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[TosicHuTenbHAA 3anMCKa

VYpoBeHb porpaMmbl —0a30BBIH.

PabGouass mporpamma y4yeOHOrO TmpeaMeTa IO XuUMUU Ui 8-9 KiaccoB cocraBiieHa Ha ocHOBe @DeepanibHOTO
rocyJapCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOIO 001Iero oOpa3oBaHus, yTBepkIeHHOro MwunoOpHayku PO 17
nexadps 2010 roma Ne 1897, mporpammer o xumuu O. C. I'abpuensna, A. B. Kynmosa «lIporpamma ocHOBHOro 00111ero
oOpazoBanus. 8 —9 knaccei») 2013 T.

HopmaruBHas 0a3a .

1. ®enepanbhbiil 3ak0H 0T 29.12.2012 No 273-@3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit @enepanun» (¢ U3M. 1
no1., Bctyn. B cuity ¢ 01.09.2020).

2. ITacnopt HauuoHansHOro npoekta «OOpa3zoBanue» (yTB. npe3uauymoM Cosera npu [lpesunenrte PO no crparernueckomy
Pa3BUTHIO U HALIMOHAJIBHBIM ITPOEKTaM, MpOoTOKoJI OT 24.12.2018 Ne 16).

3. TocynmapctBenHas mnporpamma Poccuiickoit ®enepanuu «Pa3Butue o00pa3oBaHus» (yTBEp)KIEHa IOCTaHOBIECHUEM
[IpaButensctBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06 yTBepKI€HUH TOCYIapCTBEHHON mporpaMmMbl Poccuiickoii
Oenepanuu «Pa3Butie oOpazoBaHusm.

4. Tlpodeccuonanbubiii ctannapt «llemaror (memaroruyeckas JesTENbHOCTh B JOIIKOJIBHOM, HayalbHOM OOIIEM, OCHOBHOM
oOmeM, cpenHeMm o0meM oOpa3oBaHuM), (BocmHTaTeNb, yuutenb)» (pea. oT 16.06.2019 r.) (Ilpukaz Munucrepcta Tpyna u
conrasibHON 3amuThl PO ot 18 oktsa6ps 2013r. No 544H, ¢ u3MeHEHMsIMH, BHECEHHBIMHU MpPUKa30M MUHHCTEPCTBA TpyJda U
couzauuTsl PO ot 25 nekabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 422h).

5. [lpodeccuonanbubiii crangapt «Ilenaror nonoaHuTeNbHOrO 00pa3zoBanus aeteit u B3pocibix» (IIpukaz MunucrepcTBa Tpyaa
u counanbHOM 3amuThl PO ot 5 mas 2018 r. No 298 «OO6 ytBepxaeHuu mnpodeccuonHanpHoro cranaapra «llemaror
JIOTIOJIHUTEJIBHOTO 00pa30BaHUs IETEH U B3POCIBIX)»).

6. denepaibHBIN TOCYJAPCTBEHHBIN 00pa30BaTENIbHBIM CTAHJAPT OCHOBHOIO 00IIEro oOpa3oBaHusi (YTBEPKIEH MPUKA30M
MunuctepcTBa 06pazoBanus U Hayku Poccuiickoit @eneparuu ot 17 nexadbpst 2010 r. Ne 1897) (pen.21.12.2020).

7. ®enepalibHbI TOCYAAPCTBEHHBIA 00pa30BaTENbHBIA CTaHIAPT CpeaHero oomero oOpa3oBaHUs (YTBEPKAEH NPHUKA30M
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 1. Ne 413) (pen.11.12.2020).



8. Meroanueckue pEeKOMEHJALMU IO CO3JaHUI0 M (YHKIMOHHPOBAHMIO JIETCKUX TeXHOMapkoB «KBaHTOpuym» Ha Oase
o011eo0pa3oBaTeabHbIX OpraHu3aluil (yTBepKAeHbl pacnopsikeHrneM MuHucTtepcTBa npocselieHust Poccuiickoit ®denepanuu ot
12 staBaps 2021 1. Ne P-4).

9. Meronnyeckue peKOMEHJIALMU IO CO3JaHHI0 M (YHKIMOHMPOBAHHWIO LEHTPOB LuppoBoro obpazoanus «IT-kyo»
(YyTBep K IeHBI pacropsikeHrneM MUHUCTEpCTBa pocBelieHus Poccuiickoit @enepanuu ot 12 suBapst 2021 1. Ne P-5).

10. Meroanueckue pEKOMEHIAIMM 1O CO3AAHUI0 M (PYHKIHOHUPOBAHUIO B 0O0IIEOOpa30BATEIbHBIX OPraHU3AIMSIX,
PacCoOJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX ropojax, LEHTPOB 0Opa30BaHMUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON
HarpaBieHHocTel («Touka pocTtay) (YTBEpkKACHBI pacrnopsbkeHueM MunuctepcTBa npocBelienus Poccuiickoin denepanuu ot
12 saBaps 2021 r. Ne P-6).

Pabouas mporpamma obecrnieurnBaeT BEIMOIHEHHE (DeepaTbHOTO TOCYapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.
CoBpeMeHHBIE JKCIEPUMEHTAIBHBIE HCCIEAOBAHUS O XUMHH YK€ TPYIHO MPEACTaBUTHh 0€3 HCMOJIh30BAHUS HE TOJBKO
aHAJIOrOBBIX, HO U HMUQPPOBBIX U3MEPUTENBbHBIX MpuOopoB. B denepansnom ['ocynapctBennom O6pazoBatenbHOoM CTanpapre
(®I'OC) nponucaHo, YTO OJHUM U3 YHUBEPCAIBHBIX YU4E€OHBIX NEHCTBUMA, MPUOOPETAEMBIX YUAIIUMHUCS, TOJDKHO CTaTh YMEHHUE
«TPOBEJICHUSI OMBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIICIOBAHUN, MPSMBIX M KOCBEHHBIX M3MEPEHUN C HMCIOJIb30BAHHEM
aHAJIOTOBBIX U ITU(MPOBBIX U3MEPUTEITHHBIX TPHOOPOBY.

VY4eOHbIN SKCIEPUMEHT TI0 XUMUH, MPOBOIUMBINA Ha TPAJAUIIMOHHOM O00OpYAOBaHHUH, O€3 MPUMEHEHHs TU(POBBIX J1aA0OPATOPHA,
HE MOXXET IMO3BOJIUTH B TIOJIHOM MEpe PElIuTh BCE 3a/1a4i B COBPEMEHHOM IIKOJIE.

DTO CBS3aHO € PAAOM IPUYMH:

* TPAIUIIMOHHOE IIKOJIBHOE 000PYyI0BaHUE M3-3a OTPAHUYCHUS TEXHUYECKUX BO3MOXKHOCTEH HE MO3BOJISIET MPOBOAUTH MHOTHE
KOJIMYECTBEHHBIC UCCIICIOBAHMS,;

* JUIMTEILHOCTH IPOBEJCHHS XUMUIECKIX UCCIIEIOBAaHUI HE BCET/Ia COTIAacyeTCsl C [UTMTETbHOCTHIO YIeOHBIX 3aHATHH;

* BOBMOXHOCTh TIPOBEICHHSI MHOTHX MCCIICAOBAHNN OTPAHMYUBACTCS TPEOOBAHUAMU TEXHUKH 0€30MaCHOCTH H JIp.

[MudpoBast mabopaTopusi MOJHOCTHIO MEHSET METOAUKY M COJCp)KAaHUE HKCIEPUMEHTAIbHOW EATENHHOCTH W peIIaeT
BBITIICTICPEUNCICHHBIC MpoOseMbl. [IIUpOKMil CHEKTp MAaTYMKOB TO3BOJIIET YYAIIMMCS 3HAKOMHTBCS C TapaMeTpaMu
XUMHUYECKOTO HKCIIEPUMEHTAa HE TOJIbKO Ha KAa4eCTBEHHOM, HO M Ha KOJWYeCTBEHHOM ypoBHe. lludpomas mabopatopus



MO3BOJISIET BECTU JJIMTEIbHBIN AKCIIEPUMEHT J1aKe€ B OTCYTCTBHE AKCIIEPUMEHTATOpPA, a 4acTOTa MX M3MEPEHUN HEMoJBIacTHA
YeJI0BEUECKOMY BOCIIPUSITHIO.
B mpouecce hopmrpoBaHus SKCIIEPUMEHTATBHBIX YMEHUM YUEHHUK 00y4YaeTcs MPeACTaBIsITh HHPOPMAIIMI0 00 UCCIETOBAHUH B
YEeTHIPEX BUAX:
* B BepOaJbHOM: ONUCHIBATH ASKCIEPUMEHT, CO3/1aBaTh CJIOBECHYI0 MOJENb JKCIEPUMEHTa, (DPUKCUPOBATh BHHUMAaHHE Ha
U3MEPSEMBIX BEIMUYMHAX, TEPMUHOJIOTHH;
* B TaOJIMYHOM: 3aMOJIHATH TAOJNMIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHHs TpaduKoB (IIPH ATOM Y YYAIIUXCS BO3HUKAET
MEPBUYHOE MPEACTABICHUE O MacIITabax BEITUYMH);
* B rpauueckoM: CTpPOUTh TpaduKud MO TAOIMYHBIM JAHHBIM, YTO Aa€T BO3MOXKHOCTH MEpeXoja K BBIIBHKEHUIO THIIOTE3 O
XapakTepe 3aBHUCHMOCTH MEXIY BEIUYMHAMH (TP 3TOM YUYHUTENb MOKa3bIBAET MPEHMYIIECTBO B BU3YyaIM3AIMH 3aBUCUMOCTEN
MEXTy BETUYMHAMU, HATJITHOCTh 1 MHOTOMEPHOCTD); B BUJI€ MaTEMaTHYECKUX YPABHEHMIA: 1aBaTh MAaTEMAaTUYECKOE OMHUCAaHNE
B3aMMOCBS3H BEIMYNH, MAaTEMaTHISCKOE 0000IIeHNUE.

[lepexon OT Kaxaoro sTama MpeACTaBlICHUs MH(OPMALMK 3aHMMAET JOBOJBHO OOJIBLION NMPOMEXKYTOK BpeMeHu. B 8—9
KJ1accax 3TOT Ipolecc HeooxoauM. B sTom nminane undpossie 1a00paTOpUu CYIIECTBEHHO IKOHOMST BPEMS.

Oto BpeMs MOxHO norpatuth corjacHo ®I'OC Ha QopmMHUpoBaHUE HCCIEAOBATEIbCKUX YMEHHUH Ydallluxcsi, KOTOpbIE
BBIPAKAIOTCS B CICAYIONIUX TCUCTBUSX:
* OIIpeieNIeHHe MPOOIIEMBI;
* IOCTAHOBKA UCCJIEI0BATEIbCKON 3a1auH;
* IJJAaHUPOBAHUE PEIICHUS 3a/1a4H;
* IOCTPOEHUE MOJICIIEH;
* BBIJIBIDKCHUE THUIIOTE3;
* SKCTIEpUMEHTANIbHAS TIPOBEPKA TUTIOTE3;
* aHAJIM3 TaHHBIX PKCIIEPUMEHTOB HJIM HAOIIOICHU;
* hopmynrpoBaHUE BHIBOOB.

[Tocmegnue ToApl y ydalmmxcsi HAONIONAETCs HU3Kas MOTHUBAIMS HM3YyUEHUS €CTECTBEHHO-HAYYHBIX IUCHUIUIMH U Kak
CIIEJICTBUE MaJieHue KadecTBa oOpazoBaHus. IlocraBisiemMble B IIKOJIbI COBPEMEHHBIE CPEACTBA OOYYEHHs, B paMKax MpPOEKTa
«Touka pocTa» comepKaT KakK YK€ XOpOILIO H3BECTHOE O0OpyIoBaHHE, TaK M MNPUHIUIHAIBHO HOBOE. JTO IU(PPOBBIE
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7abopaTopur W JaTYMKOBBIC CHCTEMBI. B OCHOBY MaHHOW 00Opa30BaTENbHOW MPOTPaMMBI 3aJ0KEHO MPUMEHEHHE ITUPPOBBIX
naboparopuid. TemaTHka TPEUIOKEHHBIX SKCIIEPUMEHTOB, KOJIMUYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpEe MPUMEPHOMN
o0pa30BaTeNbHON TPOrpaMMbl TI0 XHMHUH, COAepkKaHHI0 DenepalbHOTO TOCYAapCTBEHHOTO 00pa3oBaTEebLHOTO CTaHAapTa
(®I'OC) cpennero (MOJIHOT0) 00IIEro 00pa30BaHMUS.

Y4ueOHO-METOANYECKUI KOMILJIEKC -

v' Pabouas terpanb. 8 kimacc (aBTopsl O. C. I'abpuensn, C. A. Craakos).
v' Pabouas terpanb. 9 kiacc (aropsl O. C. I'abpuensa, C. A. Ciaakos).

v Xumus. 8 knacc. Yueonuk (aBrop O. C. I'abpuensn).

v Xumus. 8 kinacc. DJIEKTPOHHOE MYJIbTHMEINIHOE H3IaHHE.

v' Xumus. 9 knacc. Yueonuk (asrop O. C. I'aGpuensn).

v Xumus. 9 kinacc. DJIEKTPOHHOE MYIbTUMEANNHOE H3JaHKE.
Ieab y4eOHOIr0 mpeamMera.

dopMHUpoOBaHUE Yy yYAIIUXCS YMEHHS BHJICTh W MOHMMATh IIEHHOCTh OOpa30BaHMS, 3HAYMMOCTb XHMHUYECKOTO 3HAHUS IS

Ka)XJIOT0 YeJloBeKa HE3aBHCHMO OT €ro MpodecCHOHAIBHON NeSITeIBbHOCTH; YMEHUS pa3inyaTh (DaKThl U OIEHKH, CPAaBHHBATH
OIICHOYHBIC BBIBOJABI, BUJAETh MX CBA3b C KPUTECPUSIMHU OIICHOK W CBSI3b KPUTEPUEB C OMPEACICHHOM CHCTEMOW IIEHHOCTEM,
(bopMyIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ULIHUIO;
dopmupoBaHuEe y 00yYarOUIUXCs EJIOCTHOrO MPEACTABICHUS] O MUPE W POJIM XUMHUHU B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpPA; YMEHUSI OOBACHATH OOBEKTHI M MPOLECCHl OKPYXKAIOIIEH JACHCTBUTEIBHOCTH —IIPUPOIHOM,
COIIMAJILHOM, KYJIbTYpPHOM, TEXHUUYECKOW Cpelbl, UCMOIB3Ys Il dTOTOXMMHUYECKUE 3HAHUS;, NMPUOOpeTeHHe O0ydarolmuMUCs
OTbITA PA3HOOOPA3HOW JEATETbHOCTU, TMO3HAHUS M CAMOMNO3HAHMS; KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEM),
MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUIS PA3IMYHBIX BUIOB ACATEIBLHOCTU: PEIICHUs MpoOJieM, MPUHSATHUS PELICHUM, TTOUCKa,
aHaimu3a U oO0paboTKu HH(OpPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABBHIKOB HW3MEPEHUN, COTPYJIHUYECTBA, OE30MAaCHOTO
oOpallieHHsI C BEIIeCTBAMH B IIOBCETHEBHOM KU3HHU.
3aj1aun y4eOHOI0 nmpeaMera:
Oo0pa3oBaTeibHbIE:




-opMUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTUHBI MUPA;

Pa3BuBarniue:

-pa3BUTHE JIMYHOCTH O0YUaAIOIIUXCS, UX UHTEJUIEKTYyaJIbHOE U HPABCTBEHHOE COBEPIIICHCTBOBAHUE,

-popMupoBaHUE y HUX TYMaHUCTHYECKUX OTHOIICHUH M 3KOJIOTMYECKH II€JeCO00pa3HOro MOBENCHUS B OBITY U B TPYJIOBOU
NEeSTENbHOCTH;

BocnuraresibHble:

-popMupoBaHUE yMEHUN Oe30macHOTO OOpallleHHs C BEHIECTBAMHU, HCIOJIb3YeMbIMH B TOBCEIHEBHOM >KM3HM; BBIpAOOTKa
MMOHUMAaHUs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHUU XMMHH, a Takke (POPMUPOBAHKME OTHOIICHHS] K XUMHH KaK K BO3MOXKHOU
obsiactu OyAylel MPaKkTUYECKON NesITENLHOCTH.

O011as XapaKTepPUCTUKA Y4e0HOI0 MpeIMeTa.

B cootBercTBHUM ¢ DemepaibHBIM TOCYAApCTBEHHBIM 00pa30BAaTEBHBIM CTAaHIAPTOM OCHOBHOTO 00IIero oOpa3oBaHUs
y4YaImuecs TOJDKHBI OBJIAJIETh TAaKMMH TI03HABATEIBHBIMH YUCOHBIMH JIEHCTBHUSIMH, KaKk yMEHHE (hopMyIupoBaTh IpoOiemMy u
TUINOTE3y, CTaBUTh LIENW M 3aJa4yd, CTPOUTH IUIAHBI JOCTWKEHHUS IIeJIeM M pEIIeHHs] MOCTaBJICHHBIX 3a/ad, MPOBOJUTH
HKCIIEPUMEHT U Ha €ro OCHOBE JIEJIaTh BBIBOJABI U YMO3AKIIOUEHHS, MMPEACTABIATh UX U OTCTAauBaTh CBOIO TOUKY 3peHus. Kpome
ATOT0, ydYamuecs IOJDKHBI OBIAJETh NMPUEMaMH, CBS3aHHBIMU C OMNpEICICHHEM MOHSITHH: OrpaHUYMBATh WX, OIUCHIBATH,
XapaKkTepu3oBaTh M cpaBHHUBaATh. CJeI0BAaTENbHO, MPU HU3YYCHUH XMMUU B OCHOBHOM IIKOJIC ydalluecs JOJKHBI OBJIAJICTh
y4eOHBIMU JEHCTBUSIMH, TO3BOJISIIONIUMU WM JIOCTHYb JIMYHOCTHBIX, MPEJAMETHBIX U METalpeAMETHBIX 00pa30BaTEbHbIX
pE3yIbTAaTOB.

