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IHosicuuTennLHAA 3aIHCKA

PaGouass nmporpamma 1o xummm Ha 2022/23 yyeOHblii  ron s oOywarommxcs  8-9

KJIaCCOB pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUAMU:
®enepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-D3 «O06 oOpazoBanuu B Poccuiickoit depepaunny;
npukaza Munnpocsemenus oT 28.08.2020 Ne 442 «O6 yrBepxacHuu llopsaka opraHuzanuu u
OCYILIECTBIICHHSI 00pa30BaTENbHOM JEATENBHOCTH TI0 OCHOBHBIM 00I€00pa30BaTeIbHBIM
nporpaMMaM — 00pa3oBaTelIbHBIM IpOrpaMMaM HayajJbHOTO OOILEro, OCHOBHOTO OOIIEro u
cpenHero ooimero o0pa3oBaHus» (pacmpoOCTpaHSIETCS Ha MPaBOOTHOIICHUs a0 1 ceHTsops 2021
rona);
npukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsaka opranuzanuu u
OCYIIECTBIICHUSI 00pa30BAaTEIbHOM JEATENBHOCTH [0 OCHOBHBIM  00I1€00pa3oBaTeIbHBIM
nporpaMMaM — 0Opa30oBaTeNIbHBIM IPOTrpaMMaM HayallbHOTO OOIIEero, OCHOBHOTO OOLIET0
cpenHero odmiero oOpa3oBaHMs» (pacmpocTpaHseTcs Ha IMpaBooTHomieHUs ¢ 1 ceHtsOps 2021
roaa);

o mpukaza MunoOpHayku oT 17.12.2010 Ne 1897 «O6 yrBepxkaenun ®I'OC ocHOBHOrO 0OOIIETO
00pa3zoBaHus»;
CII 2.4.3648-20 «CanutapHO-3IUAEMHOIOTHYECKHE TPeOOBaHUS K OpraHU3aIUsM BOCIIUTAHUS U
0o0y4eHHs, OT/AbIXa M O3/I0pPOBJICHMS JAECTeH U MOJOJEKN», YTBEPIKIECHHBIX IOCTAHOBICHUEM
[JIaBHOTO caHUuTapHoro Bpaya ot 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI U TPpeOOBaHUS K 00eCTIeYeHHI0 0€30IacHOCTH
u (vm) 0€3BpETHOCTH TUTS YelioBeKa (hakTOopOB CpeIbl oOHUTaHHS,
YTBEPAKACHHBIX IOCTAHOBJICHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;
KOHIENIIMK TPEenojiaBaHus y4eOHOro mpeameTa «XUMHUS», YTBEPKIECHHOU pacropsKeHHEM
[TpaButenscTBa oT 24.12.2013 Ne 2506-p;
MeTtoauueckre pekoMeHAaluu 001eo0pa3oBaTeNbHbIX OpPraHU3aIUsaX, PACIOJIOKEHHBIX B
CEJIbCKOW MECTHOCTM M MaJjblX TIOpOJax, LEHTPOB 0Opa3oBaHUsl €CTECTBEHHO-HAYYHOH W

TEXHOJIOTUYECKOM HampaBieHHocTed («Touka pocta») (YTBEpXKAEHbI pPAaCHOPSHKEHUEM
MunuctepcrBa npocserienust Poccuiickoit denepamun 12 suBaps 2021 r . Ne P-6) . — URL:
http://www .consultant .ru/document/cons_doc_LAW 374694/

yueOHOTo I1aHa OCHOBHOTO o01u1ero oOpa3oBaHuUs, YTBEPKIEHHOTO

npuka3zom ot 31.08.2021 Ne 65;

paboueii mporpammel Bociutanust MBOY Anekcanaposckas COILI;

YMK no xumuu ["abpuensna O.C., Octpoymos W.I'., Cnaakos C.A. 8-9 kinaccel

Coznanue nentpa «Touka pocTay mpeanosaraeT pazButue o0pa3oBaTeIbHOW MH(PACTPYKTYpHI
0011eo0pa30BaTeIbHOM OpraHu3alii, B TOM YHCIIE OCHalleHHe OOOpYJOBAaHUEM, CpPEICTBAMU
o0OyueHUsl U BOCIUTAHUS JJIsl PACIIUPEHUS CO/IEPKaHUs yueOHOro rpeaMeTra «XUMHUsD.

Ha 0Oaze mentpa «Touka pocTta» obecreuMBaeTcsi peaiu3anusi 00pazoBaTeIbHBIX IMPOrpamMmm
€CTECTBEHHO-HAYYHON M TEXHOJOTUYECKOM HaIlpaBJIEHHOCTEW, pa3pabOTaHHBIX 3aKOHO/ATENbCTBA B
cepe obpa3zoBaHMS U C Yy4€TOM pekoMeHJanui denepanbHOTO omepaTopa y4yeOHOro MpeaMeTa
«XuMHUA» .

OOpasoBarenbHasi MporpaMma IMO3BOJISIET WHTETPUPOBATH pealu3yeMble MOJIXOMAbI, CTPYKTYpY H
coJiep’KaHue MpY OpraHU3aui 00yUeHHs] XUMUU.

Hcnonb3oBanue obOopynoBanusi «Touka pocray Npu peanu3allid JaHHOM 00pazoBaTeIbHOM
MIPOrpaMMbI MTO3BOJISIET CO3JaTh YCIOBHUS:

* JUIS PACIIMPEHUs COJCPKAHUS MIKOJIBHOTO XUMHUECKOT0 00pa30BaHus;

* JUIs1 TIOBBIIIEHHUS TO3HABATENIbHON aKTUBHOCTH 00JIacTH;

* JUI Pa3BUTHUA JIUYHOCTH peOEHKA B Ipoliecce 00ydeHUs: XMMUH, €r0 CIIOCOOHOCTEH,

(hopMUPOBaHUSI U YIOBIETBOPEHMSI COL[UAIIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 17151 pabOoThI ¢ O1apEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIMH UX PA3BUTHUS B PA3IMUHBIX 0071aCTAX

o0pa3oBaTenbHON, TBOPUECKON JCATEITHHOCTH.
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Jiis peanu3anuu mporpaMMbl UCTIONB3YIOTCS mocodust YMK:

O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenune, 2019

Conepxxkanue yueOHOro nmpeamera

(mpakTHYecKas 4acTh y4eOHOT0 coAepKaHNs NMpPeAMeTa YCHIIeHa MATepUaAJIbHO-TeXHUYeCKOoH 0a30i
neHTpa «Touyka pocTtay, HCIOJIL3YeMOT0 A5 peaju3aluu o0pa3oBaTejbHbIX IPOrPpaMM B paMKax
npenoaaBaHust XHMHUH)

Xumus 8 kiacc(68 yacoB, 2 yaca B He/1eJI10)
Paznen 1. HavyajibHble MOHATHSA U 3aKOHBI XHMHU. (20 yacoB)

Tena u BemectBa. CBoiicTBa BellecTB. JTalOHHBIC (PU3MYECKUE CBOMCTBA BemecTB. MaTepuana
U MartepuanoBesieHue. Pollb XUMHUHM B KU3HU COBpPEMEHHOTo oOuiectBa. OTHOIIEHHE O0IIecTBa K
XUMHUU.: XeMoprins u xemohoousi.

Metonst  u3yuenuss xumuu. HaOmiomenue. DOxcnepumeHT. MonenupoBanue. Mopaenu
MaTepHaIbHbIE U 3HAKOBBIC UM CUMBOJIbHBIE.

