI3aHHBIX C XUMHUEH.
Memanpeomemmoie pe3yiomamol:

1) onpedenenue 1ene cOOCTBEHHOTO 00YUYCHHMsI, TOCTAaHOBKA U (popMyIupOBaHUE 15l ce0s HOBBIX 3aj1ay;

2)nnanuposanue MyTel TOCTHHKCHHS KEITAEMOTO pe3ysibTaTa 00yuyeHUs XUMHUH KaK TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAIIBHOTO
XapakTepa;

3)coomnecenue CBOUX JNEHUCTBUU C TUIAHUPYEMBIMU pPE3yJbTaTaMU, OCyujecmeierue KOHTPOIIS CBOCH JESITEIIbHOCTH B MPOIECCE
JOCTIDKEHUSI pe3yinbTaTa, OMPECICHHE CIOCOO0B MEWCTBHI TMPU BBITTOJHCHUH JIA0OPATOPHBIX M TMPAKTUYECKHX padoT B

COOTBCTCTBHHU C IIpaBHUJIaMHU TCXHUKHN 6630HaCHOCTI/I;



4) onpedenenue ICTOYHUKOB XUMUUECKON MHGOPMAIMHU, TIOJYYCHUE U aHaln3 €€, CO3/jaHue MH(POPMAIIMOHHOTO MPOAYKTA U €ro
Mpe3CHTAIUS;

5) ucnonvzosanue OCHOBHBIX WHTEJUICKTYaJbHBIX OMEpalluii: aHain3a U CUHTE3a, CPaBHEHUSI M CHUCTEMaTH3aluu, 0000IIeHUs U
KOHKPETHU3allMK, BBISBICHUE MPUUYUHHO-CIICICTBEHHBIX CBSI3€H W nocmpoeHue JOTUUECKOTO PACCYKICHHUS W YMO3AKIIOUCHUS
(MHAYKTUBHOTO, JICAYKTUBHOTO U 110 aHAJIOTHH) Ha MaTepHaje €CTECTBEHHO-HAYYHOT'O COJICPIKaHMUSI;

0) ymeHue co3naBaTh, MPUMEHSATH W MPeoOpa3OBBIBATH 3HAKM W CUMBOJBI, MOJEIM U CXEMbI ISl pelieHdus Yy4eOHBIX U
MO3HaBATEILHBIX 337144,

7) popmuposanue u pazeumue SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHUE MPUMEHSTh €ro B MO3HABATEIHbHON, KOMMYHHUKATUBHOM,
COLIMAJILHOM MPAKTUKE U MPOo(ecCHOHaTbHON OpUEHTAIINH;

8) eenepuposarnue uaei n orpeaesieHne CPEACTB, HEOOXOAUMBIX JJI UX peau3alii.

II1. IlIpeomemmnwie pezyromamot:

Buvinycknuk nayuumcs:

- XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHNUSA: HAOJIOJICHUE, U3MEPEHUE, IKCIICPUMEHT;

- OMUCHIBATH CBOMCTBA TBEPABIX, JKUJIKHUX, TA3000pa3HbIX BEIIECTB, BBIICISAS X CYIIECTBEHHBIC TPU3HAKH;

- PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATHH (( aTom», (( MOJIEKyJa», «XUMHUYECKUN IIIEMEHT», «IIPOCTOE BEIIECTBO,
(( cmosxHOE BEHIECTBOY, (( BAJIGHTHOCTBY, «XUMUYECKAsk PEaKIMs», UCII0JIb3Ys 3HAKOBYIO

CUCTEMY XUMUU;

- PACKpPBIBATb CMBICJI 3aKOHOB COXPAaHCHUA MACChl BEIICCTB, IIOCTOAHCTBA COCTABA, aTOMHO-MOJIeKYHHpHOfI TCOPHM,



- pa3nMYaTh XUMUYECKUE U PUBHUECKUE SIBICHUS;

-Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

- OIIPENEIATh COCTaB BEUIECTB MO UX (HopMysam;

- OTIpeJEeNsATh BAJICHTHOCTh aTOMa JIEMEHTa B COSTMHEHUSIX;

- OTNPEENATh TUIl XUMUUECKUX PEAKIIUIA;

- Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTCKAHUSI XUMHUECKUX PEAKIIHI;

- BBISIBJISITH NPU3HAKH, CBUIETEIHCTBYIOIINE O MPOTEKAaHUN XUMUUYECKON PEaKIIUU MPU BBIMOJTHEHUH XUMHUYECKOTO OIbITA;
- COCTaBJISITH (DOPMYIIbI OMHAPHBIX COCTMHEHU;

- COCTaBJISITh YPABHEHHS] XUMUUYECKUX PEAKIIUN;

- coOroaTh npaBuiia 6e30nacHoO padOThI MPU MPOBEJACHUH OIBITOB;

--TIOJIb30BaThCs JTA0OPATOPHBIM 000PYIOBAHUEM U MTOCY/IO0M;

-BBIYUCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl

BEIIECTB;

- BBIYUCJISITH MAaCCOBYIO JIOJIO0 XHMHYECKOTO 3JIEMEHTa M0 (JOpMyJie COSTUHECHHS;

- BBIYUCIISITH KOJIMYECTBO, OOBEM MIIH MacCy BEIIECTBA MO KOJIUYECTBY, 00BEMY, MacCe PEareHTOB WM MPOJTYKTOB PEaKIIHH;
- XapaKTepu30BaTh (HU3NUYECKUE U XUMUUYECKHIE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOa U BOJOPO/IA;

- OJIy4aTh, COOUPATh KUCIOPO U BOAOPO/;

- pacmo3HaBaTh OMBITHBIM MTyTEM Ta3000pa3HbIe BEMIECTBA: KUCIOPO/I, BOJOPOT;



- packpsIBaTh CMBICJ 3aKOHAABOTaIpo;

- PacKpbIBaTh CMBICII MOHATUH «TETIOBOM 3P (EKT peakumn», «KMOJISIPHBIA 00bEMY;

- XapaKTepu30BaTh (PU3NUECKUE U XUMHUYECKUE CBOMCTBABO/bL; " paCKpbIBATh CMBICII MOHSATUS «PACTBOPY;
-BBIYUCJISATH MAaCCOBYIO OO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

-IIPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JIEW pACTBOPEHHOI'O BEILIECTBA;

"

- Ha3bIBaTh COCIMHEHMS W3YYCHHBIX KJIACCOB HEOPTaHMYECKHMX BEHIECTB; " XapakTepu3oBaTh (U3UYECKHE M XUMHUECKHUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHUH, COJIEH;
- OMPEeACNATh NPUHAJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COSIMHEHU;

"

- COCTaBJATh (OPMYJIBl HEOPraHMYECKUX COEAMHEHUH H3Y4YEHHBIX KJIacco B; IPOBOJIUTH OMBITHI, MOATBEPKIAAOIINE
XUMUYECKHE CBOMCTBA N3YYEHHBIX KIACCOB HEOPTAHUYECKUX BEILIECTB;