JlanHas mporpamMMa Mo XMMHUHU PACKPBIBACT BKJIA] y4eOHOTO MIpeaMETa B JOCTHKCHHE IIeJIeld OCHOBHOTO 00IIero o0pa3oBaHus 1
ompeensaeT BaKHEHIINE CoAepKaTeIbHbIC IHHUN TTPEIMETA:

BEII[ECTBO —3HAHMS O COCTaBE M CTPOCHUU BEIIECTB, MX BAKHEUIINX (PU3MUCCKUX U XMMHYECKUX CBOMCTBAaX, OMOJOTHYECKOM
JeNCTBUY,

XUMHUYECKasl PEaKIusl —3HaHUs 00 yCIIOBUSX, B KOTOPBIX MPOSIBISIIOTCS XMMHYECKUE CBOMCTBA BEIIECTB, CITOCO0AX yIPABICHUS
XUMUYCCKUMH TTPOIIECCAMU;

MIPUMEHEHHNE BEIIECTB —3HAHMSI M OIBIT MMPAKTUYECKON JIEATEILHOCTH C BEIIECTBAMHU, KOTOPHIE Han0oJIee YacTo YIOTPEOIIOTCS
B TIOBCETHEBHOW KW3HU, IMHUPOKO HCIIOJIB3YIOTCSA B MPOMBIIIIEHHOCTH, CEIHCKOM XO3SUCTBE, HA TPAHCIOPTE; SI3BIK XUMHUU —
CUCTEMA BOKHEUINNUX MOHATUNA XUMHUHA U TEPMUHOB, B KOTOPBIX OHU OIMHCHIBAIOTCS, HOMEHKIIATypa HEOPTAaHMYECKUX BEIIECTB, T.
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€. UX Ha3BaHUs (B TOM YHCIIE U TPUBHAIbHBIC), XUMUYECKUE (POPMYIIBI U ypaBHEHUS, a TAK)Ke MpaBHIia MepeBojia UHPopMaIuu ¢
€CTECTBEHHOTO S13bIKa HA SI3bIK XMMHUHU U 00PaTHO.

[Ipu orbGope comepxaHusi, KOHKPETUZUPYIOUIETO IPOrpaMMy, YUUTHIBAJIOCH, YTO Mepe 00IMUM 00pa3oBaHUEM HE CTOUT 3ajava
npodeccuoHanbHON MOATOTOBKM O0YYaIOIIUXCS. DTO OMPEETUIO MOCTPOCHUE Kypca Kak OOIIEKYJIbTYPHOTO, HAIIPABJICHHOTO,
IpexJie Bcero Ha (popMupoBaHHE W pa3BUTUE MHTEpECa K M3YUYCHHIO XMMHUU. YUTE€HAa OCHOBHAs OCOOECHHOCTH MOAPOCTKOBOIO
BO3pacTa —Havajo Mepexoja OT AETCTBA K B3POCIOCTH, KOTOPBIH XapaKTepHU3yeTCsl pa3BUTHEM MTO3HABATEIHLHOMN ChEpHI.

Ha »tane ocHOBHOro o0OIIEro CpeaHero o0Opa3oBaHMS MPOUCXOAUT BKIIOYEHHE OOy4YalOlUXCAd B MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JICSITEILHOCTh, OCHOBY KOTOPOM COCTaBJSIIOT TaKuW€ YHUBEPCAJIbHbIE y4Y€OHBbIC IEHCTBUS, KaK yMEHUE
BUJIETh NPOOJIEMBbI, CTaBUTh BOMPOCHI, KJIACCU(UIIMPOBATh, HAOIIOAATh, MPOBOAUTH HSKCIEPUMEHT, JeJaTh BBIBOJABI U
YMO3AKJIIOUEHUS, OOBSICHATD, I0KA3bIBATh, 3aIUIIATH CBOU UJEH, JaBaTh onpeaesieHus MoHATUsIM. Crojja e OTHOCATCS TPUEMBI,
CXOJHBIE C OINPENCIICHUEM MOHATUHN: ONMHCAHHUE, XapaKTEPUCTHUKA, PA3bICHEHHUE, CPABHEHUE, pa3inueHue. GOpMHUPOBAHHUE ITUX
YHUBEPCAIbHBIX YUEOHBIX IEUCTBUN HAUMHACTCA €€ B HAYaJIbHOM IIKOJIE, @ B KypC€ XMMUU OCHOBHOM IIKOJIBI IPOUCXOIUT UX
pa3BUTHE U COBEPIICHCTBOBAHUE. B CBSA3M C 3TUM pe3epBHBIC YaChl MIIAHUPYETCSI UCIOIB30BaTh Ha (POPMUPOBAHUE U PA3BUTHE
yYMEHUH MPOEKTHON U UCCIIEI0BATEIbCKON JEATEILHOCTH, YMEHUE BUJIETh TPOOIEMBI, A€JIaTh BHIBOJBI U YMO3AKIIIOUCHHUS.
OCO0EHHOCTH TPOrPAMMBI.

['maBHOE OTIMYME mpemIaraeMou IMPOrpaMMBbl 3aKJIIOYAETCA B JABYKPATHOM YBEIMYEHUU BPEMEHH, OTBEACHHOIO HA M3YyYECHUE
paznena «MHorooOpasue BeEIIECTB». IJTO CBA3aHO CO CTPEMJICHHEM aBTOPOB OCHOBATEIBHO OTPabOTaTh BaKHEUITHE
TEOPETUUYECKHUE TOJOXKEHUSI Kypca XUMHUU OCHOBHOW IIKOJBI HA OOraToM (haKTOJIOTHYECKOM MaTephalie XUMHUU IJIEMEHTOB H
00pa30oBaHHBIX MMHU BellecTB. B mporpamMme mnpeaycMOTPEHO pE3epBHOE BpeMs, TaK KaK peajibHas MPOJOJIKUTEIbHOCTD
y4eOHOT0 ToJla BCET/1a OKa3bIBACTCS MEHbIIIE HOPMATUBHOM.

B cBs3u ¢ mepexo10M OCHOBHOM IIKOJIBI HA TaKylo OpMy UTOTOBOM aTTecTanuu, kak [ 1A, B Kypce mpeaycMoTpeHo BpeMs Ha
MOATOTOBKY K Hed. B mporpamme ocoboe BHHUMaHUE YACIEHO COJEPKAHUIO, CIIOCOOCTBYIONIEMY (POPMUPOBAHUIO COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, TOKA3aHO MPAKTHYECKOE MPUMEHEHNE XUMUYECKUX 3HAHUM.

[TocTpoeHue yueOHOro coaep:kaHusi Kypca OCYIISCTBIISICTCS MOCJIEIOBATEIBHO OT OOIIEro K YacTHOMY C Y4ETOM peaiv3aliuu
BHYTPUIIPEIMETHBIX M METANPEIMETHBIX CBsi3€l. B OCHOBY IOJOXKEHO B3aMMOJCHCTBUE HAYYHOIO, T'YMaHUCTHYECKOTO,
AKCHOJIOTUYECKOTO, KYJIBbTYPOJOTUYECKOTO, JIMYHOCTHO- JESATEIHbHOCTHOTO, HMCTOPUKO-TIPOOJIEMHOTO, HHTETPATHBHOTO,
KOMITETEHTHOCTHOTO MOAX0A0B. Takoe MocTpoeHre MporpaMMbl COXpaHSIET JydlTue TPAAUIMHU B Togaue Yy4eOHOro MaTepHraa C
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MOCTETNICHHBIM YCJIO)KHEHHEM YPOBHSI €ro H3JIOKEHUS B COOTBETCTBMM C BoO3pacToM yuamuxcsa. OHO mpeamosaraer
nocJenaoBaTebHOe (POPMUPOBAHNE U PA3BUTHE OCHOBOIIOJIATAIONINX XMMHUYECKUX MMOHITHH ¢ 7 1Mo 9 Kiacc.

MecTo npeaMeTa «XUMHS» B YUeOHOM ILJIaHE.

Xumnus 8 knacc —102 gaca.

Xumusa 9 xnacc —68 gacos.
JIMYHOCTHBIE, MeTaANPeIMeTHbIE M NMPeAMEeTHbIE Pe3YJbTAThl 0CBOCHHSI YUEOHOI'0 NPeIMeTA.
JINYHOCTHBIE:

-B 1ICHHOCTHO-OPUEHTAIIMOHHOU c(epe —UyBCTBO TOPJOCTH 3a POCCHUUCKYI0 XMMHUYECKYIO HayKy, TYMaHU3M, OTHOIICHHUE K
TPyay, UEIEyCTPEMIEHHOCTB;

-(popMHUpOBaHUE LIEHHOCTH 3JJ0POBOr0 M 0€30MacHOIr0 00pa3a KU3HU;

- YCBOCHHUE MPaBWJI UHAUBUIYAJILHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B UPE3BBbIUYAWHBIX CUTYAIUSIX, YTPOKAIOUIUX
YKU3HU U 3J0POBBIO JTIOJIEH;

-B TPYZ0BOM c(hepe —TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHIIIeH 00pa30BaTeIbHON TPACKTOPHH;

-B TI0O3HABATEIHLHOMN (KOTHUTHBHOM, MHTEIUICKTYaJIbHOM) chepe —yMEHHE YIIPaBIISITh CBOSH MT03HABATEIILHON JEATEIbHOCTHIO;
-opMHUpPOBaHNUE OCHOB JKOJOTHYECKOW KYJIbTYpPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO KOJOTHYECKOTO MBIILICHHUS,
pPa3BUTHE OIBITA IKOJOTHYECKH OPUEHTHUPOBAHHON pedICKCHBHO-OIICHOYHOM M TMPAKTUUCCKOU JEATCIPHOCTH B >KU3HEHHBIX
CUTYaIUsIX.

- OIIpe/IeIICHNE MOTHBAIIUU U3YUCHHS Y4eOHOTO MaTepHaia;

- OLICHMBAHHUE YCBAaMBAaEMOTr0 yueOHOr0 MaTepuaia, HCXO/sl U3 COLMATbHBIX U TUYHOCTHBIX IIEHHOCTEH;

- TIOBBIIICHHE CBOETO 00OpPAa30BATEILHOIO YPOBHS U YPOBHS TOTOBHOCTHM K HM3YyUECHHUIO OCHOBHBIX HCTOPUUYECKUX COOBITH,
CBSI3aHHBIX C Pa3BUTHEM XUMUU U OOIIECTBA;

- 3HAHUE MPABUJ MOBEJICHUS B UPE3BbIYANHBIX CUTYAIIUSX;

- OLIEHMBAHKE COLMATBHON 3HAUMMOCTH MPO(PECCUH, CBA3AHHBIX C XUMHEH;

- BJIaJIeHUE TIpaBUiaMu 0€30MacHOT0 OOpalleHUs] ¢ XUMHUYECKUMH BEIIECTBAMU U 000pYA0BAHUEM, TTPOSIBJICHUE DKOJIOTHYECKOM
KYJBTYPHI.

MertanpeameTHble:




-YMEHHE CAMOCTOSITEIBHO ONPEACNSITh 1IEIM CBOEr0 00y4YeHUs, CTaBUTh U (HOpPMYIUpoBaTh AJid ceOsi HOBBIEC 3a7auu B yuébe u
NIO3HABATEIbHOM JEATEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIILHOMN JIEATEIIBHOCTH;

-yMEHHE CaMOCTOSITENIbHO IIJIAHUPOBATh IMYTH JOCTHKEHUS I1I€Jiei, B TOM YHCIE ajJbTepHATHUBHBIE, OCO3HAHHO BHIOMPATH
HauOosee 3¢ (HeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U MO3HABATEIbHBIX 33]1a4;

-YMEHHE COOTHOCUTh CBOU JECUCTBUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBIISTh KOHTPOJb CBOEH JEATEIBHOCTH B
MpoLecCe JOCTHXKEHUS pe3ysbTaTa, ONPEAeNsATh CHOCOObl JEHCTBHII B paMKax MPEASOKEHHBIX YCIOBUH U TpeOOoBaHUIA,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONIEHCS CUTyallUEeH;

-YMEHHE OIICHUBATh NPABUILHOCTD BBIIOJHEHUS Y4E€OHOU 3a/1aun, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

-BJIaJICHUE OCHOBAMH CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHUSL PELIEHUN U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpA B y4eOHOH U
MMO3HABATEIbHOM IEATCIbHOCTH;

-yMEHHUE OIpPEAeNATh MOHITHUS, CO3JaBaTh OOOOIIEHUS, YCTAaHABIMBATH AHAJIOIMH, KIACCU(ULIHUPOBATH, CAMOCTOSTEIHHO
BBIOMpATh OCHOBAHUSI M KPUTEPUU I KiIacCUPUKAIIMU, YCTAaHABJIMBATH MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTDH JIOTUYECKOE
paccykJieHrue, yMO3aKItoueHue (MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOJIBI;

-yMEHHE CO3/aBaTh, NMPUMEHATh W TMPEOOpPa3OBBIBATh 3HAKA M CHUMBOJIBI, MOJEIM M CXEMBI ISl pEHIeHUs Y4YEOHBIX U
MO3HABATEJIbHBIX 33]1a4;

-yMEHHE OPTaHU30BBIBATh y4€OHOE COTPYJAHHYECTBO M COBMECTHYIO JCSATEIHHOCTh C YUYHUTEJIEM HCBEPCTHUKAMH; paboTaTh
WHJUBUIyaJIbHO W B TPYIINE: HAXOJUTH OOIee pelieHne U paspeniath KOH(IUKTH Ha OCHOBE COTJIACOBaHUS MO3UIUN U y4éTa
HMHTEPECOB;

- popmynupoBaTh, ApryMeHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

-YyMEHHE OCO3HAHHO UCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aa4eii KOMMYHUKAIIMU 111 BBIPAKCHUSI CBOUX UYBCTB,
MBICJIEH U TOTPEOHOCTEI;

-IUIAHUPOBAHUA U PETYJISILIMU CBOCH AEATEIHbHOCTH;

-BJIaICHUE YCTHOU U MUCbMEHHOM PEYbI0), MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIO;

-(opMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JIACTH MCIIOIB30BaHUs UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;
-opMHUpPOBaHUE U PaA3BUTHUE DKOJOTUYECKOTO MBIIUICHUS, YMEHUE MNPUMEHATh €ro B MO3HABATEIbHON, KOMMYHHKATHBHOM,
COIMAIBHON TIPAKTUKE U MPOGECCHOHATHHON OPUEHTAIIHH.

Pezynamuenuvie.



OOyyaromuics MoIy4uT BO3MOKHOCTD JIsl (POPMUPOBAHUS CIHEAYIOIIUX PEryIaTUBHBIX Y Y 1:

* qejenojlaraHve, BKJIIOYas TIOCTAHOBKY HOBBIX ILieJiel, mpeoOpa3oBaHME TMPAKTHUECKOW 3aJaud B IO3HABATEIbHYIO,
CaMOCTOSTENIbHBIN aHaN3 YCIOBUHN JOCTHKEHUS 1IN HA OCHOBE y4€Ta BBIICJICHHBIX YUYUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM
yueOHOM MaTepHale;

* IUJIAHUPOBAHUE MYTU JOCTIKEHHUS LIeIIEH;

* yCTaHaBJICHUE IEJIEBBIX MPHUOPUTETOB, BBIACICHUE aTbTEPHATHBHBIX CIOCOOOB JOCTIXKEHHS IIeIM U BBIOOp Hamboliee

s pekTUBHOTO coCco0a;

* YMEHHE CaMOCTOSATEIHHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIISTH UM;

* YMEHHE MPUHUMATD PEIICHHS B IPOOJIIEMHON CUTYyAITUH;

* IOCTAaHOBKA Y4eOHBIX 3314, COCTABIICHHE IJIaHa U MOCIIEI0BATEILHOCTH ACHCTBUIA;

* opraHu3aius pabouero MecTa MpH BBHIOJHEHUH XUMAYECKOTO SKCIIEPUMEHTA,

* IPOTHO3MPOBAHME PE3YJIbTaTOB OOYYEHMsI, OLIEHUBAHHWE YCBOCHHOTO MaTepuala, OLEHKAa KadecTBa M ypPOBHS IOJYYECHHBIX
3HAHWH, KOPPEKIIUS IJIaHa U crloco0a AEUCTBUS IPU HEOOXOUMOCTH.
lloznasamenvhule.

OOyyaromuics MoIy4uT BO3MOKHOCTD JIJIs1 (GOPMUPOBAHUS CIASAYIONIUX TTO3HABATENbHBIX Y Y /I

* MIOWCK U BBIJIeJICHUE HHPOPMAIIHH;

* aHAJIM3 YCJIOBUI M TpeOOBaHUM 3a71a4H, BIOOP, COMIOCTABIICHHE U 000CHOBAaHUE CIIOCO0A PEIICHUS 3a/1a4K;

* BBIOOp HanboIee 23 (HEKTUBHBIX CIIOCOOOB PEIICHHS 3a7]a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUH;

* BBIJIBIKEHHE U 000CHOBAaHUE TUNOTE3BI, BEIOOP crioco0a e€ MpoBEPKU;

* CaMOCTOSITEIPHOE CO3/IaHUE AITOPUTMA JEATEIHHOCTH MPH PEIICHUH MPOOJIEM TBOPUYECKOTO M MOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTepHU30BaTh BEUIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

* OIMMCHIBAHNE CBOMCTB: TBEPIBIX, KHUIAKUX, TA3000pa3HBIX BEIIECTB, BHIICICHNE UX CYIICCTBEHHBIX MPU3HAKOB;

* u300pakeHHe COCTaBa MPOCTEHINMX BEHIECTB C IMOMOIIBI0 XUMHUYECKHUX (POPMYT W CYIIHOCTH XMMHUYECKHUX PEAKIH C
MTOMOIIBI0 XUMHYECKUX YPaBHEHUH;

* TIpoBeJCHHWE HAOJIOACHUM, OMMCAaHWE NPH3HAKOB M YCIOBUH TEUCHUS XWMHUYCCKHX PEaKIMH, BBIMOJHEHHUE XUMHUYCCKOTO
AKCIIEPUMEHTA, BBIBOJBl HAa OCHOBE aHalM3a HAONIONEHWN 3a SKCIEPUMEHTOM, pEIICHHE 3a7ad, MOJYYCHHE XUMHUYECKOU
uH(}OpMAIUU U3 PA3TUIHBIX UCTOYHUKOB;
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* YMEHHE OPTraHU30BbIBATh UCCIIEIOBAHUE C 1IEJIbIO MPOBEPKU TUIIOTE3S;

* YMEHHUE JIe1aTh YMO3aKIIOUeHHs (MHIYKTUBHOE U TIO aHAJIOTUH) U BBIBOJIbL;

* yMeHUE OOBEKTHBHO OIICHMBATh WH(GOPMAIMIO O BEIIECTBAX M XUMHUYECKUX MPOIECCaX, KPUTUYECKH OTHOCHUTHCS K
NICEBIOHAYYHON MH(POPMAIIUH.