I"azb1. XKuakoctu. TBepaple BemecTBa. B3auMHublie epexoasl MEKIy arperaTHbIMUA COCTOSIHUSIMU
BEILIECTBA: BO3TOHKA (CyOnumaIus) u AecyOonumanus, KOHISHCAlMs U UCTIapeHue, KPUCTAIUIU3aIUs U
IIJIaBJICHUE.

®dusnueckue siBieHus. YucToie BemecTBa U cMecu. ['omoreHHbie U reTeporeHHbsie cmecu. Cmecu
razoo0pasHble, xuakue, TBepabie. CrocoObl pa3feNieHuss CMeceil: MeperoHKa WM TUCTHIUISAINS,
oTcTanBaHue, PrIIbTPOBaHUE, KPUCTAUIN3AIINS, BRITApUBaHUE. XpoMarorpadus. [IpuMenenue 3tux
croco00B B 1a00paTOPHOM MpaKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHYECKHUE AIEMEHThl. ATOM M MoJIeKYJbl. [IpocThie M COXKHBIE BellecTBa. AJIJIOTPONUS Ha
npuMepe Kuciaopoaa. OCHOBHbIE NOJIOKEHUS aTOMHO-MOJEKYJsipHOro ydeHus. Monbsl. BemiectBa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

3HaKk¥ (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB. MHpopMaIusa, KOTOPYI0 HECYT 3HAKH XUMUYECKUX
3JIEMEHTOB. DTUMOJIOTHSI HA3BaHUI HEKOTOPBIX XUMHUYEeCKuX 3eMeHToB. [ICXD JI.M. Menneneena:
KOPOTKOMEPUOAHBIA W IIMHHONEPUOAHBIN BapuaHThl. [lepuonsl u rpynnel. ['naBHas um moOGouyHas
noArpymnmbl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumuyeckue (opmynsl. UHaekesl u kodddummentsl. OTHOCHUTENbHAS MOJEKYISIpHAs Macca.
MaccoBas 10751 XUMHUYECKOTO dJIeMeHTa B coeinHeHnH. HpopMmalius, KOTOpyro HECYT XUMHUECKUE
(bopMyIIbI.

Banentnocts. CTpykTypHBIE (HOpMYIbl. XUMUYECKHUE DJIEMEHTHI C MOCTOSHHON U MEPEeMEHHON
BaJICHTHOCTHIO. BBIBOJ (Qopmysnsl coeauHeHHs MO BaleHTHOCTH. OmpeneneHne BaJIeHTHOCTH
XUMHUYECKOTO dJIeMeHTa 1o opmyrie BeriecTBa. CocTaBiieHne Ha3BaHUN COSAMHEHUM, COCTOSIINX U3
JBYX XUMHUYECKHX 3JIEMEHTOB, 110 BAJIGHTHOCTHU. 3aKOH IMOCTOSTHCTBA COCTaBa BELIECTB.

XUMHUYECKHE peakuuu. PeareHTbl M NpOAyKThl peakuuu. [IpU3HAaKM XMMHUYECKMX pPEaKIUN.
VYcnoBust ux NpoTEKaHUs U MpeKpaieHus. Peakuu ropeHus. K30TepMUUECKUE U IHAOTEPMUYECKUE
peakuuu.

3aKOH COXpaHEHUsi MaccChl BeEIIEeCTB. XHUMHUYECKHME ypaBHEHHs. COCTAaBIEHHE XHUMHUYECKHX
ypaBHeHU. MH(pOopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Krnaccudukanus XUMUYECKHX pEaKIUid MO COCTAaBYy M YHCIY PEareHTOB U MPOJYKTOB. THIIBI
XUMUYECKUX peakiuii. Peakiuu coenuHeHusi, pa3iokeHus, oOMeHa, 3aMmemnieHus. Karanuzatopsl u
KaTaJus.

JlaGopaTopHbie onbITHI (€ HCMOTb30BaHNeM 000pynoBanus «Touku pocTay)
1. Os3HakomIIeHHE C KOJUIEKIIUEH TaO0OpaTOPHON TTOCY/IBI.
2. IIposepka mpubopa i MOTYyYEHUS I'a30B HA TEPMETHYHOCTb.
3. [IpuroroBiieHue reTepoOreHHON CMECH MTOPOIIKOB CEPhI U KeJie3a U UX pa3J/ieieHue.



B3aumMoneiicTBre pacTBOPOB XJIOpU/a HATPUsl M HUTpaTa cepedpa.

[Tonyuenue ruapokrcuaa Meau (2) ¥ €ro B3aMMOJICHCTBHUE C CEPHOM KHUCIOTOM.
B3anMozeicTBue pacTBopa coabl ¢ KUCIOTOMU.

[IpoBepka 3aKkOHa COXpaHEHUS MACChl BEIECTB HA IIPUMEPE B3aUMOACHCTBUS IIEI0UH U
KHCJIOTHI.

Pa3noxxenue nepokcua BoJOpoia ¢ MOMOIIBIO OKcHJla Mapraniia (4).

3aMelleHue JKEeIe30M MEIU B METHOM KYTIOpOCE.

No ok

©

IpakTuyeckue padoThl (C HCMOJb30BaHNeM o0opyaoBanus «Touku pocray)
1. 3HaKOMCTBO C JIabopaTOpHBIM 000pyAOBaHHeM. [IpaBuiia TEXHUKH OS30MACHOCTH IPHU paboTe
B KaOuHeTe XxuMuu. HekoTopeie BUABI padoT.
2. AHanu3 NoYBEI.

Pa3zgea 2. BaxxHelilue npeacTaBuTe/ i Heopranudeckux Bemiects. KosimyecTrBeHHbIe
OTHOUIeHHs B XumMum. (18 yacon)

CocraB Bo3nyxa. [lonsarue 06 00OBEeMHOH o€ KOMIOHEHTa NPUPOAHOHN Ta30BOH cMmecH —
Bo3ayxa. Pacuer 00beMa KOMIIOHEHTA Ia30BOil cMecH 10 €ro 00beMHOM J051e 1 HA00OPOT.

Kucnopon. O3zon. Ilomydenue xwucinopoga. CoOupanwe u pacrio3HaBaHUE KHUCIOPOJA.
XUMHUECKHE CBOMCTBA KHCIOpOJA: B3aUMOJECHCTBHE C MeTalljlaMM, HEMETalIlaMH U CJIOXHBIMU
BeulectBamiu. [Ipumenenue kuciopoaa. KpyroBoport kucioposaa B pupoe.

Oxcunpl. OOpa3oBaHue Ha3BaHUM OKCUIOB 110 UX GpopmysaM. CocraBiaeHue GopMyI1 OKCHIOB I10
Ha3zBaHMsIM. [IpencraBuTeny oKCUI0B: BOJA, YTICKUCIBIN I'a3, HEraleHas U3BeCTb.

Bonopon B mpupone. ®dusnyeckue M XMMHUYECKUE CBOMCTBA BOJOPOAA, €ro IMOIYy4E€HUE U
IIPUMEHEHHUE.

Kucnorsl, ux cocraB u kinaccuukanus. Maruburopsl. Tabauua pacrBopumoctu. ComnsiHas U
CepHasl KUCJIOThI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux coctaB M HazBaHus. PactBopumocTs coneil B Boje. IlpeacraButenu conei: xjiopua
HaTpus, KapOoHaT HaTpus, pocdar KaabIHs.

ITocrosinHas ABoraznpo. KonudectBo BemiectBa. Mosib. MossipHast macca. KpaTHble euHHIIBI
M3MEpEeHUs] KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MIJIJTUMOJISIPHASE M KUJIOMOJIIpHAst
MAaccChl BELIECTB.