- pacmno3HaBaTh OMNBITHBIM ITYTEM PACTBOPBI KUCIOT U IIEJIOYEN IO U3MEHEHUIO OKPACKH UHIMKATOPA;

- XapaKTepHu30BaTh B3aUMOCBA3b MEKIY KJlacCaMU HEOPTaHUYECKUX COCTUHEHUN;

- packpsiBaTh cMmbich [lepuoauueckoro 3akonall. . Menneneena;

- O0BSCHATH (DPU3UYECKUN CMBICT aTOMHOTO (MOPSIKOBOT0) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB TPYIIbI U MEPHOJa B
nepuoanyeckou cucreme JI.1. Menneneena;

- OOBSCHATH 3aKOHOMCPHOCTH HM3MCHCHHA CTPOCHHA AaTOMOB, CBOMCTB 3JIEMEHTOB B npeaciiax MajbIX IICPHUOJOB M TIJIaBHBIX

MOATrPYIII;



10

- XapaKTepu30BaThb XUMUUYECKHE AJIEMEHTHI (OT BOJOPOJa A0 KajlbIMsl) HA OCHOBE UX IMOJOKEHUS B MEPUOJUYECKON CHUCTEME .
N. MenpeneeBa 1 0COOCHHOCTEN CTPOEHUSI UX aTOMOB;

- COCTaBJIATh CXEMbI CTPOCHHSI aTOMOB TIepBbIX 2() 3JIEMEHTOB Niepuoanyeckoi cucteMsl 1. 1. Menaeneena;

- pacKpbIBaTh CMBICI OHATUN «XUMUYECKAs CBSI3bY, (( DJIEKTPOOTPUIIATEILHOCThY;

- XapakTepu30BaTh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIITUYECKON PEIIETKY;

-OMpEeAENATh BUJ XUMHUUECKOW CBSI3U B HEOPTAHUYECKUX COCUHECHUSX;

- U300pakaTh CXEMbI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BUJIAMU XUMUYECKUX CBSI3CH;

- pacKpbIBaThb CMBICI TOHSTUM «HOH» «KATHOH», «aHUOH», «3IJEKTPOJUTHDY, «HEIICKTPOIUTHI», «JICKTPOJIUTHYECKAS
TUCCOLUALINSY, OKUCIUTEIb), «CTENEHb OKUCICHUS»,«BOCCTAHOBUTEIb), KOKUCIEHUEY, «BOCCTAHOBJICHUEY;

- ONPENENATh CTENEHb OKUCIEHUS aTOMA 3JIEMEHTA B COEJUHEHUH;

- pacKpbIBaTh CMBICI TEOPUHU IEKTPOIUTUUECKON TUCCOLMAIINY;

- COCTABJIATh YPABHEHUS JICKTPOJIUTUYECCKON TUCCOUAIAN KUCIIOT, [IEJI0YEH, COJIEH;

- O0BSCHSATH CYITHOCTH MPOIECCa ANEKTPOITUTHUESCKON TUCCOIUAIIMN U PEaKIIMil HOHHOTO 0OMEHa;

- COCTAaBJISITh MOJIHBIE U COKPAILIEHHBIE HOHHBIE YPABHEHUSI peaKlUii OOMEHa;

- OMPENeNATh BO3MOXKHOCTH MPOTEKAHUS PEaKIMil HOHHOTO 0OMEHa;

- IPOBOJAUTH PEAKLIUH, TOATBEPKIAOINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BEILIECTB;

- ONPEAENATh OKUCIUTENb U BOCCTAHOBUTEIb;

- COCTABJIATDb YPAaBHCHHUA OKHCIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKquI;
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- Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOU peaKIuu;

- KJ1accu(UIMpoBaTh XUMUYECKUE PEAKIIMU IO Pa3IMYHBIM MPU3HAKAM;

- XapaKTEepU30BaATh B3aUMOCBS3b MEXKY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIJIOB;

- IPOBOJIUTH OMBITHI MO TIOJIYYEHUIO, COOMPAHUIO U M3YUYCHHUIO XUMHUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOrO ra3a,
aMMMaKa;

- pacmo3HaBaTh OMBITHBIM MTYTEM Ira3000pa3HbIe BEIIECTBA: YTIIEKUCIIBIM ra3 1 aMMHAK;

-XapaKTepHU30BaTh B3AUMOCBSI3b MEXK/ly COCTABOM, CTPOEHHUEM U CBOMCTBAMU METAJUIOB;

- Ha3bIBaTh OPraHMYECKHE BEIIEeCTBa MO WX (opMmyse: MeTaH, dTaH, THJICH, METAHOJI, dTAHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTa,
aMHHOYKCYCHAsl KMCJIOTa, CTEApUHOBAs KHCJIOTA, OJIEMHOBAs KUCIIOTA, TII0K034;

- OLICHMBATh BJIMSIHUE XMMUUYECKOT'0 3arpsA3HEHUSI OKPY>KAIOIIEeH Cpeabl HA OPraHU3M YEJIOBEKa,;

- TPaMOTHO OOpaIaThCs ¢ BEIIECTBAMH B TTOBCEITHEBHOM JKU3HH,

- OIpEenesiTh BO3MOXHOCTh MPOTEKAHUS PEAKIUM HEKOTOPBIX MPEACTABUTEICH OPraHUYECKUX BEIIECTB C KHUCIOPOIOM,

BOOOpOAOM, MCTAJIJIaMH, OCHOBAHUSAMU, I'aJIOT'CHAMMU.

BblnyCKHuK nojiyuum 603MONCHOCHb HAYyUUMbBCA:
-BbIIBUT'aTh U IIPOBCPATH SKCIICPUMCHTAIIBHO I'HIIOTE3bl O XMMHYCCKHUX CBOMCTBaxX BCIICCTB Ha OCHOBC HUX COCTaBa WM CTPOCHMU,

UX CIIOCOOHOCTHU BCTYNAaTh B XUMUYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTaX pPa3IMUYHbIX XUMUUYECKUX peakiui,'
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- XapaKTepu30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTAaHABJIMBAT b MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY
JTAHHBIMU XapaKTEePUCT UKaMU BEIIECTBa,'

- COCTaBJISITh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YpaBHEHUS 10 cOKpal IEHHBLII] HOHHBIM YPAaBHEHUSIM;

- MIPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISITE OKUCIUTEIBHBIE UM BOCCTAHOBUTEIBLHBIE CBOMCTBA C YUYE€TOM CTEIeHEH
OKHCJICHUS 3JIEMEHTOB, BXOJISIIIIMX B €T0 COCTaB,'

- COCTaBJIATh YPaBHEHHUS PEAKIUN, COOTBETCTBYIOIIMX TOCJIEAOBATEILHOCTH MPEBPAIICHUN HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB,'