Kommynuxamusenwie.

OOy4armuics MoJIy4uT BO3MOKHOCTD JIJIsI POPMHUPOBAHUS CIETYIOMNUX KOMMYHUKATUBHBIX Y'Y /1:

* IOJIHOE W TOYHOE BBHIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 3aJauaMU M YCIOBUSIMUA KOMMYHHKAITUH,

* aJeKBaTHOE HCIOIb30BAaHUE PEUYEBBIX CPEJACTB I y4acTUs B JUCKYCCHM W apTyMEHTAIlUd CBOEH TO3UIMH, yYMEHHE
MPENICTaBIATh KOHKPETHOE COJEp)KaHUE C COOOIICHHEM €ro B NUChMEHHOW M YCTHOHM (opme, ompeneieHue crocoOoB
B3aMMOJICHCTBHYSI, COTPYIHUYECTBO B MOUCKE U cOOpe HHPOPMAIIIH;

* OmpejeNieHue CIOCOOOB B3aMMOJICHCTBHUS, COTPYIHHYECTBO B TMOUCKE M cOope uH(MOpMAalWW, ydacThe B JUANOTE,
IUTAHUPOBAHKE OOIIUX CIIOCOOOB PaOOTHI, MPOSBICHUE YBAKUTEILHOTO OTHOIIECHUS K APYTUM yUYaIIHMCS,

* OIMCAHME COJIEP>KAHUS BBITIOJIHAEMBIX IEUCTBUM C LIEJBI0 OPUEHTUPOBKH B NIPEIMETHONPAKTUYECKOM JIEATENbHOCTH;

* YMEHHUS YUUTHIBATH PA3HBIC MHEHHUS U CTPEMUTHCS K KOOPAMHAIIMK PA3JIMYHBIX MO3UIIUNA B COTPYTHUYECTRE ;

* (opmynHpoBaTh COOCTBEHHOE MHEHHE M MO3ULMIO0, apryMEHTUPOBATh M KOOPAMHUPOBATH €€ C MO3ULMSIMHM MapTHEPOB B
COTPYJHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JI€ATEIbHOCTH;

* OCYUIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;

* TUTAHUPOBATH OOIIHE CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKITUIO, OIIEHKY JEeHCTBUI MapTHEPA, YMETh yOEkKIaTh;
* HUCIOJIb30BaTh aJICKBaTHBIC SI3BIKOBBIC CPEICTBA ISl OTOOPaKEHHsI CBOMX UYBCTB, MBICICH, MOTHBOB M MOTPEOHOCTEI;
oToOpaxaTh B peuu (onucaHue, OObSICHEHUE) COAEPKaHUE COBEPIIAEMbIX AEHCTBUM, Kak B JOpMe TPOMKOM COLIMATM3UPOBAHHON
pedn, Tak ¥ B popMe BHYTPEHHEH pedn;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHIIUIO, MCIIONB3YysS CPEICTBA YCTHOW M MHUCHMEHHOW KOMMYHHUKAIIMHU TpU paboTe C
TEeKCTaMH y4eOHHKa W JOMOJHUTEIBHOW JUTEPaTypOd, CIIPABOYHBIMHU TaOJUIIAMH, TPOSIBISTh TOTOBHOCTh K YBaXXCHUIO HHOMN
TOYKH 3pEHUS IPU 00CYKICHUH Pe3yIbTaTOB BHIMIOJIHEHHON paOOTHI.

IIpexMeTHbIE:

B no3naBaTensHOM chepe:
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-laBaTh OIpPEACTCHUS] M3YUCHHBIX TMOHITHA: «XUMHUYECKUN 3JIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTBhIE M CJIOXKHBIC
BEIIECTBA», «BEUIECTBO», «XUMHUUYECKast (hOpMyJia», «KOTHOCUTEIbHASI aTOMHAsi Macca», «OTHOCUTEIIbHAs MOJICKYJISIpHAsT Maccay,
«BAJICHTHOCTHY», «CTEMCHb OKHUCICHUSN», «KPUCTAIMYECKAs pPEIIeTKa», «OKCHIbD», «KHUCIOTBD», «OCHOBAHHUM», «COJIN»,
«aM(OTEPHOCTDY, «UHIUKATOP», «IIEPUOTUUYCCKUI 3aKOH», «IEPHOAMYECKas TaOIUIa», «U30TOIMBD), «XUMHUYECKas CBS3bY,
(QJICKTPOOTPUIIATEIIEHOCTDY, «XUMHUYECKash PpEaKIHs», «XUMHUYECKOEC YpaBHEHHUE», «TCHETHYECKas CBSI3b», «OKHUCICHHEY,
«BOCCTAHOBIICHUEY, «IJICKTPOIUTHICCKAS JUCCOIUAITHIS, CKOPOCTh XUMHUYECKON PEeaKITun,;

-0IMCaTh JEMOHCTPAIIMOHHBIC K CAMOCTOSTEIIFHO MTPOBEACHHBIC XUMHUIECKUE IKCIICPUMEHTHI,

-OIMCHIBATh W PA3M4aTh HM3yYEHHBIC KIACChl HEOPTAaHMYECKUX COCTUHEHUH, MPOCTHIC M CIIOKHBIC BEIIECTBA, XUMHUYECKHC
pEaKInm;

-KJ1acCUHUITIPOBATh N3yUYCHHBIC OOBEKTHI U SBIICHUS;

-JIe7IaTh BBIBOJIBI M YMO3AKIIOUEHUS U3 HAOMIOACHUH, N3yICHHBIX XUMHIECKIX 3aKOHOMEPHOCTEH;

-IPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOTHU CO CBOWCTBAMH M3yYCHHBIX;

-CTPYKTYpUPOBATh U3YUCHHBIN MaTepral 1 XUMUUYECKYI0 HH(POPMAIIUIO, MTOTYUYEHHYIO U3 IPYTUX UCTOYHUKOB;

- MOJICJIMPOBATh CTPOCHUE ATOMOB JIEMEHTOB 1-3 MeproI0B, CTPOECHUE MTPOCTHIX MOJIECKYJI;

B 1nieHHOCTHO —OpHEeHTalMOHHOM cdepe:

-aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS U1l OKPYXKAIOIIEeH cpeabl OBITOBOM U MPOU3BOJACTBEHHOMN JCSATEIBHOCTU YEIOBEKA,
CBSI3aHHOM C nepepaboTKON BEIIECTB.

B tpynosoii chepe:

-IPOBOINTH XUMHUUYECKHH SKCTICPUMECHT.

B cdepe 6e30macHOCTH KU3HEIEIATEIIBHOCTH:

- OKa3pIBaTh TEPBYIO MMOMOIIL MPH OTPABJICHHUAX, OKOTaX M APYTMX TpaBMaX, CBSA3aHHBIX C BEHIECTBAMH W JTAOOPATOPHBIM
000pyIOBaHUEM.

Ucnonbiyst o0opynoBanue « Touku poctay, Oydaromuiics HayYuTCs:

* IPUMEHSATHh OCHOBHBIC METO/IbI IIO3HAHKS: HAOJIIOICHHE, N3MEPECHHE, IKCIICPUMEHT;

* OITMCHIBATh CBOMCTBA TBEPIBIX, )KHUJIKHX, Ta3000pa3HbBIX BEIIECCTB, BBIICIASA UX CYIIICCTBEHHBIC MPU3HAKY;

* PacCKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MACChI BEIIECTB, aTOMHO-MOJICKYJISIPHOU TEOPHH;

* pa3nuyaTh XUMHYECKUE U (PU3NUECKHE SIBICHHS, HA3bIBATh IPU3HAKK U YCJIOBHSI POTEKAHUS XUMHUECKUX PEAKIIHIA;
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* coOoAaTh NpaBuiia 6€30MacHOM pabOTHI IPU MPOBEJACHUU OIBITOB;

* MI0JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

* IOJTy4aTh, COOMpPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHEHUM, TPOBOJIUTH OMBITHI,
MOJTBEPKAAIONNE XUMUUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECCTB;

* pacKpbIBaTh CMBICII TOHSITHUS «PACTBOP», BBIYUCIATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PAcTBOpPE, TOTOBUTH
pacTBOPHI C ONPEACIEHHON MaCCOBOM I0JIE pACTBOPEHHOTO BEILIECTBA;

* XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUECKHUX CBOMCTB BEIIECTB OT THMNA KPUCTAUIMUYECKON PEIIETKH, OMNpPENeNiaTh BH
XUMUYECKOU CBSA3U B HEOPTaHUYECKUX COCTUHCHUSIX;

* PacKphIBaTb OCHOBHBIC IMOJIOKEHHS TEOPUM DJICKTPOJUTUUYECKON NHUCCOILMAIMU, COCTABIATh YPABHEHUS AJICKTPOIUTHYECKON
JMCCOIMAIINY KUCIIOT, IIEJI0Y€EH, CoJIel U peakIuii HOHHOTO 0OMEHa;

* pacKpbIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM, ONIPEACIISTh OKUCIUTENIb U BOCCTAHOBUTENb, COCTABIISITh
YPaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN;

* Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKInu;

* XapaKTEpPU30BaATh B3AMMOCBSA3b MEK]ly COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAVIOB M METAJUIOB;

* IPOBOJIUTH OIBITHI MO MOJYYECHUIO U U3YYCHUIO XUMHUECKHUX CBOMCTB PA3JIMYHBIX BEILIECTB;

* rpaMOTHO O0OpaIaThCs C BEIIECTBAMHU B TOBCETHEBHOM KU3HHU.

Ha 6aze nentpa «Touka pocrta» obecrieunBaeTcsi peain3alusi JaHHONM o0pa3oBaTeIbHON MPOrpaMMbl, pa3paOOTaHHON B
COOTBETCTBUM C TpeOOBaHUAMH 3aKOHOJATEILCTBA B cepe 00pa3oBaHus U ¢ yUETOM peKoMeHauuii denepasbHOro oneparopa
yueOHoro npeamera «Xumus». OOpa3oBaTesibHasi MporpaMMa MO3BOJISIET UHTETPUPOBATH PeaIU3yeMble TOJIXO0/Ibl, CTPYKTYpY U
colepkaHUe TIPU OpraHU3auu OoOy4YeHHS XUMHUHU B 8—9 Kjaccax, BBICTPOCHHOM Ha 0a3e J000Tro W3 TOCTYITHBIX y4eOHO-
MeToauyeckux komiekcoB (YMK).

Ucnonb3oBanue obopyaoBanus « Touka pocta» mnpu peanuzanuu ganHor OIl mo3BossieT co3narh yCaoBuUs:
* I7IS1 PACIIUPEHUS COICPKAHUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHUs;
* JIJIs1 IOBBINICHHUS TTO3HABATEIbHONW aKTUBHOCTH O0YYAIOIINUXCSl B €CTECTBEHHO-HAYYHON 00JIaCTH;
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* JUIsl Pa3BUTHUS JIMYHOCTH peOEHKa B mpolecce OOy4eHHs XMMHH, €ro CIHOCOOHOCTeH, (hOpMUPOBAHMS U yIOBIECTBOPEHUS
COILIMAJIbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;
* 17151 paOOTHI C OTAPEHHBIMU IIKOJILHUKAMU.

DopMBbI KOHTPOJIA.
KoHTponbs pesynsTaToB 00yueHus B cooTBeTcTBUU C¢ gaHHOUW OIl mpoBoguTcs B (popMe MUCHMEHHBIX M AKCIIEPUMEHTATBHBIX
paboT, mpenoaaracTcsi MPoOBEACHNUE MPOMEKYTOUHOU U UTOTOBOM aTTECTAllUH.

8 kiacce (102 yaca,3 yaca B HeJeJI10).
Brenenue .
[Ipeamer xumuu. MeTonsl TMO3HAHUS B XUMUU: HAOIIOJIEHHE, DKCIEPUMEHT, MojenupoBaHue. VCTOYHMKHA XHUMHYECKOU
uH(popmaIuu, ee MoJyuyeHUEe, aHajdu3 U MPEACTaBICHUE €ro pe3ysbTarToB. [loHsATHE 0 XMMHUYECKOM d3JeMeHTe U (opmax ero
CYIIIECTBOBAHMSI: CBOOOJIHBIX aTOMaXx, MPOCTHIX U CIOXKHBIX BelecTBax. [IpeBpamenus BemiectB. OTiMurMe XUMUYECKUX PeaKui
oT (uzmveckux sBieHU. Ponb xumMuu B KuU3HM uernoBeka. Xemodwius u xemodoOus. KpaTkue cBelneHUs W3 UCTOPUU
BO3HMKHOBEHHUS M PAa3BUTHUSI XUMHHU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIICHMM XUMHUYECKOW Hayku —pabotsl M. B.
JlomoHocoBa, A. M. bytneposa, /. 1. MenaeneeBa. XuMuueckasi CAMBOJIMKA. 3HAKH XHUMHUYECKUX AJIEMEHTOB U MPOUCXOXKICHUE
uxX Ha3BaHuil. Xumuueckue ¢opmynbl. MHaekchl u koddduimeHtsl. OTHOCUTENIbHBIE aTOMHAas W MOJICKYJISIpHAs Macchl.
[IpoBeneHre pacueToB MacCOBOM JI0JIM XMMUYECKOTO 3JIEMEHTa B BEUIECTBE Ha OCHOBE ero (popmyisl. [lepuoanueckas cucrema
xuMuueckux anemeHToB M. V1. Menpeneena, ee CTpykTypa: Majbie U OOJbIINE MTEPUOIbI, TPYIIIbI U MOATPYIIIIHI.
[Tepuoauueckas cucreMa Kak CpaBOYHOE MOCOOUE sl TOJTYUEHHUSI CBEJICHUN 0 XUMUYECKUX DJIEMEHTaX.
Hemonctpanuu. 1. Mogenu (mapoctepskHeBbie U CTroapta -bpurieba) pa3nmuyHbIX MPOCTHIX U CIOXKHBIX BeecTB. 2. Komnekius
CTEKJITHHOM XMMHUYECKOW mocyapl. 3. Kosnekuuss MarepuasioB U M3A€IUd W3 HUX Ha OCHOBE antoMuHUsA. 4.B3ammopnerictBue
MpaMopa ¢ KUCIOTOM U IOMYTHEHUE U3BECTKOBOM BOJIBI.
JlabopaTtopubie ombiThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAIIMYECKUX BEIIECTB M PacTBOPOB. 2. CpaBHEHUE CKOPOCTH
WCTIapeHUs BOJBI, OJICKOJIOHA W ATUJIOBOTO CTIHPTa ¢ (UIBTPOBAIILHON OyMaru.
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Tema 1. ATOMBI XUMHUYECKHUX 3EMEHTOB.

AToMBI Kak (opMa CYIIECTBOBAHMS XUMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEICHMS O CTPOCHHHM aTOMOB. JlokazaTenbcTBa
CJIO)HOCTH cTpoeHusi aromoB. OnbiThl Pesepdopaa. [lnanerapuas moaens ctpoenus aroma. CocTaB aTOMHBIX siiep: MPOTOHBI,
HEUTpPOHBI. OTHOCUTENBHAS. aTOMHAsI Macca. B3anMOCBSA3b MOHIATUI «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHAas Maccay.
W3meHeHue yducia MpOTOHOB B sipe aTroMa —OOpa30BaHUE HOBBIX XMMHUYECKUX 3JIEMEHTOB. V3MeHeHue uucia HEeUWTPOHOB B
aape aroma — oOpa3oBaHue u30TONMOB. COBPEMEHHOE OMNpENCICHUE MOHITHS «XUMHUYECKUNA 3ieMeHT». W30Tombl Kak
Pa3HOBHUJIHOCTH aTOMOB OJJHOTO XMMHYECKOIO 3JIEMEHTA. DNeKTpOHbl. CTPOCHHUE AIIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKUX
AJIEMEHTOB MayblX NepuofoB. lloHATHME O 3aBEepIIEHHOM 3JEKTPOHHOM YpoBHE. llepuoauyeckas cucTeMa XHUMHYECKUX
sanemeHToB [[. 1. MenneneeBa u cTpoeHne aToMOB —()U3UUYECKUN CMBICI MOPSIKOBOTO HOMEpa 3JIEMEHTA, HOMEpPA TPYIIIbI,
HOMepa mnepuojaa. M3MeHeHue 4uclia 3JEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOTO 3JIEMEHTa —
00pa3oBaHME MOJIOKUTEIbHBIX U OTPHULATENbHBIX NOHOB. MOHBI, 0Opa30BaHHbIE aTOMaMU METAJLUIOB U HeMeTauioB. [IpuyuHb
M3MEHEHUS! METAINIMYECKUX W HEMETAUNIMYECKHX CBOMCTB B mepuojax W rpynmax. OOpa3oBaHve OMHApHBIX COEAMHEHHIA.
[TonsitTue 06 noHHOM cBsi3u. Cxembl 00pa30BaHUs MOHHOW CBA3M. B3anMopelicTBHE aTOMOB 3JE€MEHTOB -HEMETAIJIOB MEXKIY
co0oit —o0Opa3oBaHUEe ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BelecTB. KoBajgeHTHas HEMOIspHash XUMUUYECKas CBSI3b. DJIEKTPOHHBIE
U CTPYKTYpHBIC (hopMyJIbl. BzauMoelicTBre aTOMOB HEMETAIITIOB MEXKTy co00i —o0pa3oBaHne OMHAPHBIX COCTMHEHUI
HEMETAJUIOB. ODJEKTPOOTPUIATENbHOCTh. KoBasieHTHass moJispHast cBs3b. I[lOHATHE O BaJEHTHOCTHM KaK CBOWMCTBE aTOMOB
00pa3oBbIBaTh KOBAJIEHTHBIE XUMHUUYEckue CcBsi3u. CoctaBiieHne (Hopmysl OMHAPHBIX COSAUHEHUHN MO BasieHTHOCTH. Haxoxxnenue
BAJICHTHOCTH 1O (opmyne OuHapHOrO coeauHeHus. B3auMopeicTBHE aTOMOB METAIOB Mexay coboi o0Opa3oBaHHe
METaJUIMYeCKUX KpucTtamwioB. IloHdatne o Meramnnueckoil cBa3u. [lemoHcTpaumu. Monaenu aToMOB XMMHUYECKHX AJIEMEHTOB.
[lepuonuueckas cucrema xumMmuueckux snemeHToB J[. . MenzaeneeBa (paznuunbie (pOpMbI).