Pacuersl ¢ HCHOIB30BaHUEM TIOHATUH «KOJMYECTBO BELIECTBA», «MOJISIpHAs Maccay,
«IIOCTOSIHHAsE ABOTaJIpo».

3akoH ABoranpo. MoisipHbiii 00BeM ra3000pa3HbIX BemecTB. OTHOCHUTENbHAS IUIOTHOCTD
OJIHOTO rasa o Ipyromy.

. KpatHble enuHuUIIBI U3MEpPEHHs] KOJIMYECTBA BELIECTBA —MIIIUMOJISIPHBIA U KHJIOMOJISIPHBIN
00bEMBI Ta30B.

Pacuersl ¢ HCHOIB30BaHUEM TIOHATUH «KOJIMYECTBO BEIIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «4UCIO ABOTaIpo».

I'unpocdepa. Kpyroopor Bonbl B mpupoje. Pusnueckue U XUMHUYECKHE CBOMCTBA BOJBI:
B3aMMOJIEICTBUE C OKCUIAMH.

OcHoBaHusl, Ux coctaB. PacTBopuMocTh OcHOBaHMi B Bojie. MI3MeHeHne OKpacku WHANKATOPOB
B LIeJI04HOM cpeae. [IpencraBureny menoden: ruipoKCUIbl HATPUS, KNS U KaJIbLUs.

PactBopuTens n pactBopeHHoe BemecTBo. PactBopel. PacTBopenue. ['mapatel. MaccoBas 1o
pacTBOPEHHOr0 BellecTBA. PacdeTbl, CBS3aHHBIE C HCIIOJIB30BAHMEM IOHATHSA»MAcCOBasi OO
PacTBOPEHHOTO BELIECTBA.

JlabGoparopHbie ONBITHI
10. ITomyTHEHHE N3BECTKOBOW BOJIBI ITPU MPOMYCKAHUH YIIIEKHCIIOTO Ta3a.
11. Tlomydenue BoAOpOJa B3aUMOIEHCTBUEM IIUHKA U COISTHON KHUCIIOTHI.
12. Pacno3HaBaHHe KUCIOT MHIUKATOPAMHU.



13. M3MeHeHHEe OKpAaCKU MHIUKATOPOB B ILEJIOYHOM Cpere.
14. O3znakoMIIeHHE C MTpenapaTamMu JOMaITHEH WM IKOJbHON anTeYKH — PacTBOpaMu
IIEPOKCHUAa BOJOPO/Ia, CHUPTOBOM HACTOMKH HOJa U HAIIATBIPHOIO CIIUPTA.

IpakTuyeckue padoThl (¢ HCMOJb30BaHNeM o00opyaoBanus «Touku pocray)
3. Tlonyuenwue, coOupaHue U pacro3HaBaHHUE KUCIOPOIa.
4. Tlomyuenue, coOMpaHue U pacriO3HABaHUE BOJAOPOA.
5. IlpuroromieHue pacTBOPOB COJIEH C UX 3aJaHHOM MacCOBOM J0JIEH.

Pa3zgea 3. OcHOBHbBIE KJIACCHI HEOPraHUYECKHUX coerHenni. (12 yacoB)

O6o0menue cBefeHUH 00 OKCHIax, MX KiIacCHU(UKAIMU, Ha3BaHUAX M cBokcTBax. CriocoObl
MOJTY4EHUsI OKCUJIOB.

OcHoBaHus, WX KiIaccH(pUKalMs, Ha3BaHWS W CBOWCTBA. B3amMmonelcTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHJIaMHU M COJISIMH. Pa3inoxeHne HepacTBOPUMBIX OCHOBaHHMA. CIIOCOOBI MOTYYCHHUS
OCHOBaHHIA.

Kucnmotel, wux kimaccupukanms W HazBanus. OOmMEe XUMHUYECKHE CBOHCTBA KHCIIOT.
B3anMopeiicTBue KHCIOT C MeTalaMd. OJEKTPOXMMHYECKUH psii  HANpsOKEHUH METasUIoB.
B3aumojieiicTBrE KUCIIOT ¢ OKCHJIaMU METAJUIOB. B3anMoieiicTBHE KUCIOT C OCHOBAHUSIMH — PEAKITUS
HehTpanu3anuu. BzaumopeiictBue KHCIOT ¢ consaMu. [lomydeHue  OECKUCIOPOAHBIX U
KHCIIOPOJICOACPIKAIIUX KUCIIOT.

Comm, ux kiaccudukanus u cBolicTBa. B3anmoenicTBrue coneit ¢ MetailaMu, 0OCOOCHHOCTH 3THX
peakuuii. BzaumoaencTue coiiei ¢ COIsAMH.

l'enernyeckue psAapl MeTalla W HeMeTaia. [eHeTHdeckas CBsS3b MEXIy KiaccaMu
HEOPTaHMYECKUX BEIICCTB.

JlaGopaTopHbie onbITHI (C HCMOAb30BaHNEM 000pynoBaHus «Touku pocray)
15. B3aumoneiicTBre OKCHIA KAJIBIIH C BOIOM.
16. [TomyTHEHHUE U3BECTKOBOW BOJIBI.
17. Peakuus HEHTpaIu3aium.
18. [Tony4yenne TuapoKcHuIa Meau (2) ¥ ero B3auMOJIeHCTBHE C KHCIOTOM.
19. Paznoxenue ruapokcuaa Mmeau (2) mpu HarpeBaHUU.
20. B3aumoieiicTBre KUCIIOT ¢ METAJIJIAMH.
21. BzanmopeicTBHE KUCIOT C COMSIMHU.
22. O3HaKOMIJIEHHE C KOJUIEKIIHEN COJIE.
23. B3aumopeiictBue cynbdaTa Meau (2) ¢ xKeae30M.
24. B3aumoieiicTBHE COJIEH C COJISIMU.
25. T'eneTnueckas CBA3b Ha MPUMEPE COCTUHEHUI METH.

IMpakTyeckue padoThl (¢ HCMOIB30BaHNEeM 000pynoBaHust «Touku pocray)
6. PemeHune sKcriepuMEHTATBHBIX 3a]1a4.

Pa3nean 4. [lepuoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB (113 u
MICX2) A.U. MenaeneeBa u crpoeHue aroma. (8 yacon)

EctecTBeHHBIE cEMeECTBA XUMUYECKUX JIEMEHTOB: LEJIOYHBIE U HIETIOYHO3EMEIBHBIE METAIIIIBI,
rajloreHbl, HHEpTHbIE ra3bl. AMdoTepHOCTh. AM(pOTEpHbIE OKCUABI M TUAPOKCUAbL. KoMmIiekcHbie
COJIN.

Otkpsitue .M. MenneneessiM 113 u cozganne um [ICXD.

ATOMBI Kak (hopMa CyIIEeCTBOBAHUS XUMHUYECKUX 371eMeHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUU
aToMOB. Jloka3aTenbcTBa CI0XKHOCTU CTpoeHus aToMoB. OmnbIThl Pezepdopaa. [lnanerapuas monensb
CTPOEHHS aTOMOB.



CocTaB aTOMHBIX siiep: NMPOTOHBI, HEUTPOHBL. OTHOCUTENBHAs aTOMHas Macca. B3anMocBsi3b
MOHSATUH «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAsI Macca.