- BBIJIBUTAaTh U TPOBEPATh AKCIEPUMEHTAJILHO THUIIOTE3bI O pPE3yJibTaTax BO3JACHCTBHS Pa3IUYHBIX (PAaKTOPOB HA M3MEHEHUE
CKOPOCTH XMMHYECKOU peakiuu,'

- HCTIOJIB30BaTh MPUOOPETEHHBIEC 3HAHUS JJIS SKOJIOTUYECKU IPaMOTHOTO TTOBEACHUS B OKpYXatole cpene,’

- WCIIOJIB30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIETEHIIMU MPU BHITIOJHEHUN MTPOEKTOB U yUeOHO-UCCIIeI0BATEIbCKUX 3a]a4 110
U3YYCHHIO CBOMCTB, CIOCOOOB MOJyUYEHHUS U pACIIO3HABAHUS BEIIECTB,'

- 0OBEKTUBHO OLICHMBATh MH(GOPMAIIMIO O BEIIECTBAX U XUMHUYECKHUX Ipolieccax,’

- KPUTUYECKH OTHOCHUTHCS K MCEBIOHAYYHON WH(OPMAIINH, HETOOPOCOBECTHON peKaMe B CPEACTBAX MAaCCOBOI MH(POPMAIIHH;

- OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM MO0 XUMUHU JJISI IPAKTUYECKON JIESITEIIbHOCTH YEIOBEKa,'

- CO3/1aBaTh MOJEIM M CXEMbI JJis PEIICHUs YYeOHBIX M TO3HABATENBHBIX 3a7a4, MOHUMATh HEOOXOIUMOCTH COOIIOCHUS

MpeANUCaHNuM, PeIJIaraéMbIX B HHCTPYKIUAX MO UCIOJIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.
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Conep:kanmne y4eOHOro nmpeamera
9 kJacc
IToBTOpeHUe U 00001IeHUE CBeIeHUI MO KYpCy 8 Kiacca

bunapubie coenunenusa. Okcuipl cojeoOpasyloliue W HecoseoOpasyomue. ['MapoKkcuabl: OCHOBaHMS, aM(OTEpHbIE
TUIPOKCHUJIBI, KUCIIOPOACOAEpKaIIUue KUCTOThl. Cpe/IHUE, KUCIIbIE, OCHOBHBIE U KOMILIEKCHBIE COJIU.

O6o0menne cBeAeHUNM O XUMHYECKHUX peakiusax. Krnaccudukamuss XUMHUUYECKUX peakiuil Mo pa3jIudyHbIM IPU3HAKAM:
COCTaBy W YMCIy pearupymomux M o0pa3ylouuxcs BelIecTB, TEIIoBoMY 3 (dexTy, 0oOpaTUMOCTH, M3MEHEHHUIO CTeleHen
OKHUCJICHHMSI 3JIEMEHTOB, OOpa3yIOlMX pearupylolude BEIIeCTBa, arperaTHOMy COCTOSHUIO pearupyronux BeUIeCTB,
UCITOJIb30BAHUIO KaTalu3aTopa.

[lonsiTHE O CKOpOCTM XUMHUYECKOW peakuuu. DakTopbl, BIMUSIOIMIME HA CKOPOCTh XMMHYECKHX PEaKIUi: MpUpona
pearupyrommx BeMIECTB, NX KOHLEHTPALMs, TEMIIEpATypa, IIIOaAb CONPUKOCHOBEHHM S, HAIU4YMe KaTanusaropa. Karanms.

JdeMoHCTpamuun

e (O3HaKOMJIEHHUE C KOJUIEKIMSIMU METAJIJIOB U HEMETALIIOB.

e (O3HaKOMJICHHUE C KOJUIEKIUSIMU OKCHJIOB, KUCJIOT U COJIEH.

e 3aBHCUMOCTb CKOPOCTH XMMUYECKOW peaKUy OT IPUPO/Ibl pEarupyrolIuX BEIIECTB.

e 3aBHCUMOCTH CKOPOCTH XMMUYECKON peakUy OT KOHLEHTPALNH PEArupyIoIUX BEIIECTB.

e 3aBHCUMOCTb CKOPOCTHM XMMHYECKON pEaKUUH OT IUIONIAAM CONMPUKOCHOBEHHUS PEArupyrolnX BelIECTB («KHUMISIIUN

CIIO0i1»).

e 3aBHCHUMOCTb CKOPOCTH XMMHYECKOW peakIuy OT TeMIEpaTyphl pearupyroIux BEIIeCTB.
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JlaGopaTopHbIie ONbITHI

* B3anMoiencTBMe aMMuaKka 1 XJIOpOBOJAOPOIa.

* Peakiusa HeWTpanu3aluu.

* HaGmonenue TeroBoro s dexra peakuu HedTpain3auu.

* BzaumoseiictBue cepHoii KuciaoTsl ¢ okcuaom meau(ll).

* Paznosxenue nepokcuaa Bo10opojia ¢ MOMOIIbIO KaTaasbl KapTodes.

* 3aBUCHMOCTh CKOPOCTHM XUMHUYECKON pEaKkUMH OT NPUPOJbl PEArupylOIIMX BEIIECTB HA IPUMEPE B3aUMOJACHCTBUSA
pacTBOPOB THOCYJb(haTa HATPUS U XJIopuia 6apusi, THOCYNb(aTa HATPUS U COJITHON KUCIOTHI.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUN PEAKIUH OT IPUPOJIBI METAJUIOB MIPU UX B3aUMOIEHCTBHUH C COJITHOW KUCIOTOM.

* 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON pEaKIUU OT MPUPOJIBI KHCIOT IPU UX B3AaUMOJAECHCTBUHU C JKEIE30M.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOUN PEAKIINU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOMN pEaAKIUH OT KOHLICHTPAIUU.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOUN pEAKIMU OT IUIOLIAIA COTPUKOCHOBEHUS PEArUPYIOMINX BEUIECTB.

* 3aBUCUMOCTbD CKOpOCTH XUMHYECKOU PCAKIMH OT KaTaJu3aTopa.

XuMHYeCKHEe peaKlMi B PACTBOPAX 3JIEKTPOJIUTOB
[TonsiTue 00 ANEKTPONIUTHUECKON JUCCOUUALIMH. DIAECKTPOIUTHI U HEAJIEKTPOIUThL. MeXaHu3M TUCCOLMALINI IIEKTPOJIUTOB

C pa3JIMYHBIM XapPaKTCPOM CBA3H. CreneHn BHGKT'pOHHTHLICCKOﬁ AucCconuralmnu. CurnpHbIe U caadbie QJICKTPOJINTHI.
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OCHOBHBIE TIOJIOKEHHUS TEOPHUHU DJIEKTPOTUTHYECKONU Auccormanuu. Knaccudukanus MOHOB U WX cBoMcTBa. KUCIOTHI,
OCHOBAHUS U COJIU KaK AJNEKTPOUTh. VX Kitaccudukanus u Juccoluaims.