JlaGopaTopHble omnbIThl. 3. MojaenupoBaHue NPUHIMNA JEHCTBUS CKaHUPYIOIIEro Mukpockona. 4. M3roroBieHue mojenei
MOJIEKYJI OMHAPHBIX cOoeMHEHM. 5. I3roToBIeHHE MOI€NH, WIUTIOCTPUPYIOLIEH CBOMCTBA METAINTMYECKOM CBSI3H.

Tema 2. IIpocThie BelIecTRA.

[Tonoxxenne metaisioB U HemetaiwuioB B lleproanueckor cucreme xumuueckux 3neMeHToB [[. M. MennpeneeBa. BaxHenmue
MpPOCThIE BEUIECTBA —MeETaUIbl (3KENe30, AJIOMUHUM, KajdblUh, MarHuii, HaTpuil, kanuii). OOmme Quznyeckue CBONCTBA
MeTaisIoB. BaxkHelme npocTble BenecTBa ~-HEMETalIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPO/ia, BOIOPOAa, a30Ta, cepbl, pochopa,
yraepojna. MoJieKyabl MOpPOCTBIX BEIIECTB -HEMETAUIOB —BOAOPOJA, KHCIOpOJa, a30Ta, rajaoreHoB. OTHOCHUTENbHAs
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MoJieKkyJisipHass macca. CrocOOHOCTh aTOMOB XHMMHUYECKHX JJIEMEHTOB K OOpPa30BAHMIO HECKOJIBKUX MPOCTHIX BEIIECTB —
AJUIOTponusA. AJUIOTpONHbIE MOAUUKAIMK Kuciopoaa, docdopa, onoBa. MeTtaluiMueckue M HEMETAUIMYECKHUE CBOMCTBA
OpOCTBIX BemecTB. OTHOCUTENBHOCTh 3TOro moHsATusA. Ywucino Aoraapo. KonnuectBo BemectBa. Monb. MossipHas macca.
Mounsipubiii 00beM ra3o000pa3HbIx BemecTB. KpaTHble eqMHUIBI M3MEPEHUs KOJMYECTBA BEIIECTBA —MUJUIMMOJb U KUJIOMOJIb,
MUJUITUMOJISIPHAsT M KUJIOMOJISIpHAash Macchl BEIIECTBA, MHJITUMOJISIPHBIA M KUJIOMOJISIPHBIA 0OBEMBI Ta3000pa3HBIX BEIIECTB.
Pacuetbl ¢ WCHNOJIB30BaHUMEM MOHSITUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJSPHBIM OOBEM Ta30B», «UYHUCIO
ABoragpo».

Hemonctpanuu. [lonyuenne o3ona. OOpasibl 6€10ro U ceporo oJjioBa, 6enoro u kpacHoro ¢gocdopa. Hekoropble MeTamibl u
HEMETaJJIbI C KOJJMYECTBOM BerecTBa 1 Mosib. MoJiipHbIN 00beM Ta3000pa3HbIX BEIIECTB.

JIabopaTopHble OnbITEL. 6. O3HAKOMIIEHHE C KOJUIEKIIMEH MeTauI0B.7.O3HaKOMJICHHE C KOJUIEKIIMEN HEMETAILIIOB.

Tema 3. CoelMHEHNS XUMUYECKUX 3JIEMEHTOB .

Crenenb okucneHus. CpaBHEHUE CTENEHU OKHUCICHUS W BaJeHTHOCTU. ONpeaelieHHE CTENEHU OKHUCIEHUS JJIEMEHTOB B
ounapubix coequHeHusix. CocrtaBieHue Gopmysa OMHAPHBIX COEAMHEHUM, OO croco0 MX Ha3BaHUN. bUHapHbBIE cOeMHEHUS
METaJUIOB U HEMETAJJIOB: OKCHUJIbI, XJIOpUAbI, CylbPuasl u mp. CoctaBieHue ux Gopmyi. buHapHble cOeTMHEHUS HEMETAJUIOB:
OKCHJIbI, JIETy4YH€ BOJIOPOJIHBIE COEIMHEHUs, MX COCTaB M Ha3BaHus. lIpencraBuTenu OKCUIOB: BOAA, YIIEKUCIBIMA ras,
HeramieHas u3BecTb. lIpeacTaBurenn JeTydnx BOAOPOAHBIX COCAMHEHUM: XJIOPOBOAOPOA M amMuak. OCHOBaHHMS, UX COCTaB U
Ha3BaHus. PacTBopuMOCTh OCHOBaHMiA B Boje. [IpeacTaBuTenu menodeit: THAPOKCHAbl HATPHS, Kaaus U Kaublus. [lonarue 06
WHJUKATOpaxX M KaueCTBEHHBIX peakiusax. Kucnorel, ux cocraB u Ha3Banuda. Knaccudukamnus kucnot. [IpeacraBurenn KUcIoT:
cepHas, coyisiHas, azoTHas. [lonsTue o mkane kuciaorHoctu (mkana pH). M3menenue oxpacku uHAuKatopoB. Coiu Kak
MIPOU3BOJIHBIC KUCJIOT U OCHOBaHUH, X COCTAB U Ha3BaHus. PacTBopuMocTh conelt B Boae. [IpencraButenu coeit: Xaopua
HaTpus, kKapOoHatT U gocdar Kaibiusi. AMOphHbIE U KPUCTAUIMUECKHE BelIecTBA. MEXMOJICKYISIpHbIE B3aUMOACHCTBUSI. THIIBI
KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBONCTB BEIIECTB OT TUIOB KPUCTAUIMUYECKUX PEIICTOK. UMCThIE BEIIECTBA U CMECH.
[Ipumepsl )XUIKKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBoMcTBa YMCTHIX BellecTB U cmecel. Mx coctaB. MaccoBast 1 00beMHast
JI0JIU KOMITOHEHTa cMeCH. PacueTsl, CBA3aHHBIE C UCTIOIb30BAaHUEM MOHSITHS «JI0JIS».

JHemonctparuu. O6pasiibl OKCHUJIOB, KUCIIOT, OCHOBaHUM U coJiei. MoJienn KpUCTANIMUYECKUX PEIIETOK XJI0pUa HaTpHsl, aiMasa,
okcuna yriepoaa (IV). KucioTHo -1ienouHble MHIUKATOPbI, U3MEHEHUE UX OKPACKU B PA3JIMUHBIX Cpelax. YHHUBEpCAJIbHbIN
MHJIUKATOp U U3MEHEHHUE €ro OKPACKHU B pa3nuuHbix cpeaax. [llkamna pH.
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JlaGopatopHbie ombITEL. 8. O3HaKOMJICHHE C KOJUIEKIMEeH OoKcujoB. 9. O3HakoMJeHHWE CO CBoWcTBaMu ammuaka. 10.
KauecTBeHHas peakuust Ha yriekucibid ra3. 11. Onpenenenue pH pacTBopoB KUCIOTHI, mienoun U BoAsl. 12. Onpenenenune pH
JUMOHHOTO M SI0JIOYHOTO COKOB Ha cpese mioaoB. 13. O3nakoMiieHue ¢ Kosuiekiuei conet. 14. O3HaKoOMIIEHHE C KOJUICKIIUEH
BEILIECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKOW pemieTKu. M3roToBiieHre Moaenel KpUCTAUIMYECKUX pemeTok. 15. O3HakomieHue
¢ 00pa31oM TOPHOM MOPO/IBI.

Tema 4. I3MeHeHuUsl, MPOUCXOSIINE C BEIIECTBAMHU.

[Tonatue sBIEHHM, CBSA3AHHBIX C HU3MEHEHUSIMHU, MPOUCXOMSIIMUMHU C BEIICCTBOM. SBIEHUS, CBA3aHHbIE C HU3MEHEHUEM
KPUCTAJUIMYECKOTO CTPOEHUS BEILIECTBA MPU MOCTOSIHHOM €T0 cocTaBe, —(pu3ndeckue siBjicHusl. OU3ndeckue SBiICHUsI B XUMUM:
TUCTUJUISILMS, KPUCTAJUIM3AlUs, BBIIApUBAHME W BO3TOHKA BeIIEeCTB, (QMiIbTpoBaHUE U UEeHTpUdyrupoBanue. SBieHus,
CBSI3aHHBIC C U3MEHEHUEM COCTaBa BEIECTBA, —XUMHUUECKUE peakiuu. [Ipu3Haku v yciaoBUs NPOTEKaHUS XUMHUYECKUX PEaKIUH.
Brienenue TemioTel U cBeTa —peakiuu ropenus. [Tonstue 00 7k30 ¥ SHIOTEPMUYECKUX PEAKIUSIX. 3aKOH COXPAHEHHS MaCChl
BEILIECTB. XMMHUYECKHE YpaBHEHHUA. 3HAYCHHE HMHIEKCOB U Ko3(ppuuueHToB. CocTaBlIeHUE YpPaBHEHUN XUMHUYECKUX PEAKIIMIA.
PacueTsl mo xuMu4eckuM ypaBHEHUAM. PerieHue 3a1ay Ha HaX0XKJACHUE KOJIMYECTBA, MACChl UM 00beMa MPOJIyKTa PEaKIUuu 110
KOJIMYECTBY, Macce WM 00beMY UCXOJTHOTO BellecTBa. PacueTsl ¢ MCIIOIb30BaHUEM TIOHSITHS «JI0J151», KOTJ]a UCXOTHOE BEIIECTBO
JAaHO B BUJIE pacTBOpa C 33JaHHOM MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA WJIM COACPKUT ONMPEACICHHYIO JOJ0 MPUMECEH.
Peakiuu pasnoxenus. Ilpencrasienne o ckopoctu xumuuyeckux peakuui. Karamuszartopel. @epmeHThl. Peakunu coeauHeHus.
Karanutnyeckne u HeKaTATUTHUYECKUE PEAKIMU, 0OpaTUMbIe M HeoOpaTUMBbIe peakiuu. Peakmnuu 3amenienus. Psyn akTuBHOCTH
METAJJIOB, €r0 KMCIOJIb30BAaHHUE JJIsl MPOTHO3WPOBAHMSI BO3MOMXKHOCTH MPOTEKAHUAPEAKIUA MEXKIYy METANIAMH U KUCIOTaMU,
peakiuii BBITECHEHUS OJIHMX METAUIOB M3 PAaCTBOPOB HUX CoOJIeM ApyruMu MeTauiamu. Peaknum oOmena. Peaxiuu
HeWTpanu3anuu. YCJIOBUS MPOTEKaHUsI peakiuii oOMeHa B pacTBOpaxX A0 KOHIA. TUIbI XMMHUYECKUX PEAKIUA Ha MpUMEpe
CBOMCTB BObI. Peakiusi pasyioeHuss —DOJEKTPOJu3 BOJAbL. Peakuuu coeaMHEHUsS —B3aUMOJICUCTBUE BOJIBI C OKCHAAMHU
METaJUIOB U HEMETAJUIOB. YCIIOBUE B3aUMOJICEUCTBHUS OKCHIOB METAUIOB W HEMETAIOB ¢ BOJOH. IloHsATHE «THIPOKCUABD.
Peakuuu 3aMeniieHust —B3auMO/ICHCTBHE BOJIBI ¢ MeTaJlIaMu. Peakiinu oOMeHa —THUIpoJiu3 BEIEeCTB.

Hemonctpanuu. [Ipumepsl ¢u3znueckux siBIeHUM: a) 1iaBieHue napaduHa; 0) BO3rOHKAa MOJA WM OEH30MHON KHUCIOTHI; B)
pacTBOpPEHUE OKpalIeHHBIX coyieil; T) nuddy3us TYyIMHUCTHIX BELIECTB C TOpsIed JIaMnouku HakainuBaHus. [Ipumepsl
XUMHUYECKUX SIBJICHUN:

a) ropenne maruus, hochopa;
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0) B3auMOJICHCTBHE COJISTHON KUCIIOTBI C MPaMOPOM WIJIH MEJIOM; B) mostyueHue ruapokcuaa meau (11);

I') pAaCTBOPEHHE MOJTYUYEHHOTO THAPOKCHIA B KUCIIOTAX;

1) B3aumozercTue okcuaa meau (II) ¢ cepHol KMCIOTOM NMPU HarpeBaHUM;

€) pa3yioKeHHe MepMaHraHaTa Kaus;

) pasyioKeHHe MepOoKCH/Ia BOJOPO/Ia C MOMOIIBIO JUOKCHIA MapraHila 1 KaTana3bl KapTodess Uil MOPKOBH;

3) B3aUMO/ICUCTBUE Pa30aBICHHBIX KUCIOT C METANIAMH.

JlabopaTopHbie onbIThl. 16. [IpokanuBanne Menu B IjlaMeHU CUPTOBKU. 17. 3amenienue meau B pactBope xiopuaa meau (II)
KEJIE30M.

Tema 3. Ilpaktukywm 1. [Ipocreiimme onepamuu ¢ BEIIECTBOM.

1. IlpaBuia TexHMKHM O€30MAaCHOCTH MNpu padbore B xXumuyeckoMm kaOunHere. [lpuembl oOpamienuss ¢ 1a00OpaTOpHBIM
000py/I0BaHUEM M HAarpeBaTebHBIMU Npubopamu. 2. HabmroaeHus 3a u3MEHEHUSIMU, MPOUCXOASIIUMU C TOPSIIEH CBEUOH, U UX
ONKCaHUe (JIOMAITHUI 3KCIIEPUMEHT). 3. AHAIU3 MOYBbI U BOABI (JOMAIIHUN dKcepUMEHT). 4. [Ipr3Haku XUMHUYECKUX PEaKIIHil.
5.IIpuroroBieHue pacTBoOpa caxapa v pacyeT ero MacCoBOM JO0JIM B PACTBOPE.

Tema 6. PactBopenue. PacTBopbl. CBOKCTBA pACTBOPOB 3JIEKTPOJIUTOB .

PactBopenue kak Qusuko-xumudeckuii mporecc. [loHstTue o ruaparax W Kpucramioruaparax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MOJIEIIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT TeMnepaTypbl. HachlllleHHbIE, HEHACBILIECHHBIE U
MIEPECHIIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB [IJISi MPHUPOJBI M CEIbCKOro Xo3siicTBa. [loHsTHE 00 3IEKTPONIUTUYECKOU
JUCCOLMALIMKU. DJIEKTPOIUTHI U HEDJIEKTPOJIUTHL. MexaHu3M OHCCOLMAalUi 3JEKTPOJIUTOB C PA3JIMYHBIM XapaKTepOM CBS3H.
Crenenb daeKTpoiauTHyeckor aucconuanuu. CuibHble U clladble  3JeKTpOoauThl. OCHOBHBIE TMOJOXKEHUS TEOPUHU
ANEKTPOIUTUYECKON Auccoranuu. MoHHble ypaBHeHUs peakiuid. Peakiiuu oOmeHa, unymnue 10 konna. Knaccudukaius 1oHOB
u ux cpoiicTtBa. Kucnortel, ux kmaccudukanus. Juccoumanusi KUCIOT M UX CBOMCTBA B CBETE TEOPUU AIIEKTPOJIUTHUUYECKON
nucconuanuv. MoJieKynsipHble 1 MOHHBIE YPAaBHEHHS peakiuid. B3anMoJeicTBUE KUCIOT ¢ METaulaMU. DJIEKTPOXUMUYECKUN
A HAPSKEHUH METa/uioB. B3anmMoAeHCTBHE KUCIIOT ¢ OKCUJIaMU METAJLIOB. B3anMoneiicTBue KUCIOT ¢ OCHOBAaHUAMU —
peakius HeuTpanmu3anuu. BauMoencTBiue KUCIOT ¢ coyisiMu. Mcnonb3oBanue TabJMIbl paCTBOPUMOCTH JJIsSI XapaKTePUCTUKU
XUMUYECKUX CBOMCTB KuCIOT. OcHOBaHUs, MX Kiaccudukanus. J(uccoumarus OCHOBaHMM M WX CBOMCTBA B CBETE TEOPUU
AIEKTPOIUTUIECKON aucconuanuu. B3anMoneiicTBue ocHOBaHUUW ¢ coysiMu. Mcmosib3oBaHuEe TaOJMIBI PACTBOPUMOCTH JIS
XapaKTEPUCTUKA XUMUUYECKHUX CBOMCTB OCHOBaHUM. B3auMoelicTBue mienoyueit ¢ okcuaaMu HeMeTauioB. Cojiv, UX IUCCOIAIIUs
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U CBOICTBAa B CBETE TEOPUHU HIICKTPOJIUTHYECKOM nucconuanuu. B3aumonencTBue coieil ¢ MeTalylaMu, OCOOCHHOCTHU ATHX
peakuuii. B3aumopeiictBue coseit ¢ comsimu. Mcnonb3oBaHue TaOMMIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XHUMHYECKUX
CBOMCTB couseil. OO0oO1IeHrne cBeleHU 00 OKCHAax, WX KiacCU(UKaIMU M CBOMCTBaxX. ['eHeTWyeckue psapl MeTaia U
HeMeTaiula. ['eHeTnueckas CBS3b MEXIY KilacCaMU HEOPraHMYECKUX BellecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
OmnpeneneHre CTENEHEW OKUCICHMS JJIS 3JIEMEHTOB, 00pa3yloIIMX BEIIECTBA pa3HbIX KiaccoB. Peakinu MOHHOro oOMeHa U
OKHCIIUTENIbHO-BOCCTAHOBUTEbHBIE peakinu. OKUCIUTENhb U BOCCTAHOBUTEINb, OKUCICHHE M BoccTaHOBJIeHUE. CocTaBieHUE
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU METOJIOM AJIEKTPOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JeMoHcTtpanuu. VcnibiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOJAHOCTh. 3aBUCUMOCTh 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHUCJIOTHI OT KOHIIEHTpaluu. JIBU>KEHHE OKPAIICHHBIX HOHOB B JICKTPUYECKOM ToJie. B3auMoielicTBie IMHKA C CEpOH, COISTHOM
KkucioTo, xinopuaoM Meau (I1). l'openre maruus. BzanMmozaeiicTBue XJIOpHOW U CEPOBOIOPOIHON BOJIBI.