Muxkpomup. INEKTPOHBI. CTPOCHHE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKUX JIEMEHTOB

NoNo 1-20. [ToHsiTue 0 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

W3oronsl. ®usnueckuil cmbicn cuMBonMkU [lepuonmueckoir cucrembl. CoBpeMeHHas
dbopmynuposka [13. MI3meHeHus CBOIMCTB 3JIEMEHTOB B MEpUOJIaX U TPYIIax, Kak GyHKIIUS CTPOCHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa dJIEMEHTa-MeTallla U 3JIeMEeHTa-HeMeTaJla o ux noJsioxeHnuto B [ICXD JI.A.
Menneneesa.

JlaGopaTopHbie ONBITHI (C HCIO0JIL30BAHKEM 000pyaoBanus « Touku pocTay)
26. [Tomyuenne aMm(pOTEPHOTO IHUIPOKCUIA U UCCIETOBAHNE €TO CBOMCTB.

Pa3nes 5. Xumnueckas cBsizb. OKHCJIHTEIbHO-BOCCTAHOBUTEIbHBIEe peakuuu. (10 yacos)

WNonnas xumuueckas cBsizb. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJUIOB M HeMeTayioB. CxeMbl
o0pa3oBaHMsl MOHHOW CBSI3U Ui OMHAPHBIX COeAMHEHHWH. VOHHBIE KPUCTAJUIMYECKHE PEIIETKH H
(u3nyecKkre CBOMCTBA BEILIECTB C TUM TUIIOM peteTku. [ToHsTre o hopMybHON euHHIIE BEHIECTBA.

KoBanentHass xumuueckas CBS3b. OJEKTPOHHBIE M CTPYKTypHble (opmynsl. KoBaneHTHas
HernoJsipHast CBsi3b. CxeMbl 00pa3oBaHUs KOBAJEHTHOW CBSI3U MJii OMHApHBIX COEIWHEHUH.
MounekynsipHble M1 aTOMHbIE KPUCTAIIINYECKHE PELLIETKH, U CBOMCTBA BELLIECTB C 3TUM TUIIOM PEIIETOK.

DIEeKTpOOTpULATENBHOCTh. P anexkTpoorpunarenbHocTi. KoBaneHTHas MoisipHas XUMUYECKast
cBsi3b. Cxembl 00pa3oBaHMsI KOBAJCHTHOW TMOJSIPHON CBSI3UM Il OWHApHBIX COCAMHEHUIA.
MonekynspHbIE U aTOMHBIE KPUCTAUIMUYECKUE PELIETKH, CBOWCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannnueckas XMMUYECKasl CBA3b U METaJJIMYecKas KpucTajumueckas pemierka. CBoiicTBa
BEILIECTB C 3TUM THUIIOM peleTok. Eannas nprupoaa XuMUYECKUX CBSI3EH.

Crenennr oxucieHusi. CpaBHEHHE CTENEHEH OKHMCICHUS M BajeHTHocTH. lIpaBmiia pacuera
CTETIeHHU OKUCJICHUS 110 PopMyIaM XUMUYECKUX COCTMHEHUH.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OmnpeneneHue CTeneHed OKHUCIEHUS Ul
AJIEMEHTOB, O0Pa3yIOIIMX BEIIeCTBa Pa3HbIX KiIaccoB. Peakuuu MOHHOTO OOMEHa M OKHCIUTEIbHO-
BOCCTAaHOBUTENbHbIE peakiuu. CocTaBiIeHUE YpPaBHEHMM OKHCIUTEIbHO-BOCCTAaHOBUTENIBHBIX
peaxkuuii METOJIOM AJIEKTPOHHOTO OaliaHca.

(68 yacos, 2 yaca B HeJ1€JI10)

[ToBTOpenue u 06o0IIEeHNEe cBeIeHUH 110 Kypey 8 kiacca (104)

bunapubie coenuHenus. Okcupl cojeoOpasyroliue U HecojeoOpasyromue. [ uapoKCHIbL:
OCHOBaHUs, aMpoTepHble, KUCIOThl. CpeiHne, KUCIbIE, OCHOBHBIE COJIH.

O06o0011eHne cBeICHUH 0 XUMHUYECKUX peakiusax. Kinaccudukanus XMMHUYECKUX peakiui mo
Pa3IMYHBIM OCHOBAHUSM: COCTAaBY M YHCIY pEarupyrolux U o0pa3yrolIMXcsl BELIECTB, TEIJIOBOMY
3¢ dexTy, HanpaBIeHUI0, U3MEHEHHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyromme
BElIECTBa, (pas3e, NCIOJIb30BAHUIO KaTaIn3aTopa.

[TonsiTHE O CKOPOCTH XMMUYECKOH peakiuu. DaKkTopkl, BIUAIOLINE HA CKOPOCTh XUMUYECKHX
peaknmii: TpHpOJa pPEarHpyoNIMX BEHIeCTB, WX KOHIEHTpAlUs, TeMIepaTypa, IUJIONaIb
CONPUKOCHOBEHHUS, HAIMYKE KaTanu3aropa. Karamus.

JlemoHCTpanuu (¢ UCIOIb30BaHUEM 000PYIOBaHUSI TOYKU POCTA)
* 3aBUCHMOCTb CKOPOCTH XHMHYECKOM PeaKkIMy OT MPUPOABI pEarupyromux BeIecTB.
* 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH PEaKIMy OT KOHIICHTPAIIMU PEarupyroinx BEemeCTB.
* 3aBUCHMOCTb CKOPOCTH XMMHYECKOM PeakIuu OT TIOIAAn

COTIPUKOCHOBEHUS PEArupyIOIINX BEIMIECTB («KUTISIIHI CIION»).

* 3aBUCHMOCTb CKOPOCTH XHMHYECKOM peakIMy OT TEMIIEPATyphl PearupyroNX BEIecTB.
JIaGopaTopHble ONBITHI(C NCIOJIB30BaHNEM 000PYA0BaHUS TOUKU POCTA)
1. BzaumonelicTBre aMMUaKa U XJIOPOBOIOPO/IA.
2. Peakuys HEHTpaIM3aluH.
3. Habmronenue TemmoBoro 3QpdexTa peakiuy HeHTPaTu3aliH.



4. BzaumopeiicTBHE CEPHOM KUCIOTHI ¢ okcuaoM meau (II).

5. PasnoxkeHue nepokcHaa BOAOPOA ¢ MOMOIILIO KaTanassl KapTodes

6. 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEAKIUM OT IMPUPOALI PEATUPYIONIMX BEIIECTB Ha
puMepe B3aUMOJICHCTBUS PAacTBOPOB THOCYJb(ara HATpus W XJopunaa Oapwus, THOCylIb(dara
HATPUS U COJITHOW KHCIJIOTHI.

7. 3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEAKIIMHU OT IPUPO/IbI METAJLIOB IIPH UX B3aUMOIEHCTBUM
C COJISTHOM KUCJIOTOM.

8. 3aBMCHMOCTbH CKOPOCTH XMMHYECKOM PEAKLUHK OT IPUPOILI KMCIIOT IPH B3aUMOIEHCTBUM HX C
KEJIEe30M.

9. 3aBHCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUM OT TEMIIEPATYPEL

10. 3aBrCHMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.

11. 3aBHCHMMOCTB CKOPOCTH XMMHUUYECKOM PEAKIMHU OT ILUIOLIAAN COIPUMKOCHOBEHHMS PEArMPYIOLIMX
BEILIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIMK OT KAaTaIu3aTopa.