OO6mue XMMHYECKHWe CBOMCTBA KHUCJIOT: U3MEHEHHE OKPACKU MHIMKATOPOB, B3aMMOJCUCTBUE C METAJJIaMU, OKCUJAMH U
TUAPOKCUAAMU METANIOB M CONsIMU. MoOJeKynsipHble U MOHHBIC (ITOJHBIC W COKpAIIEHHBIC) YPABHEHHS peakiuil. XUMHUUECKUN
CMBICJI COKPAIIEHHBIX YPABHEHUMN. Y CJIIOBUS MPOTEKAHUS PEAKIIUNA MEXY JIEKTPOIUTAMU 10 KOHIIA. Psii aKkTUBHOCTHA METAJIJIOB.

OO0Omue XMMHYECKHE CBOMCTBA IIEI0YEH: B3aMMOJIEMCTBHE C KHCJIOTAaMH, OKCHIAMHM HeMeTauioB, coyisiMu. OOmue
XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: B3aUMOJEHUCTBUE C KUCIOTaMU, Pa3JIOKECHHUE TIPU HarpEBaHUH.

OO6mue XMMHUYECKHE CBOMCTBAa CpPETHUX COJICH: B3aMMOJCHCTBHE C KHUCJIOTaMH, IEJI0YaMHU, COJSIMH W METaJlJIaMHU.
BzaumoaeincTBrUe KMCIBIX COJICH CO IIeJI0OYaMHM.

I'uaponus kak oOMEHHOE B3aMMOJICHCTBUE coJied ¢ BOAOW. ['MApOnW3 coJiM CHIIBHOTO OCHOBAaHUS U CJa0ON KHCIIOTHI.
I'uaponus comu c1aboro oCHOBaHUS U CUJIbLHOM KUCIIOTHI. Bogopoausiit mokaszatens (pH).

CRoiicTBa KHUCIIOT, OCHOBaHHH, OKCHJIOB U COJICH B CBETE€ TEOPHH IJICKTPOITUTHUCCKON JUCCOIMAIIMM U TIPEICTABICHUN 00
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

JdemoHcTpanuun

e lcnpiTaHWE BENIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTD.

® 3aBHCHUMOCTD JICKTPOIPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALIUH.
e JIBmKEHHME OKpAIICHHBIX HOHOB B JIEKTPUYECKOM II0JIE.

e OmnpenenieHre XapakTepa cpelibl B paCTBOPaxX COJIEH.



JlaGopaTopHbIie ONbITHI
* lucconmanus cinaObIX 37€KTPOJUTOB HA TIPUMEPE YKCYCHOU KUCIIOTHI.
* I3MeHeHue OKpacku MHAUKATOPOB B KUCIOTHOM cpeJie.

® PeaKI_II/IH HeﬁTpaHHSaHHH pacTBOpa H_IéJIO‘II/I Pas3IMIHbIMU KUCJIOTAMMU.

® HonyquI/Ie r'mapokcuaa MCI[I/I(H) H €ro BSaHMOHeﬁCTBHe C pA3JIMYHBIMU KUCJIOTAMHA.

* BzaumoeiicTBue CIIbHBIX KUCIOT ¢ okcuaoMm meau(1l).
* B3anMo1eCTBUE KUCJIOT C METAJJIAMMU.

» KauecTtBeHHas peakiiys Ha KapOOHAT-HOH.

* [TostydyeHue CTyHI KPEMHUEBOW KUCIOTHI.

» KauecTBeHHas1 peakius Ha XJOPHUI- WIH CYJIb(aT-HuOHBI.
* I3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOYHON Cpelie.
* B3anMo1eicTBUE MIET0YEH C YIICKHUCIBIM Ira30M.

» KadecTBeHHas1 peakiius Ha KAaTHOH aMMOHHS.

* [Tonyuenue ruapokcuaa meau(ll) u ero paznoxenue.

* BzaumoeiicTBue KapOOHATOB C KUCIIOTAMH.

* [Tonyuenue ruapokcuza xxeneza(lll).

* BzaumoseiicTBue xenesa ¢ pactBopoM cyibdara meau(Il).

IIpakTnyeckue padoThI
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1. Pemenue skciepruMeHTaIbHBIX 3a1a4 110 TeME «DNEKTPOJIUTHIECKAS TUCCOLIAITUS.
HeMmeTa/ibl U MX COeTMHEHUSA

CtpoeHre aTOMOB HEMETAUIOB M MX TIOJOKEHHE B MEPUOJUYECKOM cHucTeme. Psa  3nekTpooTpuuaTeabHOCTH.
Kpucrannuueckue pemérku HEMETauIoB — MPOCTHIX BeliecTB. dusznueckue cBOWCTBa HemeTauioB. OOIIHEe XUMUYECKHE
CBOMCTBAa HEMETAJUIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"anorensl, cTpoeHHWe HX aTOMOB W MOJIeKyJl. DuU3NUECKUEe U XUMHUUYECKHE CBOMCTBA TaJOT€HOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB TajlOTCHOB B 3aBUCHUMOCTH OT WX TIOJIOKEHUSI B TEpUOAUYECKO cucteMe. HaxoxjeHue rajaoreHoB B
IpUPOJIE U KX NoJiydeHue. bruomorndeckoe 3HaUCHUE U IPUMEHEHUE TaJIOTCHOB.

["anoreHoBOAOPOIBI M COOTBETCTBYIOIIME WM KHCIOTHI: IUIABUKOBAs, COJIsiHAsg, OpOMOBOIOPOJHAS, WMOJAOBOIOPOIHAS.
["anorennnpl. KauecTBeHHBIE peaklMK HA rajoreHUA-UOHbI. [I[puMeHeHrne coeIJMHEeHUH TaIOTeHOB.

O6mas xapakrepuctuka aemeHToB VIA-rpymnmel. Cepa B ipupojie 1 e€ noixydeHue. AJTOTPONHbIE MOIU(DUKAIIMU CEPBI U
UX CBOMCTBAa. XMMUYECKHE CBOMCTBA CEPHI U €€ MPUMEHECHUE.

CepoBOJIOpO: CTPOCHHE MOJIEKYJbl, (PU3NYECKHEe M XMMHUYECKHUE CBOMCTBA, MoiydeHue W 3HaueHue. CepoBoaoOpoaHAast
kucnota. Cynbdunbl 1 ux 3HadueHue. JlroMuHOGDOPHI.

Oxcun cepsi(IV), cepauctas kucnoTta, cynbhuThl. KauecTBeHHAs peakiys Ha Cylb(QUT-HOH.