JlaGopaTopHbie onbITHI. 18. B3auMoneiicTBe pacTBOPOB XJIOpHIa HATpHsl U HUTparta cepedpa. 19. [lonydyeHne HepacTBOPUMOTo
TUAPOKCUIA U B3aUMOJICUCTBHUE €ro ¢ kucnoramu. 20. B3aumopaeiicTBue KUCIOT ¢ OCHOBaHUsIMH. 21. B3anmoielicTBUE KUCIIOT €
OKCHJIaMH MeTajuioB. 22. B3anmoeiicTBUe KUCIOT ¢ MeTauiamu. 23. B3auMoaencTBue KUCIoT ¢ consiMu. 24.B3auMopeiicTeue
[IeJIoOYEel ¢ KUciIoTaMu. 25. B3anMoaelcTBHE 1IEI0Ued ¢ OKCUIaMU HEMETAJUIOB. 26. B3anMoaelicTBUE 1ieI04e ¢ coaMu. 27.
[TonydyeHne W CBOMCTBAa HEPACTBOPUMBIX OCHOBaHWU. 28. B3auMoJelCTBME OCHOBHBIX OKCHUAOB C KHcIOTaMu. 29.
B3aumMopaeiictBe OCHOBHBIX OKCHAOB ¢ Boaou. 30.B3ammoneiicTBHE KUCIOTHBIX OKCHIOB ¢ mreiodaMu. 31. B3zaumoneiicTBue
KUCJIOTHBIX OKCHUIOB C BOJOH. 32. BzaumopeiictBue coieil ¢ kucioramu. 33. BzaumopeiictBue coneil ¢ umienodamu. 34.
B3aumopeiictBue coieit ¢ consimu. 35. BzauMoaercTBre paCTBOPOB COJIEH C METAIIIIAMM.

Tema 7. Ilpaktrkym 2. CBOMCTBA pACTBOPOB AJIEKTPOJIUTOB.

1.Mounble peakiuu. 2. YCIOBUSI TEUEHUS XUMHUYECKHX PEAKIUNA MEXKAY pacTBOpPAMHU 3JICKTPOJUTOB /10 KoHIa. 3. CBoiicTBa
KHUCJIOT, OCHOBAHUM, OKCUJOB U coJieh. 4. Pelienre skCrnepuMeHTalbHbIX 33/1a4.

9 kyacc (68 yacos, 2 yaca B He/le110)
Beegenue. O6mias xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB U XUMHUYECKUX peakiuil. [lepuonnueckuii 3akon u [lepuonnueckas
cucreMa xumudeckux memMeHToB . . MenaeneeBa. XapakTeprucTuka 3JIEMEHTa 10 €ro NoJIOKEeHUIo B [lepuoanyeckont cucreme
xumudeckux oanemMeHToB JI. WM. MenneneeBa. CBoiicTBa OKCHIOB, KHCIOT, OCHOBAaHMM U COJIeM B CBET€ TEOPUHU
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ANEKTPOTUTUYECKON JMCCOLMALMA U OKUCIEHUSA-BOCCTaHOBJIEHUs. [loHSATHE O mepexoaHbIX sJeMeHTaX. AMQOTEpHOCTb.
I'enernueckuit psax nepexoaHoro sneMmenta. [lepuoanueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUUYECKUX djiemMeHToB /1. U.
MenzeneeBa. XuMuuyecKas OpraHu3ans XUBOU UM HEXKUBOW NPUPOABl. XMMHUYECKUU COCTAaB siApa, MAHTUU U 3€MHOM KOpBI.
XYMMHUYECKHE DJIEMEHThI B KJIETKaX >KUBBIX OpraHU3MOB. Makpo-u MuKpodjeMeHThl. O000IIeHHe CBEICHHA O XHUMHYECKUX
peakuusx. Knaccudukanysa XuMUYeCKUX Peakuii Mo pa3IMuyHbIM MPU3HAKAM: «UHCIIO U COCTAB PEarnupyromux U 00pa3yronmxcs
BEIIIECTBY, «TEIJIOBOU A(DPEKT», «HAMPaABICHUEY, «M3MECHEHHE CTCIICHEW OKHCIIECHUS JJIEMEHTOB, 00pa3yIOMUX pearupyroliue
BEILIECTBa», «(a3zay, «UCIOIb30BaHUE KaTaiu3aropay». [IoHsITHE O CKOPOCTH XMMHUYECKOW peakiuu. PakTopbl, BIUAIONIUME Ha
CKOPOCTh XUMUYECKUX peakuuil. Katanuzaropsl u katanu3. UHruOMTOpsl. AHTHOKCUIAHTBI.

JleMoHCTpanuu.

Pasznuunsie dhopmer Tabmuist [. . MenneneeBa. Mogenn aToMOB 3JeMEeHTOB 1—3-T0 mepuooB. Mojenb CTpOEHUsI 36MHOTO
mapa (momnepeyHslii pa3pes). 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIUU OT IPHUPOAbl PEarupyroluX BEUIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHWYECKON PEAKIMU OT KOHUEHTPAIMU PEArupyrollnX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUHU OT
TJIOIIAN COMPUKOCHOBEHUSI PEATUPYIOMIUX BEHIECTB («KUISIIIUNA CJIOW»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEakluu OT
TEeMIIepaTyphl pearupyromux BemecTs. ['OMOreHHbIN U TeTepOreHHbIN KaTalin3bl. DepMeHTaTUBHBIN KaTanu3. MiHrubuposanue.
JIaGopaTOpHBIE OMBITHL.

1. Ilony4yeHune TUAPOKCUIA IIMHKA U UCCIEAOBAaHUE €ro CBOMCTB. 2.MonenupoBanue noctpoeHus: llepmonndeckoit cucTeMbl
xuMuueckux sneMeHToB J[. 1. Menneneea. 3. 3amemieHue xeie3oM Meau B pactBope cynbdara meau (II). 4. 3aBucumocThb
CKOPOCTH XUMHUUYECKOU PEAKLIMU OT IPUPOJIbI PEATUPYIOIIMX BEIIECTB HA IPUMEPE B3aUMOJICUCTBUS KUCIOT C METAJLIAMM.

5. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMU OT KOHIEHTPAIMHA PEarupyronyx BEIECTB HA TPUMEPE B3aUMOICHCTBUS LIMHKA
C COJITHOM KHCJIOTOM pa3IMyHOM KOHIIEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XHWMHYECKOM pEAKIUU OT IUIOMAIA CO-
IIPUKOCHOBEHUSI PEAarupyrolMx BemEecTB. 7. MOAEIMPOBAHUE «KUITALIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTH XHWMHYECKOMN
peakiuu OT TEMITEpaTypbl pearupyroIIuxX BEIIECTB Ha MpUMepe B3auMoieicTBus okcuaa meau (I11) ¢ pacTBOpoM cepHOM KHUCTOTHI
paziuuHoOi Temmeparypbl. 9. PasnmokeHue mnepokcuja Bojopoja C mnomoinbio okcujga Mapranna (IV) um karamaszel. 10.
OGHapyxeHue KaTaja3bl B HEKOTOPBIX MHUILIEBBIX MNpoaykTax. 11. MHruOupoBaHue B3aMMOJCHUCTBUS KHUCIOT C MeTajlylaMu
YPOTPOIUHOM.

Tema 1. MeTamnibl .
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[Tomoxenne wMeraiuioB B Ilepuoamyeckont cucreme xumudeckux osneMeHToB JI. WM. Menneneesa. Meramumnyeckas
KpUCTAJUIMYECKasl pelieTka W MeTajuimueckas Xumuueckas cBsizb. OOmue ¢usndeckue cBoiicTBa MeTamioB. CIuiaBbl, HX
CBOMCTBA W 3HayeHHE. XUMHUYECKUE CBOMICTBA METAUIOB KAaK BOCCTAHOBUTENICH, a TAaKXKE B CBETE€ HMX MOJIOKEHUS B
AIEKTPOXUMHUYECKOM PsiTy HanpsikeHU MeTaiioB. Koppo3us MeTamioB U crnocoObl 60psObI ¢ HEl. MeTallibl B IpUpo/IE.

O6mume crnocobsl ux monaydenus. OOIIas XapakTepUCTHKA IIEIOYHBIX MeTaioB. Metamisl B mpupone. OOume crnocodbl ux
nosyyeHusi. Ctpoenne aromMoB. I1lenoynsle MeTamibl —IIpOCThIE BElEeCTBA. BakHeWIne COETMHEHHS] IEJTOYHbBIX METAIIIOB —
OKCHJIbI, TUAPOKCH/IBI U COJH (XJIOPUbI, KAPOOHATHI, CyJIb(ATHI, HUTPAThI), UX CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO35HCTBE.
Kanuitneie ynoOpenus. OOmias XxapakTepUCTHKa 3JIEeMEHTOB TaBHOM moArpynnbel Il rpynmei. CTpoeHHME aTOMOB.
[I{er0yHO3EMENBHBIE METAJJIBI —IIPOCTHIE BEIIECTBA. BaKHEHIIME COENMHEHUS IIEIOYHO3EMENBHBIX METAIOB —OKCHUJBL,
TUAPOKCUIIBI U COJIM (XJIOpHUIbI, KapOOHAThl, HUTPAThl, Cylb(darbl, (ocdaTel), UX CBOMCTBA W NPUMEHEHUE B HAPOIHOM
xo3sicTBe. AmomuHuil. CTpoeHue aroMa, (pu3ndecKkue U XMMUYECKHe CBOMCTBa MPOCTOro BemecTBa. COeTMHEHUS allFOMUHUS —
OKCHUJ U THUAPOKCHU], UX aM(poTepHblid xapakrep. Baxueimme comu amomunus. [I[puMeHeHHE aqlOMUHHS U €r0 COEAUHEHHI.
XKenezo. Crpoenue atoma, (u3MuUecKHe M XMMHUYECKHE CBOMCTBa mpocTtoro BemiectBa. ['eHernueckue psiapl Fet+2 u Fet+3
.Baxxneimme conu xene3a. 3HaUCHHE JKEJI€3a U €ro COSAMHEHUM I IPUPOABI U HAPOIHOTO XO35MCTBA.

JleMoHCTpanuu.

OOpa3ipbl METOYHBIX U HIEJI0YHO3EMETbHBIX MeTallIoB. O0pa3isl crijiaBoB. B3auMopeiicTBre HaTpus, JINTUS U KaJIbLIKS C BOJOM.
B3aumogelictBue HaTpus W MarHus C KUACJIOpPOAOM. B3auMopelcTBHE METAIOB ¢ HeMmeTaulaMu. llonmydeHue ruapokcuaoB
xenesa (11) u (III).

JIaGopaTOpHBIE OMBITHI.

12. B3aumojeicTBrE pPacTBOPOB KHUCJIOT U cojie ¢ metauiamu. 13. O3nakomiieHue ¢ pynamu xenesza. 14. OxpammBaHue
IJJAMEHU COJIIMM ILIEJIOYHBIX MeTauioB. 15. B3ammopneinictBue kanbiuss ¢ Bogou. 16.IlomyueHne ruapokcmiaa KaubLus M
uccieoBanre ero cBorcTB. 17. [lomyyenue ruipokcnia antOMUHUS U UCCIENOBAaHNE €r0 CBOMCTB. 18. B3anmoneiicTBue xene3a
¢ coisiHoM kucnotoi. 19. ITonyuenne rugpokcuaos xkenesa (1) u (111) u u3yuenue ux cBOMCTB.

Tema 2. Ilpaktukym 1. CBOMCTBA METAJUIOB U UX COCAMHEHUM .

l. OcymecTBneHne LEMOYKH XUMHUYECKUX npeBpaunieHuid. 2. [lomydyeHue W CBOMCTBA COEOUMHEHHM MeTaiuioB. 3. Pemenue
DKCIIEPUMEHTAIIBHBIX 3a/1a4 HA PACIIO3HABAHUE U ITOJyYEHUE COCIUHEHUN METAIIIIOB.

Tema 3. Hemeraiubl.
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OO0miast xapakTepuCTHKa HEMETAJJIOB: mojoxkeHue B llepuommyeckoit cucreme xumudeckux snemeHToB J[. V. Menpeneesa,
OCOOEHHOCTH CTPOEHHUS aTOMOB, 3JEKTpooTpUIaTeNbHOCTh (D0) kKamepa «HeMeTAIIMYHOCTWY», psia 0. Kpucrammuueckoe
CTPOCHUE HEMETAJJIOB —IIPOCThIX BewEecTB. AimoTpornus. duznyeckue cBOKWCTBA HEMETAIUIOB. OTHOCHUTENIBHOCTh MOHSTHI
«meTamu» U «HeMetaw». Bomopon. Ilomoxenune Bomopona B Ilepuogmveckoid cucrteme XumMuuyeckux snemeHtoB J[. .
MengeneeBa. CtpoeHue aroMa U MOJIEKyJbl. DU3NUECKUE 1 XUMHUUYECKUE CBOMCTBA BOJOPOA, €r0 MOJYYEHUE U IPUMEHEHHE.
Bona. Crpoenue monexkynsl. BomoponHas xumuueckas cBs3b. Dusznueckue CBOWCTBa BOJIbI. AHOMaJWU CBOMCTB BOJIBI.
I'uapodunbabie u rUapOoPOOHBIE BemiecTBa. XUMHUYECKHE CBOMCTBa BOjAbL. KpyroBopoT Boabsl B mpupojne. Bomoouwcrka.
Abspanust Boabl. beitoBbie (hunbTpsl. MuHepaibHble BoAbl. JMCTWIIMPOBAaHHAS BOJA, €€ MOJy4YyeHUuEe U npumeHenue. OO1mas
XapakTepucThka ranoreHoB. Ctpoenue aToMoB. [IpocTeie BenecTBa U OCHOBHBIE COEMHEHUS TAIO€HOB, UX cBoicTBa. KpaTkue
CBeJIeHUs 0 xjope, Opome, prope u Kozae. [IpuMeHeHne rajioreHoB U UX COEIMHEHUN B HapoaHoM Xo3siicTBe. Cepa. CTtpoeHue
aToMma, aJJIOTPOIUs, CBOMCTBA M MpUMEHeHHe pomoOuueckoit ceprl. Oxcuanl cepol (IV) u (VI), ux momydeHue, cBoilcTBa U
npumeHeHue. CepHasi KUCJIOTa U €€ COJM, UX NMPUMEHEHHE B HapOJHOM Xo3siicTBe. [IpoM3BOACTBO CEpHOM KHCIOTHL. A3OT.
CrpoeHue atoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHUAK, CTPOEHUE, CBOWMCTBA, NOJIyYeHrue U npuMmeHenue. Comnu
aMMOHUSI, UX cBoicTBa u nmpumeHeHnue. Okcunbl azora (II) u (IV).A30THast kucnoTa, ee CBOMCTBAa U MpuMmeHeHue. Hutparsl u
HUTPUTHI, PoOJIEMa UX COJEPKaHUS B CEIIbCKOXO3SIMCTBEHHOM mpoaykiuu. A3oTHble yaoOpenus. ®ochop. Ctpoenue aTtoma,
aJUTOTpOMUsA, CBOMCTBa Oenoro u kpacHoro (ocdopa, mx mnpumenenue. OcHoBHbIE coenuHeHus: okcua (ochopa (V) u
oproochopnas xkucmora, ¢ocharel. DochopHbie yaoOpeHus. VYriepoxa. CrpoeHue aroMa, auIOTPOIHUs, CBOWMCTBA
Moaudukammii, mnpumenenue. Oxcuzpl yriaepona (1) u (IV), ux coiictBa u npumenenue. KapOoHatsl: KaJlblUT, cOfa, MOTAI, UX
3Ha4YE€HUE B IPUPOJE U KU3HU denoBeka. Kpemuuii. CTpoeHue aTroMa, KpUCTAIUIMYECKU KPEMHHUM, €70 CBOWCTBA U IPUMEHEHHE.
Oxkcupn kpemuus (IV), ero mpupognbie pasHOBUIHOCTU. CWIMKAThl. 3HAUYEHHE COCIMHEHUNW KPEMHHUS B KUBOM M HEXHUBOU
npupoze. [IoHITHE 0 CHIIMKATHOW MTPOMBIIICHHOCTH.

JleMoHcTpanuu.