XUMHYECKHUE PEAKIIUU B PACTBOPAX MEKTPOIUTOB (104)

[TonsiTue 00 PMEKTPOIUTUUECKON JUCCOIHAIIUU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI. MeXaHu3m
JMCCOLMAIIMN  DJIEKTPOJUTOB C Pa3jIMUHbIM XapakTepoMm CBsi3u. CTENeHb 3JIEKTPOJUTUYECKOMN
nucconnanuy. CUIbHBIE U Ca0bIe SJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPHH JICKTPOIUTHICCKON aucconnanuu. Kinaccudukaius HOHOB U
uX cBOMcTBA. KHCIIOTBI, OCHOBAHHS M COJIM KaK 3JIEKTPOIHUTHL. VX KiaccupuKaus U JUCCOLHALIMS.

OO01mue XUMUYECKHE CBOKMCTBA KMCIIOT: U3BMEHCHHE OKPACKH WHIUKATOPOB, B3aUMOICHCTBUE C
MeTaJUlaMH, OKCUJaMU U TUJIPOKCUIAMHU METAJUIOB M COJIAMH. MoOJIeKyJIsipHbIE M MOHHBIC (ITOJTHBIC U
COKpaIlI¢HHbBIC) YPABHCHHS PEaKIUH.

XUMUYECKUH CMBICH COKPAIIEHHBIX YPAaBHEHUH. YCIOBUS NPOTEKAHUS PEAKIHN MEXKIY
3JIEKTPOJIUTAMHM J0 KOHIIA. P51 akTHBHOCTH METaJIJIOB.

OOmue XMMHYECKHE CBOMCTBA IIEIOYCH: B3aMMOJICHCTBUE C KHCIIOTAMHU, OKCHIAMU
HEeMeTaJuI0B, coiisiMu. OOIIMe XUMUUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aMMOJICHCTBUE
C KUCIIOTaMH, pa3JIOKEHUE TPU HarpEBaHUM.

OO0mue XMMHUYECKHE CBOMCTBA CPEIHHUX COJICH: B3aMMOJCHCTBUE C KHUCIOTAMH, IIEI0YaMH,
COJISIMH ¥ MeTaJIaMH. B3anMOIeCTBHE KUCIIBIX COJICH CO IEIIOYaMH.

IMuaponus, kak OOMEHHOE B3aWMOJCHCTBHE COJIEH ¢ BOJOW. ['MIpONIM3 COJIM CHIBLHOTO
OCHOBaHUS U c1a00it kucnotsl. ['uaponus conu caaboro ocHoBaHus U cuiibHOM kucnothl. lkana pH.

CBoiicTBa KHUCJIOT, OCHOBaHHWI, OKCHJIOB U COJIEH B CBETE€ TEOPUU HIEKTPOJIUTUUYECKON
JUCCOITMAIIUY U OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUN.

JlemoHCTpanu# (¢ UCIOIB30BaHUEM 000PYTIOBAaHUS TOYKH POCTA)
* VcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJTHOCTb.
*  3aBHCHUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLEHTPAIUH.
* JIBI>KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUUYECKOM IIOJIE.
* OmnpeneneHue xapakTepa cpeibl B pacTBOPAX COJIEH.
JlaGopatopHble ONBITHI (C UCIOIB30BAaHUEM 000PYIOBaHUS TOUKH POCTA)
13. Muccouunanus cnabbix >I€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTEL
14. smenenue okpacku HHAMKATOPOB B KHCIOTHOM CPEJIE.
15.  Peaknus HeliTpanu3anuy pacTBopa MENOYN PA3IHIHBIMU KHCIOTAMH.
16. Tlomyuenue rugpoxcuna meau (11).u ero B3auMomelCTBHE C PA3IMIHBIMU KUCIOTAMH.
17. BzanmoneiicTBue cunmbHBIX KUCIOT ¢ okcuaoM mMeau (11).
18-20. BzaumoeiicTBrE KHCIIOT C METAJIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHne CTyqHs KPEMHUEBOM KMCIOTBI.
23. KauecTBeHHas peakiys Ha XJIOPUJ - MK CyIb(aT-HOHBI



24. V3sMeHeHne OKPACKH MHIMKATOPOB B ILEIOYHOM CpeIe.

25. B3anMoelicTBHE IET0YEH ¢ YTIEKHCIIBIM Ta30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tonyuenue ruapokcuaa meau (1) u ero pasnoxenue.

28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMHU.

29. TTonyuenue ruapoxcuna xeneza(lll).

30. Bzaumozeiicteue xenesa ¢ pactsopom cyiabhara meau (11)

I[TpakTryeckure paboThI (C UCIOIBL30BAHUEM 0OOPYIOBAHKS TOYKH POCTA)

1. CsoiicTBa KMCIIOT, OCHOBAaHHMH, OKCHJIOB M COJIEH B CBETE TEOPHHU SJIEKTPOIUTUUECKON
JIUCCOLMAIIMI U OKUCIHMTEIHLHO ~-BOCCTAHOBUTENBHBIX PEAKIIHA

Hemeramnsl u ux coequnenus (254)

CtpoeHre aTOMOB HEMETALIOB M HMX ToNokeHne B Ilepmoamdeckor cucreme. Psn
ANEKTpoOTpHUIIaTeTbHOCTH. Kpucramnuueckue pemeérkd HEMEeTalsIoOB — MPOCThIX BEIECTB.
Amnorponus U e€ npuuuHbl. Ou3nyeckue cBocTBa HemeTaioB. OOIIME XMMHUYECKHE CBOWCTBA
HEMETAIIJIOB: OKUCITUTENIbHbBIE U BOCCTAHOBUTEIbHBIE.

["anorensl, cTpoeHne UX aTOMOB U MOJIEKYJ. PU3HUECKHE U XUMUYECKHUE CBOMCTBA IaJIOTCHOB.
3aKOHOMEPHOCTH N3MEHEHUS CBOICTB raJIOT€HOB B 3aBUCUMOCTH OT UX MoJioxkeHus B [lepuonnyeckoit
cucreme. HaxoxieHre rajoreHoB B IPUPOJIE U UX MOITyYeHHE. 3HAUEHUE U IPUMEHEHHE IaJIOT€HOB.

l'amoreHoBOOPOABI W COOTBETCTBYIONIME WM  KHCIOTHI:  IUIABUKOBas,  COJISHAS,
OpOMOBOIOPOIHAS, MOJ0BOAOpoaHAs. ["amorennapl. KauecTBeHHBIE peakuuy HA TaJOTCHU[-HOHBI.
[IpuMmeHeHne coeTMHEHUH rajJoreHOB U UX OMOJIOTHYECKast pOJib.

O6mass xapakrepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupoie U e€ MOJydeHHe.
AnnoTpornHbie MOIU(UKALIMY CEPBI M UX CBOMCTBAa. XMMHUECKHE CBOICTBA CePhI U €€ MPUMEHEHHE.

CepoBoIOpO/I: CTPOCHHUE MOJEKYJbI, (PU3UYECKHEe W XUMHUYECKHE CBOWCTBA, TMOJYYECHUE U
3naueHue. CepoBoiopoanas kucinota. Cynbduabl u ux 3HaueHue. JIroMuHODOpHI.

Oxcupn cepsr (1V), cepancras xuciora, cynbGuTsl. KauecTBeHHas peakius Ha CyJIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbbatel. Kpucramioruaparsl. KauecTBeHHas peakiiust
Ha cynb(haT-uoH.

CepHas kucioTa - CHUIBHBINA 3ekTponutT. CBOWCTBa pa30aBICHHON CEpPHON KHCIOTHI, Kak
TUMWYHON KHUCJIOTHI: B3aMMOJEICTBHE C MeTajlllaMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCUAAMH,
OCHOBaHUSIMHU U aM(OTEPHBIMU TUIPOKCUIAMH, cosiMu. KauecTBeHHas peakius Ha Cylb(haT-HoH.