Oxcun cepsi(VI), cepnast kucnota, cynbdatel. Kpucramioruaparsl.
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CepHast KucCnOTa KakK CHUJIBHBIM 31ekTposuT. CBoilcTBa pa30aBIEHHOM CEpHOM KHUCIOTHI KaK THUIUYHOM KHUCJIOTHI:
B3aMMOJIEUCTBHE C METaNIaMHU, OCHOBHBIMM M aM(OTEPHBIMU OKCHJIAMH, OCHOBAaHUAMH M aM(OTEPHBIMU THUAPOKCHIIAMH,
cossimu. KauecTBeHHas peakius Ha Cyab(haT-HoH.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. A30T, CTPOCHHE €ro aromMa U MoJjekynbl. dusznyeckue U XuMUYECKUE
CBOICTBa U MPUMEHEHHE a30Ta. A30T B PUPOJIE U €r0 OUOJIOTUYECKAS POJIb.

AMMUaK, CTpOE€HHE MOJIEKYJIbl M (U3MYECKHE CBOMCTBA. AMMMAyHas BOJA, HAIIATBIPHBIA CIHUPT, THAPAT aMMHUAKA.
JIOHOPHO-aKIENTOPHBIM MEXaHU3M 00pa30BaHMs CBA3M B KaTHOHE aMMOHMs. BoccraHoBuTenbHble cBoicTBa ammuaka. Conu
aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHMSL.

Oxcupl a3ora: HecoJaeoOpa3yIolue U KUCIOTHBIE. A30THUCTasi KUCIOTa U HUTPUTHI. A30THas KHUCIOTa, €€ MOJTy4YeHHE U
cBoiicTBa. HuTparsr.

®docdop, crpoenne aroma u amiorponus. Dochunpl. Dochun. Oxcun dochopa(V) u dochopnas (oprodochopHas)
kuciora. docdarel.

OO6mast xapakTepucTuka 3JeMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOCHUS aTOMOB, MPOCTHIX BEIIECTB M COCIUHEHUU B
3aBHCUMOCTH OT TOJIOKEHHS 3JIEMEHTOB B MEPHOAMUYECKOI cucteme. YTriaepoa. AJIOTpPOIHbIe MOAU(UKALMU: alMa3, TpagurT.
AmopdHBII yraeposa: caxka, aKTUBUPOBAHHBIM yroib. AjncopOuus. XuMUYeCcKHe CBOMCTBa yriiepoaa. Kokcoxmmudeckoe

MIPOM3BOJICTBO U €ro mpoaykmus. KapOubr.
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Oxcupn yraepona(Il): crpoenue wmoinekynbl, mnoidydeHne u cBoiictBa. Oxcuna yraepona(IV): crpoeHue MOJEKYIIHI,
MOJIYYCHHE ¥ CBOMCTBA. YTOJbHAs KuclioTa. COJM yroJIbHOW KUCIIOTHI: KApOOHATHI U TUAPOKAPOOHATHI. TeXHUUYECKast M TTUIICBas
coja.

Oprannyeckast XuMUs. Y TJICBOJIOPO/IBI.

MetaH, 3TaH W TPOMAH KakK IMpPEAC/IbHbIC (HACHIIICHHBIC) YIICBOJOPOJbI. OTWICH M aleTWICH KakK HempeeIbHbIC
(HeHACHIIEHHBIC) yriaeBoAOpoabl. CTpyKkTypHBIC (OPMYJIBI BEIIECTB. [ OpeHHME YTIEBOAOPONOB. Peakimu IeruapupOBaHUS
IPEEIBHBIX YTIEBOJOPOJIOB.

CrpThl. DTUIOBBIN CIMPT, €0 MOJIYYCHHE, TPUMEHEHUE U (PU3HOJIOTHYECKOe AcicTBUE. TpEXaTOMHBIM CIUPT TIUICPHH.
YKCycHast KUCIIOTa KaK MPEeACTaBUTEIh KapOOHOBBIX KHCIIOT.

Kpemumii: ctpoeHne atoma u HaxoxjaecHwe B mpupoze. Cumumunbl u cwiaH. CBoiictBa kpeMHus. Oxcua kpemHusi(I1V).
KpemuueBas kucinora u e€ coiu.

[TpousBoACTBO cTekia U 1ieMeHTa. [IpoyKIus CHIIMKaTHON TPOMBIIIUIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, Gapdop,
dasiac. OnTUyecKoe BOJIOKHO.

Hemerannsr B mpupoe. @pakiioHHas MEePEeroHKa )KUIAKOTO BO3AyXa Kak CIOCO0 MOMydYeHHs KHCIOPOJa, a30Ta U aproHa.
[Tonyuyenue Gpocdopa, KpeMHUS, XJI0pa, NOA. DIEKTPOJINU3 PACTBOPOB.

[Tomy4yeHue cepHON KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTHUYECKAsI CXeMa, METOJ] KHUIISIIETO CJIO0s, TPUHIIUITBI TEIII000MEHa,
MPOTUBOTOKA U IUpKyIsun. Oneym. [Ipon3BocTBO aMMuaka: ChIphE, XMMHU3M, TEXHOJIOTHIECKAs CXeMa.

JdemoHncTpanumn



Komnekus HeMeTanaoB.

Monenu KpuCTAUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ IPUHIIUIIBI €r0 PA0OTHI.

['opeHne HemMeTaIOB — MPOCTHIX BEIIECTB: Cephl, Pocdopa, TpeBeCHOro yrisl.
OO6pa3iipl TaTOreHOB — MPOCTHIX BEIIECTB.

BzaumoeiicTBre raJoreHoB ¢ MeTaJlJIaMU.

BriTecHenue xyopa 6poMoOM WK MOJa U3 PACTBOPOB UX COJICH.

Konneknus mpupoHbIX COEAMHEHUM XJIOpa.

B3aumonerictBre cepbl ¢ METaIaMH.

['opeHune cepbl B KUCTOPOAE.

Komnexuus cynbpuaabIx pyi.

KauecTBenHas peakiys Ha Cyabpua-uoH.

OO6ecBeunBaHNE OKPAIIICHHBIX TKAHEH CEPHUCTHIM T'a30M.

B3anmopenicTBre KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.

OO0yrnuBanue OpraHUYECKUX BEUIECTB KOHIEHTPUPOBAHHOW CEPHOM KHCIOTOM.

Huarpamma «CocTaB BO31yXay.
Buneodbparmentst u cnaiinbl «[Ituasn 6a3zapsiy.

[Tonydyenue, coOupaHue U pacrno3HaBaHUE aMMHUaKa.
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Paznoxxenne 6uxpomata aMMOHHS.
B3aumoperictBre KOHUEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO.

I'openue ué€pHoro nopoxa.

Pa3noxeHne HUTpaTa Kajaus U TOPEHUE B HEM JIPEBECHOTO YroJbKa.

OO6pasibl pUPOIHBIX coenuHeHul docdopa.