OO0pasipl TaIOreHOB —IIPOCTHIX BEIIECTB. B3anuMoeiicTBUE rajJoreHoB ¢ HaTpUEM, C alFOMUHUEM. BeITecHeHue Xjaopom Opoma
WIA MOJa U3 pAacTBOPOB HX coJieM. B3anMOIencTBuE Cepbl ¢ METALUIAMU, BOJOPOAOM M KHUCIOPOAOM. B3anmopjencTBue
KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbto. llorioiienrue yrieM pacTBOPEHHBIX BELIECTB WJIM Ta30B. BoccTaHoBieHue
Menu w3 ee okcupa yriaem. OOpasnbl TPUPOAHBIX COSAMHEHHM XJopa, cepwl, ¢ocdopa, yriaepona, kpemuus. OOpasirsl
BOKHEUIIIUX JIJIT HAPOHOTO XO3SIMCTBA CyJb(aToB, HUTPATOB, KapOboHATOB, hocdaToB. OOpa3ipl CTEKIIA, KEPAMUKH, IIEMEHTA.
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JIaGopaTOpHBIE OMBITHL.

20. Ilonmyuenwe wu pacno3HaBaHue Boaopoaa. 21. HcciemoBaHue MOBEPXHOCTHOTO HATSKEHUS BoAbl. 22.PacTBOpeHune
nepMaHraHara Kajiusi WM MeTHOTO Kymopoca B Boze. 23. ['maparanus o6e3BoxkenHoro cyibdara menu (II). 24. U3roTosienue
TUIICOBOTO oTneyaTka. 25. O3HaKoMIIeHHE C KOJUIEKIMEH OBITOBBIX QUIbTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHMHEPAJIbHOM
BoAbl. 27. KauecTBeHHas1 peakiusi Ha rajoreHua-uoHel. 28. Ilomyyenune u pacrozHaBanue kuciopopga. 29. ['opeHue cepbl Ha
Bo3nyxe U B kuciopone. 30.CBoricTBa pa3zdaBieHHON cepHOM KuCHOTHL. 31. M3ydenne cBoiicTB ammuaka. 32. Pacmo3HnaBanme
coJieid ammoHus. 33. CBolicTBa pa30aBIeHHON a30THOM KUCIOTHL. 34. B3anmoielicTBHEe KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Menbto. 35. ['openue pocdopa Ha Bo3ayxe u B kucinopoje. 36. PacnosnaBanue docdaron. 37. I'openue yris B kuciopoje. 38.
[Tonyuenune yronapbHOM KHUCIOTHI M u3yueHue ee cBOMCTB. 39. Ilepexom kapOonatoB B ruapokapoonatsl.4(0. Pasnoxenue
rupokapoonara HaTpus. 41. [lomydyeHne KpeMHEBOM KUCIOTHI U U3yUYE€HHE €€ CBOMCTB.

Tema 4. Tlpaktukym 2. CBOMCTBA COEAMHEHUN HEMETAILIOB .

1. Pemenune skcrnepuMeHTanbHbIX 3ana4 1o teMe «lloarpynma ramoreHos». 2. PemieHne 3KCIIEpUMEHTANBHBIX 3a4a4 MO TEME
«Ilogrpynna kucnoponma». 3.PemeHne sSKcnepuMeHTaIbHBIX 3amad 1o Teme «lloarpynma asora». 4. Pemenune
HKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMe «[loarpynna yrneponay. 5. [lonydyenue, coOupanue u pacro3HaBaHUE ra3oB.

Tema 5. O0o0O6IIeHNE 3HAHUN 0 XWMHH 33 KYPC OCHOBHOW MIKOJbI. [TOATOTOBKA K TOCYAapCTBEHHOM MTOTOBOWM aTTECTAlUU
(T'"A) .

[lepnonnueckuii 3akoH u Ilepumogmueckass cucrema xumuueckux osiaemeHToB JI.M. MengeneeBa. @PU3UUYECKUNA CMBICI
MOPSIIKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB IEpUOJA M TPyNIbl. 3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB 3JIEMEHTOB M MX
COEIMHEHNH B IIEPUOAAX U IPYNIIAX B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAUYECHHUE NEPUOIUYECKOTO 3aKOHA.
Buibl XuMUYeCcKUX CBSI3€M U THUIbl KPUCTAIUIMYECKUX pelIeTOK. B3anMocBs3b cTpoeHust U cBoicTB BemecTB. Kiaccudukanms
XUMHUYECKUX PEAKIUHI MO PAa3IMYHbIM MIPU3HAKaM (YHCIIO U COCTAB PEATMPYIOIIMX U 00pa3yIOIIMXCs BEIIECTB; HATMYNUE TPAHULIBI
paznena ¢a3; TerioBod A((EKT; M3MEHEHHE CTeNeHEHd OKHMCIEHUS aTOMOB; HMCIOJIb30BAaHUE KaTalu3aTropa; HalpaBJieHHUE
nporekanusi). CKOpoCTh XUMHUECKUX Peakuuii U pakTopsl, Biustonme Ha Hee. OOpaTUMOCTh XUMHUUYECKHX PEAKIUN U CIIOCOOBI
CMEILEHHUS] XUMUYECKOTO paBHOBecHs. [IpocThie u ciioxkHbIe BemlecTBa. MeTauibl U HeMeTauibl. ['eHeTnyeckue psabsl MeTaia,
HEMeTa/ula U mepexoJHoro meramwia. OKCUIbl U TUAPOKCHABI (OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI), conu. Mx
COCTaB, KJlacCU(pUKaIus U 00II1e XMMUYECKHE CBOMCTBA B CBETE TEOPUH HIIEKTPOTUTHUECKOMN TUCCOIMALINH.
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TemaTuuyeckoe NVIAHUPOBAHUE.

8 kiacc -102 yaca ( 3 yaca B HeJ1eJ10)

HaunmenoBanue Komn-BO Conepxanue. OcHoBHBIE BUABI y4eOHON
pas3aenoB U TEM JacoB JIEITEIbHOCTHU
Bsenenne. 10 [Ipenmer XHUMUHU. Metoapl | 3HAKOMSATCS C  TMOHSATHSIMHU: «IPOTOH», «HEUTPOHY,

MMO3HAHUS B XMMHHU: HaOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

HUcrounuku XUMHUYECKOMN
uHpopManmu, €€  IOJydYCHHE,
aHaJIM3 W TIPEICTABJIECHHUE €TI0
pE3yIbTaTOB. ITonsarue 0

XUMHUYECKOM 3JIEMEHTEe U (opMax
€ro CyIIeCTBOBAHHS: CBOOOJIHBIX
aToMax, TMpPOCTBIX M  CIIOXKHBIX
BEILIECTBAX. [IpeBpamenns
BemecTB. OTIMYME XUMHUYECKUX
peakiuii oT (PU3NUECKUX SIBJICHUM.
Pons XuMHuM B KU3HM 4YeJIOBEKa.
XeMopunus U xemodoOous.
Kpatkue cBeaeHuss U3 HMCTOPUU

BO3HHMKHOBCHU u Pa3BUTHA
XHUMHU. Ponb OTCUYCCTBCHHBIX
YUYCHBIX B CTAaHOBJICHHNU

XUMHUYECKON Hayku —paboTel M.

(QIEKTPOH», «XHUMHUYECKHN BJIEMEHT», «MacCOBOE
YHUCIION, «HA30TOI, «AIJIEKTPOHHBIN CJION»,
«OHEPTETUYECKUN  YPOBEHBY», «IJIEMEHTBI-METAILIBDY,

«3JIEMEHTBI-HEMETAJUIbD); MIPU XapPAKTEPUCTUKE BELIECTB
NOHATUSA «HMOHHAsl CBSI3b», «HOHBD», «KOBAJEHTHAs
HENOJISIpHAs CBSI3b», «KOBAJECHTHAs MOJISIPHAsl CBS3bY,
«AJIEKTPOOTPULIATEIbHOCTHY,«BAJICHTHOCTbY,
«METaJUINYECKas CBA3bY;

OnuchIBalOT COCTaB M CTPOEHHE AaTOMOB JJIEMEHTOB C
nopsakoBeiMu  Homepamu 1—20 B IIC; cocTaBmsiroT
CXEMBI pacIpeneNeHus] JIEKTPOHOB MO SJIEKTPOHHBIM

CIOSM B DJJIEKTPOHHOM OOOJIOYKE aTOMOB; CXEMBI
00pa3oBaHUsI Ppa3HbIX THUIOB XUMHUYECKOU  CBSI3H;
OOBSICHSAIOT 3aKOHOMEPHOCTHM HW3MEHEHHS  CBOWCTB

XMMHUYECKUX 3JIEMEHTOB B mepuojax u rpynmnax [IC ¢
TOYKM 3pPEHUS TEOPUU CTPOCHUS aTOMA; CPAaBHUBAIOT
CBOMCTBA aTOMOB XMMHYECKUX 3JIEMEHTOB, UCIOJb3YIOT
TakOM BHUJ MAaTEpPUAJIbHOIO MOJCIHMPOBAHUS, Kak
dbu3nuecKkoe MOACIUPOBAHUE; TOJYYAIOT XUMHUYECKYIO
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B. JlomonocoBa, A. M. bytieposa,
J. . MenneneeBa. XumMuyeckas
CUMBOJIUKA. 3HAaKM XUMHUYECKUX
AJIEMEHTOB U MPOUCXOXKICHUE HX
Ha3BaHUN. XUMHUYECKHE (OPMYIIBI.

Hunexcor u KO3 PUITEHTHI.
OTHOCUTENBHBIE aToOMHas u
MOJICKYJISIpHAS MAacCCEL.

[IpoBeneHne pacuyeToB MacCOBOM
JOJIM  XUMHUYECKOTO DJIEMEHTa B
BEILIECTBE HA OCHOBE €ro (POPMYJIbI.
[Tepuognueckas cucrema
XUMHYECKuX dsnemeHToB JI. .
MeHnneneeBa, ee CTpyKTypa: Malible
U OOJBIINE TEPHUOJBI, TPYIIBI U
IOATPYIIIIBI. [Tepuonnueckas
CHUCTEMa KakK CIIPaBOYHOE MocoOue

Ul TIOMYYEHHS CBEIEHUH O
XUMUYECKUX IJIEMEHTAX.

JlaGopatopHbie OTIBITHI. 1.
CpaBHEeHHE  CBOMCTB  TBEPIBIX
KPUCTANIMYECKUX  BEIIECTB U
pacTBOPOB. 2. CpaBHeHue
CKOPOCTH UCIIapeHUS BOJIbI,

OJICKOJIOHA M ATWJIOBOTO CIIHUPTA C
buabTpOBaATEHOM OyMaru.

“H(pOpMAIMIO U3 Pa3IUYHBIX UCTOYHUKOB; OMPEICIISIOT
OOBEKT M AacCIleKT aHajln3a W CHUHTE3a; ONPEICIISIOT
KOMIIOHEHTBI OOBEKTA B COOTBETCTBHU C AacCIIEKTOM
aHajii3a M CHHTE3a; OCYIIECTBJISIOT KAa4eCTBEHHOE U
KOJIMYECTBEHHOE OIMMCAHHE KOMIIOHEHTOB OOBEKTA,
ONpPENENSIIOT  OTHOIICHUST  O0BbEeKTa C  JAPYrUMU
00BbEKTaMH; CYIIIECTBEHHbIC TPU3HAKUA OOBEKTA.
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ATOMBI
XUMHYECKUX
3IIEMEHTOB

13

ATOMBI Kak (popma CyIIecTBOBaHUS
XUMHUYECKUX AJIEMEHTOB.
OCHOBHBIE CBEJICHUS O CTPOCHUU

aTOMOB. JlokazarenbcTBa
CIOKHOCTU  CTPOCHUS  aTOMOB.
Omnbitel Pe3epdopaa. [1nanerapuas
MoJiesib  cTpoeHust aroma. CocTas

aTOMHBIX Aanep: IIPOTOHBI,
HEUTPOHBI. OtHOcHuTeENnbHAS
aroMHasg  Mmacca. B3auMocBs3b

IIOHATUN  «IIPOTOH», «HEUTPOHY,
«OTHOCHTEJIbHAS aTOMHAasl Maccay.

M3meHeHne 4ucna NOPOTOHOB B
aape atoma —o0Opa30BaHUE HOBBIX
XUMUYECKUX JJIEMEHTOB.
WN3meHeHne 4yucna HEWTPOHOB B

anpe aToma —o0pa3oBaHue
M30TOMOB. CoBpemMeHHOE
OTpeJIEIeHHE TOHSITHS

«XuMHYeCKuil 3nemMenT». M3oTomnsl
KaK Pa3HOBUIAHOCTHU aTOMOB
OJIHOI'0 XMMHUYECKOT'O DJIEMEHTA.

DNEKTPOHBI. CrpoeHnue
AJIEKTPOHHBIX YPOBHEH AaTOMOB
XAMHAYECKUX DJEMEHTOB MaJjbIX
TEPUOJIOB. [lonsTne 0

3HAKOMATCSL C TOHATUSIMU: «IPOTOH», «HEUTPOHY,
(QJIEKTPOH», «XHUMHUYECKUM DJIEMEHT», «MacCOBOE
YHUCIION, «HA30TOI, «AJIEKTPOHHBIN CJION»,
«QHEPreTUYECKUN  YPOBEHBY», «IJIEMEHTBHI-METAIIIbIY,
«IJIEMEHTBI-HEMETAIIBI»Y, «HOHHASI CBSA3b», «HOHBIY,
«KOBAJICHTHAs HEMOJISIPHAs  CBSI3b», «KOBAJICHTHA
MIOJISIPHAS CBSI3bY,

«QIEKTPOOTPULIATETLHOCTH, «BAJIEHTHOCTDY,
«MEeTaJInYeCKasi CBA3bY;

OnuceIBalOT COCTaB U CTPOCHUE ATOMOB AJIEMEHTOB C
nopsiakoBbiMu HOMepamu 1—20 B IIC; cocTaBismOT
CXEMBbI PACIPEICIIECHUS JJIEKTPOHOB II0 3JIEKTPOHHBIM
CIOSIM B DJJICKTPOHHOH 000J0YKE aTOMOB; CXEMBbI
o0pa3oBaHUsI Pa3HBIX THIOB XHUMHYCCKOM  CBSI3H;
OOBSICHATh  3aKOHOMEPHOCTH  HW3MEHCHHS  CBOMCTB
XMMHUYECKUX 7leMeHTOB B mnepuogax u [IC ¢ Toukwm
3pEHUs] TEOPUU CTPOCHHUS aTOMA; CPABHUBAIOT CBOMCTBA
aTOMOB XMMHYECKHUX AJIEMEHTOB, HAXOAIIUXCS B OJTHOM
nepuojge wnu  riaBHo nmoarpymme [IC;  maror
XapaKTEPUCTUKY XUMHYECKUX DJIEMEHTOB MO  HX
nosnoxenuto B [1C; onpenenstor THI XUMUYECKON CBSI3H
no Gopmysie BelecTBa; MPUBOAST NMPUMEPHI BEUIECTB C
pa3HbIMU THUIIAMH XHUMHUYECKOW CBSI3U; XapaKTEPU3YIOT
MEXaHHU3MBI o0Opa3oBaHUs KOBAJIEHTHOM CBSI3U
(0OOMEHHBIN), HWOHHOM CBS3M, METANIMYECKOM CBS3H,
YCTaHABJIMBAIOT MPUYNHHO-CJIEACTBEHHbIEC CBS3U: COCTAaB
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3aBEPUICHHOM AIEKTPOHHOM
ypoBHe. llepunonnueckas cucrema
xumuueckux anementos . .
MeHeneeBa U CTPOEHUE aTOMOB
—bu3ndeckuit CMBICTT
MOPSIKOBOIO HOMEPA AJIIEMEHTA,
HOMeEpa TPyIIIbl, HOMEpa NEPUOA.
N3MeHeHne 4yucna 3IEKTPOHOB Ha
BHEIIHEM JJICKTPOHHOM  YPOBHE
aTOMa XUMHUYECKOTO JIEMEHTA
—o00pa3oBaHUEe MOJOXKUTEIBHBIX U
OTPULIATENBHBIX  HOHOB. HOHBI,
oOpa3oBaHHbIE aTOMAaMH METAILJIOB
151 HEMETAILJIOB. [TpuunHb
U3MEHEHHUS]  METAUIMYECKHX U
HEMETAJUIMYECKUX  CBOMCTB B
nepuoax u rpynmax. O6pazoBanue
OuHapHbIX coenauHeHui. [loHsTHE

00  HWOHHOH  CBS3W. CxeMmbl
oOpa3oBaHUsI ~ MOHHOW  CBS3H.
B3anmoneiictBue aTOMOB
AJIEMEHTOB -HEMETAJIOB  MEXKIY
co0oit —o0pa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI TPOCTBIX
BEIIECTB. KoBanenTnHas

HETOJIIpHAs XUMHUYECKas CBSA3b.
ONEKTpOHHBIE M CTPYKTYpHBIE

BEIIECTBA —THUII XHWMHYECKOM CBSI3H, COCTaBIISIOT
dbopmynibl OMHAPHBIX COEJMHEHUM II0 BaJICHTHOCTH,
HaxoJsIT BaJIGHTHOCTh  JJIEMEHTOB 10  (opmyre
OMHApPHOTO COCIAUHEHUS, (POPMYIUPYIOT THIOTE3Y 10
pelieHu0 TpoOJeM; COCTaBJISIIOT IUJIaH BBITIOJHEHUS
ydeOHOM  3aJa4d, COCTaBISAIOT  TE3UChI  TEKCTa;
UCIIOJB3YIOT 3HAKOBOE MOJICTUPOBAHUE, aHAJIOTrOBOE
MOJIETUpOBaHuE; (PU3NUECKOE MOICIUPOBAHUE;
ONPENEIISIIOT OOBEKThl CPABHEHMSI U aCHEKT CpPaBHEHUS
OOBEKTOB, BBIINOJHSAIOT  HEMOJHOE  OJHOJHHEHHOE
CpaBHEHHE.
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hopMyIIBL. BzaumoperictBue
aTOMOB HEMETAJIJIOB MEXK]Ty COO0i
—o0pa3oBaHue OMHAPHBIX
COETMHEHUN HEMETAILIOB.
OnextpoorpunarenbHocTh. Kopa-

JIEHTHAsl moJispHasi cBsA3b. [loHdATHE
O BAJICHTHOCTH KaK CBOMCTBE
aTOMOB 00pa3oBbIBaTh
KOBAQJICHTHBIE XUMHUYECKHUE CBSI3H.
CocraBnenue QopMyn OUHAPHBIX
COCOVMHEHUNH II0  BaJICHTHOCTH.
HaxoxzaeHue  BaJIEHTHOCTH  TIO
dbopmyse OMHAPHOTO COEAMHEHUS.
B3anmoeiicTBuEe aTOMOB METAJUIOB

MEXTyco00i oOpa3oBaHue
METAJTUYECKHUX KPUCTAILJIOB.
[ToHsiTHE O METATIITMYECKOM CBSI3H.