OOmias xapakTepucTuka 37eMeHTOB VA-Tpymmbl. A30T, CTPOCHHE aTOMa U MOJIEKYJIBI.
dusnueckue ¥ XMMUYECKHE CBOMCTBA M MIPUMEHEHHE a30Ta. A30T B IPUPOJE U €ro OHosornyeckas
pOJIb.

AMMUaK, cTpoeHHEe MOIEKYNbl U (PU3MYEeCKHe CBOWCTBA. AMMHUAuHas BOJa, HAIIATHIPHBIHA
CHUPT, TUApPAT aMMHUaka. JIOHOPHO -aKIENTOPHBI MeXaHM3M O00pa30BaHUS KaTHOHA AMMOHMS.
BoccranoBurenbHble cBoiicTBa aMMuaka. Cony aMMOHUS M MX IpUMeHeHue. KauecTBeHHas peakius
Ha KaTHOH aMMOHMUSI.

Oxcupl a30Ta: HECoJIe0Opa3yroIIMe U KUCIOTHBIE. A30TUCTAast KUCIOTa U HUTPUTHI. A30THast
KHUCJI0Ta, €€ MOoJIydYeHue U cBoicTBa. Hurparsl.

®ocdop, crpoenue aroma u amwiorponusa. Pochunel. Pochun. Oxcun docdopa(V) u
optodochopnas kucnora. Docharel. Pochopusie ynodperns. UHCEKTULIHIBI.

Oobmas xapakTtepucTuka 31eMeHToB [V A-rpynnel: 0cOOEHHOCTH CTPOEHUSI aTOMOB, MPOCTHIX
BELIECTB U COEIMHEHUH B 3aBHCHUMOCTH OT IIOJIOKEHUsS 3JIeMEHTOB B Ilepuoguueckoil cucreme.
VYrnepon. AmnorponHsle Moaudukanuu: anMas, rpadut. AMOpdHBIN yriepoa U ero copra: caxa,
aKTUBUPOBAHHBIM yromb. ApjcopOuus. XuMmudyeckue cBoiicTBa yriepoaa. Kokcoxumumueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcun yrinepoaa(ll): crpoenue Mosiekysibl, moiydeHue u ero coiicta. Okeu yriepoaa(lV):
CTpOEHHE MOJIEKYJIbI, MOJYyYEHHEe U €ro CBOWCTBA. YrojbHas kuciaora. Coilu yroiabHOW KHUCIOTHI:
KapOOHATHI U THIPOKapOOHAThI. TeXHUYECKas U MHILEBasi COJIa.



Heoprannueckue u OpraHMuYecKHE BELIECTBA. YTIJIEBOAOPOAbl. XUMHUUYECKOE CTPOCHHE
OpPraHWYECKUX BELIECTB, KAK MOPAIOK COEAMHEHUS aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.

Mertan, 3TaH, Kak IpelelbHbIE YIJIEBOAOPOAbl. DTWIEH M alETWIECH, KaK HeNpeesbHbIE
(HeHachIILIeHHBIE)  yriaeBoaopoAbl. lopenue yrieBomopoaoB. KauecTBeHHBbIE peakiuu Ha
HEIpECIIbHbIE COCTUHECHMUS.

Kpemuuii, crpoenue ero aroma u cBorictBa. Kpemuuit B mpupoje. Cvunniuast 1 cuiad. Oxkcupg
kpemuus(1Y). Kpemuueas kucnora u €€ COJH.

[IpouzBoacTBo cTekina u nemeHTa. [ Ipoaykius cuamkaTHON MPOMBILIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dasuc.

OnTruyeckoe BOJIOKHO.

Hewmerannsl B mpupojae. PpakiimoHHas IEPErOHKA KHUJIKOTO BO3/1yXa KaK CIIOCO0 MOTY4YeHUS
KHCIIOpo/ia, a30Ta, aproua. [lomyuenue dpocdopa, kpeMHus, Xjaopa, ioga. DIEKTPOIU3 PACTBOPOB.

ITonyuyeHue cepHOM KUCIOTHI: ChIPhE, XMMHU3M, TEXHOJOIMYECKas CXeMa, METOJ KHUIISILEro
CJIOSl, TIPUHIUIIBI TEII00OMEeHa, MPOTUBOTOKA W mupkKymsuuu. Oneym. [IpousBoacTtBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTHYECKAs CXEMa.

JleMoHcTpanuu (¢ MCMoJIb30BaHueM o0opyaoBanus «Touku pocra)
O30HaATOpP U NPUHIMIIBI €70 PAOOTHI.

['openne HeMeTallIoOB - MPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YTIIS.
BriTecHenue xsiopa 6poMoM WM ofa U3 pacTBOPOB HX CoOJei

Komnnexkuust npupoIHbIX COEAMHEHUH XJI0pA.

B3aumopeiicTBue cepsl ¢ MeTaIaMHU.

I'openue cepsl B kUCnopojie

KauecTtBenHnas peakuus Ha CyabGUI-HOH

ObeclBeunBaHNE OKPALICHHBIX TKAHEH U [IBETOB CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OOyrinuBaHue OPraHUYECKUX BEILECTB KOHLIEHTPUPOBAHHOM CEpHON KUCIOTOM.
JHuarpamma «CocTaB BO3ayXay.

Buneodparmentst u cnaiiasl «lItnasu 6azape.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anmoneicTere KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEZBIO.
I'openue yepHoOro nmopoxa

Pa3noskeHne HUTpaTa Kajausi U TOPEHUE APEBECHOTO YrojibKa B HEM
OO0pa31bl NpUPOAHBIX COeAUHEHUH (ocdopa.

I'openue pocdopa Ha Bo31yxe U B KUCIOPOJIE.

[Tonyuenue 6enoro pocdopa u UCBITAaHHE €TO CBOMCTB

[Toryonienne aKkTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIIECTB WM a30B.
YeTpoicTBO MPOTUBOTA3a.

Mopenn MONEeKyJI METaHa, 3TaHa, STWICHA U alleTUJICHA.

Komneknuus mpoayKkuyu CHIIMKaTHOM MPOMBIIITIEHHOCTH.

Mopenu anmapaToB AJIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenb KUIsimero cios.

Mopaenb KOJIOHHBI CUHTE3a aMMHUaKa.

JlaGopaTopHble ONBITHI (C UCIOIB30BaHUEM 000PYIOBaHUS TOYKU POCTA)
31. PacriozHaBaHue raloreHHI-HOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYJIb(PAT-HOHBI.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHS.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.

35. KauecTsennsle peakiuu Ha hochar-uoH.



36. IMonyuenue U CBOWCTBA YrOJIBLHOM KUCIIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
38. TIporyckaHue yriieKUCIOro ra3a 4epe3 pacTBOp CUIIMKATa HATPHSL.

IIpakTnyeckue padoTshl (C UCIONB30BAHHEM 000PYAOBAHUS TOUKH POCTA)
2. V3ydyeHune CBOWCTB COJISTHON KHCIIOTHL.