['openue docdopa Ha BO3TyXe U B KHUCIOPO/IE.
[Tonyuenue Genoro pocdopa 1 UCTIBITAHUE €TI0 CBOWCTB.
Komnexkuus «O06pasiibl IpUPOIHBIX COSTUHEHUH YTaepoaay.

IToptpetr H. JI. 3enunckoro. Ilornomenne pacTBOpEHHBIX BEIIECTB WM T'a30B aKTUBUPOBAHHBIM YIJIEM.
Y CTpOoMCTBO MPOTUBOra3a.

Mogenu MoJIeKyJl METaHa, 3TaHa, STHIICHA U alleTUJICHA.

B3anmMopelictBue sTuieHa ¢ OpOMHOM BOJION W PaCTBOPOM IepMaHTaHaTa KaJlvs.
OO01mre XMMUYEeCKre CBOMCTBA KUCIIOT Ha IIPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHast peakiis Ha MHOTOATOMHBIE CITUPTHI.

Komnexuus «O0pa3iubl IpUPOIHBIX COETUHEHUN KPEMHUS».

Komnnekuus crekia, KepaMuKH, [IEMEHTA U U3AEJHUI U3 HUX.
Komnnekuus npoyKiuu CUIMKaTHOW NPOMBIIIIIEHHOCTH.

Buneodparments! u ciaiinbl «I[pon3BoaCTBO CTEKIIA M IIEMEHTAY.
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e Komneknus «IIpupoHble COETUHEHNS] HEMETAIIIIOBY.
e Buneodparmentsl u cnaiiipl «@pakirOHHAs EPETOHKA KUIKOTO BO3TyXa».
e Buneodparmentsl u cnaiinel «Ilonyuenue Bogopoia, KUCIOPOAa U TajJOreHOB AIEKTPOIUTHUECKUM CIIOCOOOM).
e Mogenu annapaToB U1 IPOU3BOACTBA CEPHOU KUCIIOTHI.
e Mojenb KUITAIIETO CIIOS.
e Mopenp KOJIOHHBI CHHTE3a aMMHAKa.
e BupaeodparmenTsl u cnaiiabl «[[pou3BoICTBO CEPHOM KUCTOTHIY.
e Buneodparmentsl u cnaitnbl «IIpon3BoacTBO aMMuaKkay.
e Komneknus «CoIpb€ 1151 MOIYYEHUS CEPHOU KUCIOTBI».
JlaGopaTopHbIie ONBITHI
* Pacrnio3zHaBaHue TaJIOT€HUI-UOHOB.
» KayecTBeHHbIC peakiinu Ha CyJb(aT-UOHBI.
» KauecTBeHHas peakuysi Ha KAaTUOH AMMOHHSL.
* XMAYECKUE CBOMCTBA a30THOM KUCIIOTBI, KaK JICKTPOJIUTA.
» KauecTtBeHHBIC peakiiuu Ha GpochaT-HoH.
* [Tosryduenue u cBOMCTBA YrOJAbHOW KUCIIOTHI.
» KayecTBeHHas peaxiusi Ha KapOOHAT-HOH.

* [Iponyckanue yriekucioro ra3a yepe3 pacTBOp CUIMKaTa HaTpHsl.



23

IIpakTyeckue padoThI
2. N3y4yeHue CBOMCTB COJSTHOW KUCIOTBHI.
3. M3ydyeHue CBOMCTB CEPHOW KUCIOTBHI.
4. IlomyyeHne aMMHaKka U U3y4€HHUE Er0 CBOMCTB.

5. Ilonyuyenue yriaekuciuoro raza. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.

MeTasiibl 1 X COeTHHEHUS

[lonoxxeHne METAIJIOB B MEPUOAUYECKONW cUCTeMe XuMmudeckux siemeHToB [[. 1. MeHaeneeBa, CTpO€HHE aTOMOB H
KPUCTAJUIOB METAJUIOB. MeTaiuinueckasl CBsi3b U METaJUIMYecKas KpucTajuinueckasl peméeérka. Ou3ndyeckue CBOMCTBA METAIIIOB:
AJEKTPO- U TEIUIONPOBOIHOCTbD, OTPAXKAIOIIASI CIOCOOHOCTD, TNTACTUYHOCTh. YEpHBIE U IIBETHBIE METAJLIIBI.

Meraniabpl KaKk BOCCTAHOBUTENH. JJNEKTPOXUMHUYECKHI Psij HaNpspKeHU. B3aumopaeicTBHEe METauioB C HEMETaJUIaMu,
OKCHJIaMH, KUCJIOTAMU, COJISIMU. AJTIOMHUHOTEPMHUS.

OO6mas xapakTepuctuka 37aeMeHTOB [A-rpymnmbl. OKCUABI U TUAPOKCHUIBI IIETOYHBIX METAIOB, UX MOJyYeHHE, CBOMCTBA,
IIpUMEHEHNE. BaxkHENIINE COJIM 1IEIOYHBIX METAJUIOB, X 3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Oo6miast xapakrepuctrka 371eMeHTOB I[A-rpynmbl. OKCHIBI M TUAPOKCHUIBI IIETOYHO3EMENIbHBIX METaJUIOB, WX IMOJy4YeHUE,
CBOWCTBA M NpPUMEHEHHE. BakHeWIne COJIM IIEIIOYHO3EMEIBHBIX METAIIOB, MX 3HAYECHHE B IMPUPOJEC U KU3HU YEJIOBEKa.

KapOoHnats! u ruipokapOOHAThI KalbIIHsl.
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BpemenHnas u mnocrosiHHas >KECTKOCTh BOAbl. CrocoObl ycTpaHeHHsI BpeMEHHOM »kE€cTkocTh. CrHocoObl YCTpaHEHHS
MOCTOSIHHOM KECTKOCTH.

CoenvHeHMs alfOMUHUS B PUPOJIC. XUMHUUECKUE CBOMCTBA alfoMUHUs. OCOOEHHOCTH OKCHUA U TUJPOKCU/IA ATFOMUHUS KaK
aMmdoTepHbIX coenuHeHUHN. BaxkHeilme cou amoMuHus (XJI0pU/I, Cylibdar).

OcobenHocTu cTpoeHUs aroMma xkesesa. JKene3o B mpupoje. Baxueitmue pyasl sxenesa. [lonyuenue uyryna u ctanu. OKCHUJbI
u runpokeubl xene3a(ll) u (III). Comu xkenesa(ll) u (II1). O6HapykeHHE KaTHOHOB Kejie3a B paCTBOPE. 3HAUCHUE COSTUHEHUM
KeJesa.

Koppo3sus razoBas (xumuueckas) U JICKTPOXHUMHUYECKasl. 3aliTa METAJJIOB OT KOoppo3uu. Metasisl B nipupoje. [lonstue o
Metaurypruu. U€pHas u 1uBeTHas meramuiyprus. llupomeramnmyprus, ruapoMeTaulyprusi, 3JIEKTpOMeTaLTyprus. [oMeHHbIN
nporiecc. [lepepaboTka uyryHa B ctaib. DJIEKTPOJIU3 PACILIIaBOB.