JlabopaTopHbie OTIBITHI. 3.
MopaenupoBanue MIPUHIIUIIA
JIEVCTBUS CKaHUPYIOLIETO

Mukpockona. 4. M3rorosieHue
Mozelied  MOJIEKYJd  OMHapHBIX
coenuHeHuii. 5. MW3rorosiieHue
MOJIEJIH, WIUTIOCTPUPYIOLLEH
CBOMCTBA METAJUIMYECKOM CBSI3H.

IIpocTeie BemecTna.

10

IHonoxenue METAJIJIOB "

3HAKOMSTCSI C TOHATHUSIMH H TCPMHUHAMMA: «MCTAJIJIBID»,
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HemeTtauioB B llepuonmueckon
CUCTEME XUMHUYECKHX DJIIEMEHTOB
J. WU. Menneneera. Baxuenmme
MPOCThIE  BEIIECTBA —METaJUIbI
(>kene3o, aTIOMUHMM,  KaJbIIHH,
MarHuii, HaTpui, Kanwif). OOmme
(¢u3nUecKkue CBOMCTBA METAJIJIOB.
Baxnenmme mpocTsie BEMIECTBA
-HEMETalIbI, 00pa3oBaHHbIE
aTOMaMH  KHCJIOpPOJa, BOJOPOJA,
azorta, cepsl, pocdopa, yrieposa.
Monekymnbl MPOCTHIX BEUIECTB -
HEMETAJJIOB —BOJ0pOJa,
KHCJIOPOJa, a30Ta, TaJIOT€HOB.

OTHOCHUTEIBHAS MOJICKYJIIpHAas
Macca. CnocoOHOCTH  aTOMOB
XUMHYECKHX JJIEMEHTOB K
00pa3oBaHUIO HECKOJIbKUX

MPOCTBIX BEHIECTB —AJJIOTPOMHUSL.
ANOTpOonHbIE MOAUPUKALIUH

kuciopoaa,  (Gocdopa,  ososa.
Merammueckue u
HEMETAJUINYECKUE CBOMCTBA
MIPOCTHIX BEILIECTB.
OTHOCHUTENIBHOCTh 3TOTO TOHSTHS.
Uucno Asoragpo. KonuuectBo

Bemiectsa. Monbs. MonsipHast

«IUTACTUYHOCTBY,
«TEIUTONIPOBOTHOCTHY, «IJICKTPOIIPOBOTHOCTEY,
CHEMETAILIBIY, «AJIOTPOIIHS, «AJIOTPOITHBIC
BUJION3MCHCHHS.

OnuChIBAIOT MOJIOKEHUE IIEMEHTOB-

METaJIOB U AJIEMEHTOB-HeMeTaioB B [1C;
KJIacCU(UIMPYIOT TPOCTHIC BEIIeCTBA HA METAUIBI U
HEMETAJUTBI, AJIEMEHTHI; OINPEACIISIIOT MPUHAIICKHOCTh
HEOPTaHWYCCKUX BEIIECTB K OJHOMY W3 H3YYCHHBIX
KJIACCOB —METAJUIbl W HEMETa/UThl;  JOKAa3bIBAIOT
OTHOCHUTEIBHOCTh  JICJICHHWSI TPOCTBIX BEIIECTB Ha
METalIbl W  HEMETaJUIbl; XapaKTepHU3ylT  oOlIue
du3nueckue CBOICTBA METAIOB,  YCTaHABIMBAIOT
MPUYUHHO-CJICICTBEHHBIE CBS3U MEXIYy CTPOCHUEM
aToMa M XMMHUYECKOW CBSI3bI0 B MPOCTHIX BEIIECTBAX —
MEeTajllax W HeMeTalllaX; OOBACHAIT MHOTrooOpasue
MPOCTHIX BEIIECTB TakUM (HaKTOPOM, KaK aJJIOTPOTIHS;
OTIMCHIBAIOT CBOWMCTBA BEMIECTB (HA MPUMEPax MPOCTHIX
BEIICCTB —META/UIOB M HEMETaUIOB); COOIIOIAIOT
nmpaBuia TEXHUKH O€30MacHOCTH TIPH TMPOBEIACHUHU
HaOIIOJICHU U JIaOOPATOPHBIX OIBITOB; HCIOJIB3YIOT
IIPY PEIICHUH PACUYETHBIX 3a/1ad MOHATHS: «KOJIUYECTBO
BCIIIECTBA»,  «MOJIb»,  «IOCTOSHHas  ABOTaJIpoy,
«MOJIIpHAsT Macca», «MOJISPHBIH 00BEM  Ta3oBy,
«HOpPMAJbHBIE  YCJIOBHUS»;, TPOBOISAT  pacdyeThl C
UCIIOJIb30BAHUEM TIOHSTHH: «KOJMYECTBO BEIECTBAY,
«MOJISIpHAsE Macca», «MOJISIPHBIH 00BEM  Ta3oBy,
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Mmacca. MouJtsipHbIT 00beM
razoo0Opa3HbiXx BemiecTB. KparHbie
CAMHUIIBI U3MEPEHUSI KOJIMYECTBA
BEI[ECTBA —MWLIUMOJIb U KU
JIOMOJIb, MUWLTUMOJISIpHAs u
KWJIOMOJISIpHAs. MacChl BEIIECTBA,
MUJJTUMOJISIPHBIN M KAUJIOMOJISIPHBIN
00bEeMBI Ta3000pa3HBIX BEIIECTB.
PacueTtsl ¢ ucnonp3zoBaHueM
MOHATUM «KOJMYECTBO BEILECTBAY,
«MOJISIpHAsT Maccay», «MOJIAPHBIN
00BEM Ta30B», «IUCIO ABOTaIPO».
Hemoncrpauuu. [lonyuyeHue o30Ha.
OOpasipl 0eoro U ceporo 0JIoBa,
6enoro u kpacHoro docdopa.
HekoTtopbie MeTaibl 1 HEMETAILIBI
C KOJINYECTBOM BelllecTBa 1 MOJIb.
MousipHbiii  00beM  Ta3000pa3HbIX
BEILIECTB.

JlaGopatopHbie OTIBITHI. 6.
O3HakOMJIEHHME C  KOJUICKIIHUEH
MeTtaiuioB. 7. (O3HaKOMJIEHHE C
KOJUIEKIIMEN HEMETAILIOB.

«IIO0CTOsIHHAas ABOF&I[pO». CocraBisior KOHCIICKT
TCKCTaA, CaMOCTOATCIIBHO HCIIOJIB3YIOT
HCIIOCPCACTBCHHOC Ha6JII-0I[€HI/Ie, BBIIIOJIHAIOT ITOJIHOC
KOMIUICKCHOC CpPABHCHHC, BBIIIOJHAIOT CPABHCHHUC II0
aHaJIOIruu.

Coenunenus 23 Crenenp oxucnenuss. CpasHenue | M3ydaror NOHSATHUS: «CTENEHb OKHCIICHUS»,
XUMUYECKUX CTENEHU OKHUCJIEHUS U | BAJICHTHOCTB», «OKCHUIbD», «OCHOBAHHUS», «ILEIOYM»,
DJIEMEHTOB. BaJICHTHOCTH. OnpenenieHne | «KKAYECTBEHHAs PEAKIUs», «HUHIUKATOP», «KHCIOTBDY,
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CTENIEHU OKHUCIICHUSI DJIEMEHTOB B
OMHapPHBIX COCIMHECHUSIX.
Cocrapnenue ¢opMysn OUHAPHBIX
COE€QUHEHUH, OoOmmMi cHmocod Hux
Ha3BaHWM. buHapHBIE COEAMHEHUSA
METaJUIOB U HEMETAJUIOB: OKCHIBI,
XJIOpUABI, Cyabumapl W TIp.
CocraBieHue ux dhopmyiL.
bunapubie COCIMHEHUA
HEMETAJUIOB: OKCH/JIBI, JIETY4He
BOJOPOJHBIE  COCAMHEHUS,  UX
coctaB U Ha3BaHus. [IpencraBurenu
OKCHJIOB: BOJIa, YTJICKUCIIbIH Ta3,

HeraleHas V3BECTbD.
[IpencraBurenu JETY4YUX
BOJIOPOJIHBIX COCIMHECHUN:
XJIOPOBOZOPOL u aMMMUaK.

OcHOBaHus, X COCTaB U Ha3BaHMSI.
PacTBOpMOCTE OCHOBaHMI B BOJE.
[IpencraBurenu LIETI0YECH:
TUAPOKCUJIBI HATPUSA, KA U
kanbuud. [lonstue 00 MHAMKATOpax
U Ka4eCTBEHHBIX peaKuusx.
Kucnorsl, ux coctaB u Ha3BaHHs.
Knaccudukanus KHCJIOT.
IIpencraBuTenu KHUCIOT: CepHasd,
coysiHasi, as3oTHasd. lloHsaTue o

CKUCIIOPOJICOJEPKAIINE KHUCIOTBI», «OECKHUCIOPOIHbBIE
KUCJIOTBI», «KHUCJIOTHAsl Cpelay, «IlIeJIouHas cpeaay,
«HEWTpallbHAsA  cpeaa», «mkana pH»,  «commy,
«amMop(dHBIE BEIIECTBAY, KKPUCTALIUUECKUE BEIIECTBAY,
CKPHUCTAJUIMYECKAS PEIICTKAY, «KMOHHAS
KPHUCTAJUIMYECKas PEIIETKA», «aTOMHAas
KPHUCTAJUIMYECKAs PEIIETKA», «MOJIEKYJISIpHAs
KpHUCTaJIInyecKas peIIETKaY, «MeTaJlJImuecKas
KPHUCTAJUIMYECKAs PEIIETKA», «CMECH»;
KnaccudunupyroT cioxHble HEOPTaHUYECKUE BEIIECTBA
[0 COCTaBY Ha OKCHUJbI, OCHOBAHUs, KUCJIOTbI U COJIU;
OCHOBAaHMs1, KUCIIOTBI U COJIM 110 PACTBOPUMOCTH B BOJIC;
KUCJIOTBI 110 OCHOBHOCTH M COJIEPKAHHUIO KHUCJIOPOJa;
OIPEIICIISIOT MIPUHA]JIC)KHOCTD HEOPTaHUYECKUX
BEIIIECTB K OJJHOMY M3 M3YUEHHBIX KJIACCOB IO (popMysie;
OIUCBHIBAIOT CBOWMCTBA OTIEJIBHBIX IPEACTABUTEIIECH
JIETYy4uX  BOJOPOJHBIX  COCIWUHEHUW, U  COJIEH;
ONpPENENATh BAJICHTHOCTh W  CTENEHb OKHUCIICHUSA
AJIEMEHTOB B  BENIECTBAX; COCTABJISIOT  (HOPMYJIbI
OKCHJIOB, OCHOBAHMM, KUCJIOT U COJICH MO BaJCHTHOCTSIM
U CTENEHSIM OKHUCIICHHUSI AJIEMEHTOB, a TaKXe 3apsiaam
MOHOB; COCTaBJISIIOT Ha3BaHMUS OKCHJIOB,

OCHOBAaHUM, KUCJIOT U COJICH; CPAaBHUBAIOT BAJICHTHOCTH
U CTENCHb OKMCJICHHMS, OKCHJbI, OCHOBAHMS, KHCIIOTHI U
COJIM MO COCTABY; YCTAHABJIMBAIOT F€HETUYECKYIO CBS3b
MEXIY OKCHIOM U THIAPOKCHJIOM U  HAa00O0pOT;
XapaKTEPU3YIOT AaTOMHBIEC, MOJICKYJISIPHbIE, HOHHBIE
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IKajge KuciIoTHOoCcTH (mikana pH).
H3MmeHeHne OKpacKu WHAMKATOPOB.
Conm Kak MpOU3BOHBIE KUCIIOT U
OCHOBaHUH, UX COCTaB M Ha3BaHUI.
PactBopumocTs coner B BOZE.
[IpencraBuTenu coye: XJI0pu

HaTpus, KapboHaT U  Qocdar
KaJIbIU. AMopdHBbIE U
KpUCTAJUIMYECKHUE BEIIECTBA.
MexMOoIeKyIpHbIE
B3aMOJIEVCTBHA. Tumer
KPUCTAJUTMUECKUX PELIETOK.

3aBUCHUMOCTL CBOMCTB BEIIECTB OT
TUTIOB KPHUCTAJUTMYECKUX PEIICTOK.
YucTele BeIIECTBA M CMECH.
[Ipumepbl KHAKUX, TBEPABIX W
ra3zoo0pasHbix cMeceil. CBoiicTBa
YUCTBIX BEHIECTB M cMeced. Hx

coctaB. MaccoBass u oObeMHas
JIOJIM KOMIIOHEHTa cMecH. PacueTsl,
CBSA3aHHBIE C  HMCHOJB30BAaHHUEM
TIOHSATHS «JTO0JIS.

JlaGopatopHbie OTIBITHI. 8.
O3HakKOMJICHUE €  KOJUIEKLHEH
okcuaoB. 9. (O3HaKOMIICHHE CO
CBOMCTBaAMU aMMHaKa. 10.
KauecTtBeHHas peakuus Ha

MCTAJNIMYCCKHUC KPUCTAJUNIMYCCKUC PCUICTKH, IMPUBOIAT
IMPpUMCPHBI BCIICCTB C pa3HbIMU THUIIaMH
KpI/ICTaJ]J]I/I‘{eCKOﬁ PCHICTKHU, CO6J'II-0I[3.IOT IIpaBuJIad
TEXHUKU 0€30IaCHOCTHU IIpu IIPOBCACHNUHN Ha6JIIO,Z[€HI/II>’I 151
OIIBITOB; HCIIOJIB3YIOT IIpU PCHICHHMU PACUYCTHBLIX 3aJdad
INOHATHUA «MaACCOBasd A0 JJICEMCHTA B BCIICCTBC»,
«MaccoBasd A0JIs1 paCTBOPCHHOI'O BECIICCTBAY, «00BeMHAs
J0JIA ra3006pa3Horo BCIICCTBA».
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yraekucaslil ra3. 11. Onpenenenue
pH pacTBOpOB KHCIOTHI, IIEIOYU U
Bojabl. 12. Omnpenenenne pH
JUMOHHOTO U SI0JIOYHOTO COKOB Ha
cpese mnoa0B. 13. O3HaKOMIIEHHE C

KOJIJICKIEH coJIeii. 14.
O3HakoMJICHHE C  KOJUICKLHEH
BEIIECTB C  Pa3HbIM  THUIIOM
KPHUCTAJUINYECKON PELIETKH.
H3rorosieHue MoJieaeH

KPHUCTAJUIMYECKUX PELIETOK. 15.
O3zHakomiieHHE ¢ 00pa3IioM TOPHOM
HOPOJIBI.

HN3MeHeHus,
MIPOUCXOIAIINE
BCIICCTBAMHU.

C

20

IlonsiTue sBICHUM, CBS3aHHBIX C
W3MECHCHUSAMU, IPOUCXOISIIIUMU C
BCIIICCTBOM. SIBJICHUS, CBA3aHHEIC C
N3MCHCHHUEM KPUCTAJIINYECKOTO
CTPOEHHUS BEIIIECCTBA npu
IIOCTOSTHHOM €TI0 COCTaBe, —

dbuszudeckue siBneHus. Ouznueckue
SIBJICHUSI B XUMUM:. TUCTHIISINA,
KpUCTaJUIM3alysl, BbIApUBAHUE U
BO3TOHKa BEIIECTB, (UILTPOBAHUE
u 1eHTpudyrupoBanue. SBieHwHs,
CBSI3aHHBIE C M3MEHEHHMEM COCTaBa
BEIIECTBA, —XUMHUYECKUE PEAKIIHHU.

N3yyatoT TOHATHS: «IUCTUUIALMSY, «IEPETOHKA,
CKPUCTAILTU3AIMSY, «BBIIAPUBAHUEY», «(PUIBTPOBAHUEY,
«BO3TOHKA, 17001 cyOonumanms,
«OTCTaMBaHHEY,«IICHTPUPYTUPOBAHUEY, «XUMHUYECKAs
peakmms», «XHUMHYECKOE  ypaBHEHHUE»,  «PEaKIUN
COCIMHEHUS», «PEAKIMH  Pa3JIoKCHHs», «PEaKIHH
oOMeHay, «peaxuu 3aMeIICHUS, «peaKIuu
HENTpanu3aIm, «9K30TEPMHUYECKHE peaKmumy,
«OHJIOTEPMHUYECKHE PEAKINW», «PEaKIHU TOPECHU»,
«KaTaIN3aTOPbI»,

«pepMeHTBI», «O0paTUMbIe pEaKIHI», «HEOOpaTUMBIC
peaKimm, «KATATUTHYECKUE peaKIum,
«HEKATAJTUTUYECKUE  PEaKIMN», «PsAJ  aKTUBHOCTHU
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[Ipr3HaKu U yCIIOBUS IPOTEKAHUS
XAMUYECKUX peakuui. Beiaenenue
TEIUIOTBI W  CBETAa —PEaKLUHH
ropenus. [lonsitue o0 sK30- 1
SHJOTEPMUYECKUX PEAKIUIX.

3aKOH COXpaHEHHUsI MacChl BEUIECTB.
XHWMUYECKUE YPABHEHUs. JHAUYCHHE
WHJIEKCOB U KO3(D(PUIIHEHTOB.

CocraBnenue YPaBHEHHM
XUMHAYECKUX peakuui. Pacuers mo
XUMUYECKUM YPABHEHUSIM.