3. U3ydeHue CBOMCTB CEPHOM KHUCIIOTEL

4. TlonyueHne aMMuaKka ¥ U3y4eHHE ETO CBOMCTB.

5. IMonyuenue yriaekuesioro raza ¥ Mu3y4eHue ero CBOUCTB.

MeTaniabl 1 ux coequHeHus (174)

[Tonoxxenue MeraiuioB B llepuommueckoil cucreme Xxumuyeckux siemeHtoB J[. WM.
MeHngeneeBa, CTpO€HHME HMX aTOMOB M KPHUCTAUIOB. Meramimueckass CBA3b U METAJLUIMYECKas
KpUCTayuIMdeckass pemeTka. duznueckne CBOMCTBA METAJUIOB: 3JIEKTPO- U TEIJIONPOBOIHOCT,
OTpaXkaroIas CHOCOOHOCTb, MIIACTUYHOCTD. CILIaBbl YEPHBIE U LIBETHHIE.

Mertasuibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUM P HANpsbKeHu. B3anmoaeiicTBre MeTasios
C HEMeTaJJIaMH, OKCHJIaMH, KUCJIIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.
CtpoeHue aTOMOB M MPOCTBIX BEHIECTB MICJIOYHBIX METAJUIOB. 3aBUCHUMOCTb (PU3UYECKHX U
XUMHUYECKUX CBOMCTB IIEIOYHBIX METAIOB OT 3apsAJoB sAlnep UX aroMoB. OKCHUIbI U TUIPOKCUIBI
LIEJOYHBIX METAJJIOB, MX IOJYYEHHE, CBOMCTBA, MPUMEHEHHE. BaXHEHIInMe COJu IMIEIOYHBIX
METaJUIOB, UX 3HAYEHUE B JKUBOU U HEKUBOUM IPUPOJIE U B )KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB U TIPOCTBIX BEIIECTB MICIIOYHO3EMETbHBIX METAJUIOB. 3aBUCHMOCTh (DU3HUYECKUX H
XUMHUYECKUX CBOWCTB IIEJIOYHO3EMENbHBIX METAJUIOB OT 3apsAdoB sAlnep UX aroMoB. OKcuabl U
TUJIPOKCHIBI IIEJIOYHO3EMENIbHBIX METAJJIOB, UX MOJIYYEHHUE, CBOMCTBA U NpUMEHEHHE. BaxkHenmme
COJNM MIENTOYHO - 3eMeNIbHBIX METAIJIOB, UX 3HAYEHHUE B MPHUPOJAE U KU3HH yesoBeka. KapOoHaTsl U
TUAPOKAPOOHATHI KAJIBIIHS.
XKéctkocTh BOABI: BpeMeHHass W TocTosiHHas. CrnocoObl yCTpaHEHHS BpPEMEHHOUM KECTKOCTH.
CnocobObl ycTpaHeHust MOCTOSTHHOM >k€ctkoctu. MonuThl. CoequHeHUs allOMUHHS B TPUPOJIE.
XuMmudeckue cBoicTBa anmoMuHUsL. OCOOEHHOCTH OKCHIA M TUIPOKCHIA ATFOMUHUS Kak aM(pOTEPHBIX
coequHeHni. Baxkneiiye conu anoMUHUS (XJIOpU, cynbdar).
OcoGenHocTu cTpoeHUs atoMa xenesa. JKene3o B mpupoze. Baxkueitmme pyasl xene3a. OKCHIBI U
ruapokcuabl xeneza(ll) u xenesa(lll). Comm xeneza(ll) u xenesa(lll). O6GnapyxeHne HOHOB
KaTHOHOB JK€JI€3a B pacTBOpE. 3HAUCHHE COETMHEHUN Kene3a.
Koppo3sus xumuueckas 1 2JIeKTPOXUMUYECKasl. 3alllUTa METaIOB OT KOPPO3UU. MeTasljibl B IPUPOJIE:
B CBOOOJAHOM BUJE U B BUje coequHeHuil. [lonstre o Metammyprun. YEpHast v 1[BETHAsI METaJLTyprHsl.
[Mupomeranmyprus, THAPOMETAIUTYPrus, ekTpomeramutyprus. Jlomenusiii nmpouecc. Ilepepabotka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIIaBOB.
JlemoHCTpanuu (¢ UCIOIb30BaHUEM 000PYIOBaHUSI TOYKU POCTA)

* B3anmojelCcTBHE HATPHUS, TUTHUS U KAIBIUS C BOJOM.

* Topenue HaTpus, MarHus U ’eje3a B KUCIOPOJE.

* Bcnbimka TepMUTHON CMECH.

* BzaumopeiicTBue cMecH MOPOIIKOB CEPHI U JKeJe3a, [IMHKA U CEPBI.

* BsaumopeiicTBue altOMUHUS C KUCIOTaMHU, IEI0YaMHU U BOJIOM.

* BzaumopeiicTBue kene3a U MEAU C XJIOPOM.

* B3saumopneicTBue MeOu ¢ KOHUECHTPUPOBAHHOM CEPHOM KHMCIOTOM M a30THOM KHUCIOTOU

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

* Okpacka IIaMeHH COeUHEHUSMHU 1IETTOUYHBIX METAJIIOB.

* Okxpacka ImIaMeHH COeIMHEHUSIMU MIETOYHO3EMETbHBIX METAJIIOB .

* TameHue u3BecTH BOJOM.

* [lonydenue )ECTKOM BOABI B3AUMOICHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.
* VYcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U TOOABKOW COJIBI.



* VYcTpaHeHHE TOCTOSHHOM KECTKOCTH J0OABKOM COIBI.
*  VoHUTHI ¥ IPUHIIUII UX ACUCTBUS (BUIACOPPATMEHT).
*  KoJutekuusi IpUpOIHBIX COCTMHEHUN aIFIOMUHUS.
*  Bugeodparments! u ciaitipl «OKCH] aTFOMUHUS U €70 MOIU(DUKALIUN.
* Tlonydyenne aM(pOTEPHOTO TUAPOKCHIA ATTFOMUHUS U UCCIICIOBAHHUE €TI0 CBOMCTB.
*  Komeknus «XUMUYECKNE NCTOYHUKU TOKa».
* PesynbTaThl AIUTENBHOTO JKCIEPUMEHTA IO HM3YUYECHUIO KOPPO3UU CTAJBHBIX H3JETUN B
3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopogom.
*  BuneodparmenTs u cnaiiasl « [pon3BoACTBO UyryHa U CTATIN.
*  BuzgeodparmenTsl u ciaiiapl «3aenus U3 4yryHa u CTaim.
*  BuneodparmenTs! u cnaiasl « [pon3BOACTBO ATIOMUHUS.
JIaGopaTopHbIe ONBITHI (C UCTIOIB30BAHUEM 00OPYIOBAHUS TOYKH POCTA)
39.BzaumozeiicTBue xenesa ¢ pactBopoM cynbdara meau(l1).
40.TTony4enre n3BECTKOBO BOIBI M OIIBITHI C HEA.
41 .Tlonyuenue ruapoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMU HA KATHOHBI JKeJIE3a
[IpakTuueckue paboThl (C UCIIOIB30BAaHUEM 000PYIOBAHUS TOYKH POCTA)
6. IlomydeHue 5KeCTKOM BOIBI M CIOCOOKI €€ yCTPaHEHHS.
7. Pelenue SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTasuib».

Xumus U oKpy:xkamomas cpeaa (14)

Crpoenue 3eMiu: sapo, MaHTHS, 3€MHasl KOpa, UX XHUMHUYECKHi cocTaB. Jlutocdepa u eé
XuMU4ecKui coctaB. Munepaisl. Pyapl. Ocanounsie mopoasl. [lone3nsie nckonaembie. XMMHUECKUN
cocTaB ruzipocdepbl. XUMUUYECKHH COCTaB aTMOC(hepHhI.