JdeMoHCTpamumn
e B3auMojieicTBUE HATPUS, JTUTHUS U KAIBIHS C BOJOM.
e ['OpeHHe HaTpus, MarHus U Keje3a B KUCIOPO/Ie.

e Bcnblllika TEPMUTHONW CMECH.

BBaHMOHeﬁCTBHC CMCCH ITIOPOIIKOB CCPBI M JKCJIC3a, IMHKA 1 CCPLI.

BzaumopeiicTBrue aaIioMHHHUS C KUCJIOTaAMH, III€JI0YaMU U BOJOM.

B3aumonencTBre xene3a 1 Meau ¢ XJI0pOM.



B3aumopeinictBue Meau C  KOHLUEHTPUPOBAHHOW CEPHOM KHCIOTOM M A30THOWU
KOHLEHTPUPOBAHHOMN ).

Okpacka miIaMeHu COCIMHEHUAMU ETOYHBIX METAJIIOB.

Okpacka njIaMeHu COCIMHEHUAMU ETOYHO3EMENbHBIX METAJJIOB.

I'anmrenune n3BecTH BOJOM.

[Tomyuenue ECTKOM BOABI B3aUMOAECUCTBUEM YTIJIEKUCIIOTO ra3a ¢ U3BECTKOBOW BOJOM.
YcrpaneHue BpeMEeHHON KECTKOCTH KUTITYCHUEM U T0OABJICHUEM COJIbI.

YcrpaneHnue moCcTOSSHHON KECTKOCTH 100ABJICHUEM COJIBI.

HNoHuThI 1 IpUHIUTT UX JAeHCTBUS (BUICO(parMeHT).

Konneknust mpupoIHBIX COEAUHEHUN ATFOMUHHS.

BuneodparmenTs! u cnaibl «OKCHJT aTFOMUHUS B €T0 MOAU(DUKAITAN.

[Tomyuenune ampoTEepHOro THAPOKCHUAA ATFOMUHHS U UCCIIEIOBAHNE €T0 CBOMCTB.

Komnexkmna « XuMuueckrue UCTOUHUKH TOKAY.
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KUCJIOTON (pa30aBieHHON W

PGBy.]'IBTaTBI IJIATCIIBHOI'O JKCIICPUMCHTA II0 HM3YYCHHIO KOPPO3HMH CTaJIbHBIX I/IBIIGJII/Iﬁ B 3aBHCHUMOCTH OT YCJ'IOBI/Iﬁ

IIPOLIECCOB.
Boccranosnenue meau u3z okcuaa meau(Il) Bogopogom.
Buneodbparmentst u cnaiinbsl «[[por3BOACTBO UyTryHa U CTAH.

Buneodbparments! u cnaiinel «3aenvs u3 9yryHa u CTaimy.
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e Buneodparmentsl u cnaiinbl «IIpou3BoACTBO ATIOMUHUS.
JlaGopaTopHbIie ONBITHI

* BzaumoseiicTBue xenesa ¢ pactBopoM cyibdara meau(ll).
* [TonyueHue u3BeCTKOBOM BOJIbI U OIBITHI C HEW.

* [Tonyuenue ruapokcuaon xxene3a(ll) u (III).

» KayecTBeHHbIe peakiiii Ha KaTHOHBI jKele3a.
IIpakTnyeckue padboThI

6. KécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUSI.

7. Pemenue SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Metanably.

XUMHA U OKPYXKAIIAA Cpeaa

Ctpoenue 3eMiuu: sSiapo, MaHTHUs, 3eMHasi Kopa, auTtocdepa, ruapocdepa, armochepa. Xumudeckuid coctaB 3emin. ['opHbie
nopoasl. Munepainsl. Pyasl. Ocagounbie ropHbie TOpoibl. 11osie3HbIE HCKOMTaEMBIE.

HcTOYHUKN XUMHUYECKOTO 3arps3HEHUs OKpyxkaromehd cpenabl. ['mobambHble HSKOJIOTHYECKHE MPOOJIEMBl YeJIOBEUeCTBa:
HapylleHue OUOT€OXMMHUUYECKUX KPYrOBOPOTOB XMMHUYECKHX 3JIEMEHTOB, MOTEIUICHUE KIHUMaTa, KHUCIOTHbIE AOXKIA U JIp.
O30HOBBIE ABIPBl. MEXAYHAPOAHOE COTPYAHUYECTBO B 00JIACTU OXPaHbl OKPYKAIOLIEH CpeAbl OT XMMHUUYECKOTO 3arps3HEHUS.
«3enéHas XumMus».

JdemoncTpanuun
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e Buneodparmentsl u cnaiinpl «CtpoeHue 3eMit U €€ XUMUYECKUI COCTaBy.

e Koteknus MUHEPAJIOB U TOPHBIX TOPO/I.

e Komreknus «Pyael meTamiosy.

e Buneodparmentsl u cnaitnsl «I'nobanbHbie 3KOJOTUYECKUE MTPOOIEMBI YETOBEUECTBAY.

e BuneodparMeHTsl U claibl 0 CTENEHU SKOJIOTUYECKON YMCTOTHI TOBApa.
JlaGopaTopHbIie ONBITHI

* lI3yuenue rpanura.

® I/ISy‘{eHI/IC MAapKUPOBOK PA3JIMYHBIX BUAOB ITPOMBIIIJICHHBIX U ITPOAOBOJILCTBCHHBIX TOBAPOB.

O06o01IeHHEe 3HAHUI 0 XMMHUHU KYPCa OCHOBHOM IIKOJIbI.
HoaroroBka kK OCHOBHOMY IrocyAapCTBEHHOMY JK3aMEHY
CrpoeHue aroMa B COOTBETCTBUU C IMOJIOKEHHUEM XMMHUYECKOrO 3JIEMEHTa B Mepuoanyeckoil cucteme. CTpOEeHUE BEIIECTBA:
XUMHYECKasi CBA3b U KPUCTANIMYECKasi pemeéTka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX JJIEMEHTAMH MPOCTHIX BEHIECTB
(MeTamioB, HEMETAJJIOB, OJAaropoAHBIX Ta30B) OT TMOJOXKEHUS DJIIEMEHTOB B MEPUOJUYECKOW cucteme. Tumnonorus
HEOPraHUYECKUX BELIECTB, PA3JI€JICHUE UX Ha Kiacchl U rpynnsl. [IpeacraBureny.
IIpr3Haky U yclnoOBHS NMPOTEKAHUS XMUMUUYECKHUX peakuuil. THUIIONOrvs XUMHUYECKMX PEAKUHMM IO Pa3jIMYHbIM MPU3HAKAM.

PeaKI_[I/II/I HOHHOTO 00MeHa. OKHCIUTEILHO-BOCCTAHOBHUTEIIHLHBIC PCaKIUU.
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XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB. XapaKTEpPHbIE XMMHUYECKHME CBOMCTBA COJIEOOPA3YIOIIMX OKCUIOB, TUAPOKCHIOB

(OCHOBAaHMIA,KHCIOPOIOCOAEPIKAIINX KUCJIOT " amM(pOTEePHBIX TUAPOKCUIOB), COJIEH.
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aneKTpoauTrdeckon aucconuaruu (TI/1)

9 KIIACC
Homep Hara IIpumeyanus
YPOK Tema ypoka Inan daxT
a n/n
IToBTOpeHUE U 00001IeHNE CBeIeHUIT MO KYpCy 8 kiacca. Xumunueckue peakuu (5 4)
1 Knaccuduxaiys HeopraHU4ecKuX BEIIECTB U UX
HOMEHKJIaTypa
2—3 | Knaccudukanus XuMAYECKUX PEAKIIUN M0
Pa3IMYHBIM OCHOBaHUSIM
4—35 | [loHaTHE O CKOPOCTH XUMHUYECKON peaKIiui.
Karamm3
XuMuuyeckne peakuuu B pacrpopax (10 u)
6 DNIEKTPONIUTHYECKAS TUCCOIAALINS
7 OCHOBHBIE TTOJIOKEHUS TEOPUH \
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8—9 | XuMnueckue CBOMCTBA KACIOT KAK AJIEKTPOIUTOB

10 | XuMuyeckue CBOMCTBA OCHOBAHUH Kak
AIEKTPOJIUTOB

11 | XuMuyeckue CBOMCTBA COJIEN KaK 3JIEKTPOJIUTOB

12 [TonsTHE 0 TUAPOIU3E COJIEN

13 | Ilpakmuueckas paboma 1. Pemenue
AKCTIEPUMEHTATBHBIX 3a/1a4 1o TeMe
«INEKTPONUTHICCKAS TUCCOITHAITUS

14 | O60011IEHNE U cUCTEMATH3AIIUA 3HAHUU 110 TEME
«XUMHYECKUE PEaKLMU B PaCTBOpPax
AIEKTPOJIUTOBY

15 | Koumpoavnas paboma 1 1o teme «XUMHYECKHE
peaKIuu B pacTBOPaXx 3JIEKTPOIUTOBY

HemeTanabl 1 X coeTuHeHus (25 1)
16 | Obmas xapakTepUCTHKA HEMETAIIOB
17 | OOwas xapakrepucTrka 31eMeHToB VIIA-rpynibl

— IraJIOr¢cHoB
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18 | CoennHeHuUs TAJIOTEHOB

19 | Ilpakmuueckas paboma 2. I3ydeHre CBOMCTB
COJISTHOM KUCJIOTBI

20 | OOmias xapakTepucTUKa 3JIeMEHTOB VIA-rpynisl
—xaybkoreHoB. Cepa

21 | CepoBosiopos U CYIIb(hUIBI

22 | KucinopoaHbie COSTUHEHUS CEPBI

23 | Ilpakmuueckas paboma 3. I3ydeHue CBOMCTB
CEpPHOU KHCIIOTHI

24 | O0mas xapakTepruCTHKa XUMUUYECKUX 3JIEMEHTOB
VA-rpynmsl. A30T

25 | Ammuak. Conu aMMOHUS

26 | Ilpakmuueckas paboma 4. Ilonydenne aMmmuaka u
HW3YYEHHUE €T0 CBOMCTB

27— | KuciopoaHble COEJUHEHHS a30Ta
28
29 | ®ocdhop u ero coeTUHCHUS
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30 | OOmas xapakTepucTuka 3eMeHToB [V A- rpynmsi.
Yraepon

31 | Kuciopoanble COEIUHEHUA YIIEpoaa

32 | llpaxmuueckas paboma 5. [Tonyuenue
YIIEKUCIIOTO Ta3a U U3yYEHUE €T0 CBOMCTB

33 YrieBoaopob

34 Kucnopoaconepxa-
II1Me OpPraHUYECKUE COCTUHCHUSI

35 Kpemunii u ero coeguHeHus

36 | CunukatHas MPOMBIIIIIEHHOCTh

37 | IlonyuyeHne HEMETAIIOB

38 [TonydyeHne BaxHEUIINX XUMUYECKUX COCTMHEHUM
HEMETAJIJIOB

39 | O6o0menue mo reme «Hemeranisl u ux
COCTUHCHHUS

40 | Koumponvuasa paboma 2 o teme «HemeTamisl u

HnX COCOIUHCHUA»
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Metaniabl 4 ux coefuHeHus (16 1)

41 | O6wmas xapakTepuCTHKa METAJIOB
42 | XUMHUYECKHE CBOMCTBA METAJIIOB
413—44 | O61mas xapakTeprCTHKA AIEeMEHTOB [A-rpymnbl
45— | O0mas xapakrepuctuka IIA-rpynmns
46
47 | KécTkocTh BO/BI U CIIOCOOBI €€ YCTpaHEHUS
48 | Ilpakmuueckas paboma 6. JKECTKOCTb BOABI U
CrocoOBI €€ yCTpaHeHus
49 | AIIOMMHHUH U €T0 COeIUHEHUS
50— | XKenezo u ero coenMHEHUs
51
52 | Ilpakmuueckas paboma 7.
Pemenue sxcriepuMeHTaNbHBIX 33124 10 TEME
«Metamiei»
53 | Koppo3us MeTanioB U ciocoObl 3alIUThI OT HEE
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54— | Merannsl B npupoze. [lonstue o meramnyprun
55
56 | O0o6mieHue 3HaHUM 10 TeMe «MeTauibhy
57 | Koumpoavhas paboma 3 1o TeMe «MeTtaibh»
XuMus ¥ OKpy:Kawomas cpeaa (2 4)
58 | XuMHYECKH COCTaB IJIAHETHI 3eMIIs
59 | OxpaHa okpy>Karoleu cpeabl OT XUMUYECKOTO
3arps3HEHUs
O0001IeHHe 3HAHMI 10 XUMUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka Kk 0CHOBHOMY roCyAapCcTBeHHOMY 3k3ameny (OI'D) (7 v)
60 | BemecTBa
61 | Xumuyeckue peakuuu
62— | OCHOBBI HEOPraHUYECKON XUMUU

63
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64 | [ToBropenue u 06006menue no teme. [lonroroska
KOHTPOJIbHOH padoTe
65 | Konmponvnas paboma 4 (UTOroBas MO Kypcy
OCHOBHOM IIIKOJIBI)
66 | AHanu3 KOHTpOJIbHOM paboThl. [lonBeneHne
UTOTrOB rojia
67— | Pe3epBHOe BpeMsl

68
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