HNCcTOUuHMKM XUMHYECKOTO 3arps3HCHHS OKpYyXKaromed cpenpl. [J1o0anbHBIE DKOJOTHYECKUE
npoOJieMbl  YeJIOBEYeCTBAa: IMAPHUKOBBIM A((EKT, KUCIOTHBIE JIOXKIH, O30HOBBIC JIBIPHI.
MeXIyHapOHOE COTPYIAHUYECTBO B OOJACTH OXpaHbl OKPYKAIOMIEH Cpeabl OT XUMHUYECKOTO
3arpsi3HEHUS. «3eNI€HasT XUMUS.

JlabopaTopHBIE OTBITHI

43. Uzyuenue rpanura (¢ Ucnoab30BanueM o0opynosanus «ToYku pocTay)

O06001eHne 3HAHUI MO XMMHUM 32 KYPC OCHOBHOM IIKO0JbI (54)

CrpoeHne aroma B COOTBETCTBHM C IOJIO)KEHHEM XHMHYECKOro ayieMeHTa B llepuoanueckoit

cucreme. CTpoeHHME BEIIECTBA: XMMHUYECKas CBA3b U KPUCTAIIMYECKHE PEIIETKH. 3aBHUCHUMOCTH
CBOMCTB, 00pa30BaHHBIX 3JIEMEHTAMM IPOCTHIX BELIECTB (METaNIOB, HEMETAIOB, OJaropoaHbIX
ra3oB) OT MOJIOKEHMs 2y1eMeHTOB B [lepronndeckoit cucteme. TUOIOrUsl HEOPraHUYECKUX BEIIECTB,
JieJieHne X Ha Kjacchl ¥ rpynnsl. [Ipencrasureny.
IIpu3Haky M yCIIOBUS NPOTEKAaHUS XUMHUYECKUX PEaKUUi. TUIOIOrus XMMHUYECKUX DPEAKLUM M0
pa3IMYHbIM OCHOBaHUAM. Peakinn noHHOro ooMeHna. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHUECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTepPHbIE XMMHUYECKHE CBOMCTBA COJEOOpA3YIOIINX
OKCHJI0B, TUJIPOKCHUIOB (OCHOBAHMM, KUCIOT U aMPOTEPHBIX TUAPOKCUIOB), CONEH.

TemaTHuyeckoe NVIAHUPOBAHUE
TemaTndeckoe TUIAHUPOBAHWE MO XUMHH JUIA 8-TO Kjacca COCTABJICHO C YYETOM pabodeid

MpOrpaMMbl BOCIIUTaHMs. BocnuTareapHbIN MOTEHIIHAN JaHHOTO Y4eOHOro mpeaMeTa obecrednBaeT
peanmn3anuio CICIYIONUX IEIEBBIX TPHOPUTETOB BocuTaHusl oOydaroruxcst OOO0:



1. ®opmupoBaHHWE IIEHHOCTHOTO OTHONICHHUS K TPYAy KaK OCHOBHOMY CIOCOOY JOCTHKCHHS
KU3HEHHOTO  OJaromoiy4usi 4eloBeKa, 3aJory €ero yCIeIHOro MpoQeccHOHAIbHOTO
CaMOOTIPE/ICIICHUS U OLYIICHHUS] YBEPEHHOCTH B 3aBTPAILHEM JIHE.

2. ®opMHpOBaHUE IECHHOCTHOTO OTHOIIECHUA K cBoeMy OTedecTBy, CBOel MaJioi u Oombioi Ponune
KaK MECTY, B KOTOPOM Y€JIOBEK BBIPOC U MO3HAJ MEPBbIC PAJOCTH U HEYJIayu, KOTOpas 3aBelllaHa
eMy IpeaKaMH U KOTOPYIO HYXHO o0eperars.

3. ®opmupoBaHWE IEHHOCTHOTO OTHOMIEHUS K MHPY KaK TJIABHOMY MPHHIMITY YEIOBEYECKOTO
OOLIEKUTHS, YCTOBUIO KPEMKOM JIpyObl, Halla)KMBaHUS OTHOILIECHUHN C KOJUIeraMu B OyIyleM U
CO3JIaHus 0JIArONPHATHOrO MUKPOKIMMATa B CBOSH COOCTBEHHOM CEMbeE.

4. @®opmMHpoOBaHUE IEHHOCTHOTO OTHOIIEHUS K 3HAHUSM KaK HWHTEIUICKTYyaJbHOMY pecypcy,
obecrieunBaronieMy Oyjayliee dYeloBeKa, KaKk pPe3yiabTaTy KPOIOTIMBOTO, HO YBJICKATEIHHOTO
y4eOHOT0 Tpy/a.

5. ®opMHpOBaHUE LIEHHOCTHOTO OTHOUIEHUS K 3J0POBBI0 KaK 3aJIOTy JOJTOM M aKTUBHOM KU3HU
YEJI0BEKa, €ro XOPOIIEro HACTPOEHUSI U ONTUMUCTUYHOTO B3IJIS1a HA MHUP.

6. dopmupoBaHME IIEHHOCTHOTO OTHOIICHUS K OKPYKAIOUIUM JIOASM KakK Oe3yClIOBHOU W
a0COTIOTHOW LEHHOCTH, KaK PaBHOINPABHBIM COIMAJIHBIM MapTHEPaM, C KOTOPHIMU HEOOXOAUMO
BBICTpauBaTh JOOPOXKEIATEIbHBIC W B3aUMOIIOICPKUBAIOIINE OTHOIICHUS, JTAFOIINE YEIOBEKY
pPasocTh OOIIEHHUS U TIO3BOJISIONIUE U30EeTraTh YyBCTBA OJJUHOUYECTBRA.

7. ®opMHpOBaHHUE IIEHHOCTHOTO OTHOIIECHHS K caMuM ce0e Kak XoO3sieBaM CBOEH CYIbOBI,
CaMOOMPEENSIONUMCI U CaMOPEATH3YIOIUMCS JTHYHOCTSIM, OTBEYAIOIIUM 332 CBOE COOCTBEHHOE

Oynyiee.

8 Ki1acce
Ne Moayanb KoumnuecTBo 4acos,
n/n OTBOJAUMBIX HA
OCBOEHHE TeMBI
1 HauvanpHble TOHATHUSA U 3aKOHBI XUMUU 20
2 Bakueiime npencTaBuTeN HEOPraHMUECKHUX BEIIECTB. 18

KonnuecTBeHHBIE OTHOIIICHNUS B XUMUH

3 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEeIMHEHUN 10

4 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHYECKHUX 8
anemenToB J[.M. Menaeneesa u ctpoeHue aroma

5 Xumudeckast cBsa3b. OKHUCIUTETPHO-BOCCTAHOBUTEIbHBIE 10
peakuumn
6 PeszepBHOE Bpems 2
Bcero 3a roa 68
9 kiacc
Ne Moayab KounuecTBo 4acos,
n/n OTBOANMBIX HA

OCBOCHHE TEMbI

1 [ToBTOpeHue u 0000IIEeHNE CBEICHUH TT0 KypCy 8 Kiracca 10

2 | XUMHYECKHE PEaKIMH B PaCTBOPAx 3JEKTPOIUTOB 18




3 Hewmeranibl 1 ux coeuHeHUst 25
4 | MeTauibl ¥ UX COCIAMHEHUS 8
5 XUMHS ¥ OKpYKarolas cpeaa 1
6 | O6obueHne 3HaHUI IO XUMUU 32 KypC OCHOBHOM IIIKOJIBI 5
Bcero 3a roa 68