Pemenue 3amauy Ha HaXOXJICHUE
KOJIMYECTBA, MAacChl WM OO0BbeMa
MPOAYKTA PEaKIMy MO KOJUYECTBY,
Macce WIM O00BEMy HMCXOJIHOTO
BEILICCTBA. PacueTsl C
WCIIOJIb30BAaHUEM TMOHSITUS <«JIOJISD,
KOTrJla MCXOJHOE BEIIEeCTBO JaHO B
BHJIE pacTBOpa C  3aJaHHOM
MacCOBOM JIOJEH PACTBOPEHHOIO

BEIIIECTBA 158105 COIEPKUT
ONPEACICHHYIO JIOJII0 TPUMECEH.
Peaknun PA3JIOKEHUS.
[Ipencrasnenue 0 CKOpPOCTH
XUMHUYECKUX peaKIuu.
Karamu3zaropsr. OepMEHTHI.
Peaknmn COCJIMHEHMUS.

METAIIJIOBY», «TUIPOJINA3Y.

Ycra"naBauBaroT IIPUYUHHO-CJICICTBEHHbIE  CBS3U
MeXy (PU3MUECKMMH CBOMCTBAMM BELIECTB U CIIOCOOOM
pasfelieHusl cMeceil; OOBICHSIIT 3aKOH COXpPaHEHUs
Macchl BEIIECTB C TOUYKU 3PEHUS AaTOMHO-MOJIEKYIISIPHOTO
YYEHUS; COCTABISIIOT YPaBHEHUS XWMHMYECKHUX PEAKLUN
Ha OCHOBE 3aKOHA COXPAHECHUS MAaCChl BEIIECCTB.
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Katanutuueckue u
HEKATaTUTUYECKHE peakuuu,
obpaTumbIie u HeoOpaTUMBbIe
peakiuu. Peakunu 3amemnienus. Psan
AKTUBHOCTH METAJLIOB, ero
HCTOJIb30BAHUE TUISL
MPOTHO3UPOBAHUS ~ BO3MOXKHOCTHU
NPOTEKAaHUS ~ PEAKUUu  MEXKIY
METa/UlaMd U KHCIIOTAMU, PEAKIUN
BBITECHEHHSI OJIHUX METAUIOB W3
pacTBOpPOB HMX COJIEM JIPYyTHUMH
MeTamuiamu.  Peaknum  oOMmeHa.
Peaknun HeuTpanuzauuu. Y cioBus
OpOTEeKaHUsl peakuuii oOMeHa B
pacTBopax 10  KOHIA. TuIbI
XMMHUYECKUX PEAKLIHMM Ha Npumepe

CBOMCTB BOJBI. Peaxkius
Pa3I0XKEHUSI —IJEKTPOJIU3 BOJBI.
Peakiuu COCIMHEHUSA —

B3aUMOJICHCTBHE BOJIBI C OKCHJIAMH
METaJIJIOB ¥ HEMETaJJoOB. YCJIOBUEC
B3aNMOJIENCTBUSA OKCHJIOB
METAJUIOB U HEMETAJIOB C BOJIOM.
[lonsatne «rugpokcuab». Peakuuun
3aMeIleHUS —B3aUMOJICCTBHE

BOALI ¢ MeTauiamMu. Peaknun
00OMEHa —THIPOJIN3 BEIIECTR.
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JlaGopatopHsie OTIBITHI. 16.
[IpokanuBanue MeAu B IUJIaMEHU
CIUPTOBKH. 17. 3aMelieHue Meau B
pactBope xjopuma wMmeau (1)
KEJIC30M.

[IpakTukym 1.
[Ipocrenmmue
onepanuu
BEILIECTBOM.

1. IlpaBuiia TeXHUKHA O€30MIACHOCTH
npy  pabote B XUMHUYECKOM
kabunere. [Ipuembl oOpaiieHus ¢
1a00paTOPHBIM 00OPYIOBAHUEM U
HarpeBaTeNbHBIMU Tpubopamu. 2.
Habutoienus 3a u3MeHEHUsIMH,
OPOUCXOMSIIMMHA  C ropsiein
CBEUOM, M MX OMUCAHUE (TOMAIITHUIMA
AKCIEPUMEHT). 3. AHAIN3 MOYBHI U
BOJIbI (JOMAITHUHN SKCIIEPUMEHT). 4.
[Ipr3HakKy XUMHAYECKUX PEAKIIUM. 5.
[IpuroroBnenue pacTBopa caxapa u
pacder €ro MacCoBOM JOJIM B
pacTBope.

O6pamatorcst ¢ 1aboOpaTOpHBIM  OOOPYJIOBAaHUEM U
HarpeBaTeIbHBIMH  MPUOOPAaMH B COOTBETCTBHHM  C
IpaBUIaMH  TEXHUKH  OC30MACHOCTH,  BBITOJHSIIOT
npocTeiime mnpueMbl paboThl ¢ Ja0OpaTOPHBIM
00opy10oBaHUEM: 71a60paTOPHBIM HITATUBOM,;
CIUPTOBKOM; HAONIOMAIOT 3a CBOMCTBAMU BEIIECTB U
SIBJICHUSIMH, IPOUCXOIAIIUMU C BEIIECTBAMU;
OMHCHIBATH XUMHUYECKUU HKCIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO S3bIKA U SI3bIKa XMMHH; JEJIAIOT BBIBOJIbI
Mo pe3yJibTaTaM MPOBEICHHOTO IKCIIEPUMEHTA; TOTOBST
pacTBOpel  C  ONPEAECICHHOW  MacCoOBOM  JOJieH
PacTBOPEHHOI'0 BEIIECTBA M PACCUUTHIBAIOT MAaCCOBYIO
JI0JIF0 PACTBOPEHHOT'O B HEM BEIIECTBA.

PactBopeHnue.
PactBopsI.

CBoiicTBa pacTBOpPOB
DIEKTPOIUTOB.

22

PactBopenue kak ¢puznko-
xumudeckun mpouecc. [lonstne o
rujpaTax U KpucTajuioruaparax.
PactBopumMoOCTS. Kpussie
pPacTBOPUMOCTH Kak MOJEJb
3aBUCHMOCTH pPacTBOPUMOCTH

N3y4aloT MOHATUA: «PacCTBOPY», <«DJICKTPOIUTHUYECKAS
JTUCCOITUALIASN),  «QJCKTPOJIUTHI),  «HEIJICKTPOIUTHI,
«CTETEeHb JUCCOLUALINNY, KCUIIbHBIC 3JIEKTPOJIUTHDY,

«cimabple  DJICKTPOJHUTH),  «KATHOHBI», «aHUOHBIY,
«KHCIIOTBI», «OCHOBAHUS, «COJIN», KMOHHBIC PEaKITUN»,
«HECcOoJIe00pasyIonue  OKCHIB),  «COJIC0Opa3yroIIne
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TBEPABIX BEIIECTB OT TEMIIEPATYPHI.
HaceplllieHHbIe, HEHACBIIICHHBIC H
MIEPECHIIICHHBIE pacTBOPBHI.
3HaYE€HWE PACTBOPOB ISl TPUPOJbI
U CEJIbCKOro Xxo3sicTBa. IlonHsTue
00 AIEKTPOIUTHIECKOM
JIUACCOLMANU.  DJEKTPOJUTHl U
HEQJIEKTPOJIUTHL. Mexanusm
JIACCOLIMALINM  BJIEKTPOJIUTOB  C
pa3IUYHBIM  XapakTEpoOM  CBS3H.
Crenenp ANEKTPOIUTHIECKON
nucconuanud. CunbHBICE W Cl1aOble
BJICKTPOJINTHI. OcHoBHBIE
IIOJIOKCHUS TEOpUU
BJICKTPOJIUTUYECKOU JTUCCOIALUH.
HNonnbple  ypaBHEHHs  peakUMil.
Peakumm oOMmeHa, wuaymme 0
koHIta. Knaccudukaius MOHOB U UX
CBOICTBA. Kucnotsl, Hx
KJ1accuuKaIus. Jnccommanmst
KHCJIOT U HUX CBOMCTBA B CBETE
TEOpUHU JIEKTPOIUTHIECKON
aucconuanuu. MoOJeKyIsipHblE U
WOHHBIE  ypaBHEHUS  PEaKIHil.
BzauMonerictBue KHCJIOT C
MeTaJUIaMU.  DJEKTPOXUMHUYECKUU
psia HANPSKCHUN METAaJIJIOB.

OKCHJIBI», «OCHOBHBIE OKCHJIB», «KHUCJIOTHBIE OKCHUIBI»,
«CPEIHHE COJMN», «KHUCIBIE COJIN», «OCHOBHBIE COJIN»,
«TEHETUYECKHI pam», «OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC peakuumy, «OKHUCIIUTEIBY,
«BOCCTAaHOBHUTENBY», «OKHUCICHHUE», «BOCCTAHOBJICHUEY,
OTHCHIBATh PACTBOPEHHE KaK (HU3UKO-XUMHUICCKUN
MpOLECC; WIUIFOCTPUPOBATh MNPUMEpPAMU  OCHOBHBIE
MTOJIOKEHHUS TEOPUU BIEKTPOJUTUIECKON AUCCOLNAINN;
FEHETUYECKYI0  B3aUMOCBSI3b  MEXAY  BEIIECTBAMH
(mpocToe BEHIECTBO —OKCHUJA —THUJIPOKCU]T —COJIb);
XapakTepuszyloT  oOlIuMe  XUMUYECKHE  CBOICTBa
KUCJIOTHBIX U OCHOBHBIX OKCUJIOB, KUCIIOT, OCHOBAHUU U
COJIEH C MO3ULIUU TEOPHUU IJIEKTPOJIUTUIECKON
JACCOLINALINH; CYIIIHOCTH AIEKTPOJIUTUYECKOU
JACCOLIMALIMM BEIIECTB C KOBAJIEHTHOM TOJISIPHOM W
VOHHOW XMMHYECKOU CBSA3BIO; CYIIHOCTh OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUM; TPUBOAUTH TMPUMEPHI
peaxkuuii, TOATBEPKAAIOIINX XUMUYECKHUE CBONCTBA
KUCJIOTHBIX 1 OCHOBHBIX OKCUJOB, KUCJIOT,

OCHOBaHMW U COJICH; CYIIECTBOBAHUE B3aUMOCBS3U
MEXIY  OCHOBHBIMH  KJIACCAMH  HEOPraHUYECKHUX
BEILIECTB; KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUU 10
«U3MEHEHUIO  CTENEHEH  OKHUCJIEHUS  DJIEMEHTOB,
00pa3yIolluX pearupyroude BeIleCTBa»; COCTaBIIAIOT
YPaBHEHHUS AJICKTPOJIMTUYECKON IUCCOLUMALMU KHUCIOT,
OCHOBAaHMW M COJIEM; MOJIEKYJISIDHBIE, IIOJHBIE U
COKpAIIICHHbIC HOHHBIE YPABHEHUS PEAKIMU C YYaCTHUEM
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BzaumopericTBue KHUCJIOT C
OKCHJIaMH METaJIJIOB.
BzaumopericTBue KHUCJIOT c
OCHOBAHUSIMU —peakuus
HeuTpanu3zanuu. B3aumopnencTBue
KHUCJIOT ¢ coisamu. Mcmob3oBaHue
Ta0JIUIBI ~ PAaCTBOPUMOCTH  JIsSt
XapaKTEPUCTUKHU XUMHYECKUX
CBOMCTB KHUCIOT. OCHOBaHHS, HX
KJ1accuuKaIus. Jlncconmanmst
OCHOBAaHUI M UX CBOMCTBA B CBETE
TEOpUU BJIEKTPOJIUTUYECKON
JIUCCOLIMAIIHNH. BzaumonerictBue
OCHOBaHUU c COJISIMH.
HUcnonb3oBanue TaOJINIIBI
pPacTBOPUMOCTH JUTST
XapaKTEPUCTUKU XUMHYECKHUX
CBOICTB OCHOBAHHH.
B3aumoneiictsue ieJIo4uen C

okcugamMu HemetauioB. Coam, HuX
JIMCCOILIMAINS M CBOWMCTBA B CBETE
TEOpUHU JIEKTPOIUTHIECKON
JTUCCOLIMAIINH. B3aumoneiictBue
coJiell ¢ MeTaJulaMHM, OCOOEHHOCTH
3THUX peakunil. B3anmonaencreue

coie ¢ coisimu. HMcnonb3oBaHue
TaOJIUIBI  PACTBOPUMOCTH  JUIS

OKHCJIHUTEIILHO-
BOCCTAHOBUTEJIBHBIX  PEAKIUM, HCIOIB3YS  METOJ
3JIEKTPOHHOTO Oaianca; ypaBHEHUS peaKuuii,
COOTBETCTBYIOIIMX IOCJIEAOBATEIBHOCTH («IETIOYKE)
MPEBPAICHUN HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB; OMNPENEISIOT OKHUCIWTEIb U BOCCTAHOBUTEIIb,
OKHCJICHME MW BOCCTAHOBJICHHE B  OKHCJIUTEIILHO-
BOCCTAHOBHUTEIBbHBIX pEeaAKIHSIX; YCTAHABIIMBAIOT
MIPUYMHHO-CJIEACTBEHHBIC CBSA3U: KJIACC BEIIECTBA
XUMHYECKHE CBOMCTBA BEIIECTBA.

QJICKTPOJIUTOB, YpaBHCHUA
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XapaKTEPUCTUKU XUMHUYECKUX
CBOIICTB coJeil. O0001IeHNE
cBelleHMH 00  okcuaax,  HUX
Kiaccuukauu M CBOMCTBax.
I'enetnueckue psabl MeTtaia |
HemeTaiia. ['eHeTmyeckas CBSI3b
MEXKy KJaccaMu HEOPTaHUYECKUX
BemecTB. OKUCIUTETBHO-
BOCCTAHOBUTEJIHHBIC peaKIuu.
Onpenenenue CTENEeHEN OKHUCICHUS
JUISL  DJIEMEHTOB,  00pa3yroIIHX
BEILIECTBA pa3HbIX KJIACCOB.
Peakiiuu  uvoHHOTO OOMEHAa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu. Okucnurenb 51
BOCCTAaHOBUTENb, OKHCICHHUE W
BOCCTAHOBJICHHE.

CocraBnenue YpPaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii METOJOM AJIEKTPOHHOTO
Oananca. CBoiicTBa  TPOCTHIX
BEILIECTB —METaJIJIOB u
HEMETAJUIOB, KHUCJIOT U COJieH B
CBETE OKHCIIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN.
JlabopaTopHbie OTIBITHI. 18.
B3aumopericteue pacTBOpPOB
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XJopuja  HaTpUss WU HUTpaATa
cepedpa. 19. [Tonmydyenue
HEPACTBOPUMOI'0  THIAPOKCHAA U
B3aHMMOJICCTBUE €r0 C KHCIOTaMHU.
20. BzauMoieiicTBHE

KHCIOT C  OCHOBaHusIMHU. 21.

BzanmopeiicTBue KHCIIOT C
OKCHUIaMH METAJJIOB. 22.
BzanmopeiicTBue KHCIIOT C
MeTamiamMu. 23. BzaumonencTtBue
KHCJIOT Cc COJISIMH. 24.

BzaumoperictBue 1IeJa04eH C
KuciiotTaMu. 25. BsamMonelicTBue
IIeJI0YeH ¢ OKCHJIaMHM HEMETaJIOB.
26. BzaumoelicTBre meaouei

¢ comamu. 27. IlonyueHune u
CBOMCTBA HEPACTBOPUMBIX
ocHoBaHuii. 28. BisamMmopencTBue
OCHOBHBIX OKCHJOB C KHCJIOTaMHU.
29. BsamMmojencTBHE OCHOBHBIX

OKCHJIOB c BOJIOM. 30.
B3aumoneiicteue KHCJIOTHEIX
OKCHJIIOB C [IEJIOYaMHU. 31.
B3aumoneiictBue KHUCJIOTHBIX
OKCHIOB c BOJOM. 32.
BzaumopericTBue coyen C

kucinortamu. 33. BsaumopeiicTBue
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coJien C [IEJIOYaMH. 34.
B3aumoneiictBue coiieii ¢ COJISIMU.
35. BzauMmogeiicTBUE PpacTBOPOB
COJICH ¢ MeTaJIaMHU.

[TpakTukym 2. 1 1.Wonnsie peaknuu. 2. VYcuoBus | OOpamaroT ¢ J1abOpaTOpHBIM ~ OOOpYAOBaHHEM U
CaoiicTBa TEUCHUS]  XMMHUUYECKUX  PEaKIui | HarpeBaTelbHbIMU NpUOOpaMu B  COOTBETCTBUU C
pPacTBOpPOB MEXJly pacTBOpaMU »JJEKTPOJIUTOB | MpaBWJIaMH  TEXHUKH  OE€30MAaCHOCTH;,  BBIMOJHSIOT
AIEKTPOIUTOB. no koHma. 3. CBoiicTBa KHCIOT, | IPOCTEHIINE TpPUEMbl OOpalieHusi ¢ JadOpaTOPHBIM
OCHOBaHUM, OKCHUJIOB U coJieil. 4. | o0opyloBaHUEM: 71a00paTOPHBIM IITaTUBOM,
Pemenue AKCIIEPUMEHTANILHBIX | CIUPTOBKOM; HA0JIIOAATh 32 CBOMCTBAMU BEIIECTB U
3a/1ad. SIBJICHUSIMH, MPOUCXOISAIIUMHU c BEILIECTBAMU;
ONUCBHIBAIOT XHUMUYECKUI DJKCIEPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOIO WJIM POJIHOTO) SI3bIKA U A3bIKA
XUMUH; JI€JIaI0T BBIBOJBI 110 PE3YJIbTAaTaM MPOBEACHHOTO
HKCHEPUMEHTA.
Hroro: 102
yaca
9 kJacc -68 yacoB (2 yaca B HeJleJI10)
Hanmenosanue Kou- Conepxanue. OcHOBHBIC BUJIBI yUEOHOM
pa3/iesioB U TeEM BO JIEATEeIIbHOCTH
4acoB
Brenenue. O0mas 8 XapakTepucTuka 2djeMeHTa 1o | MIcmosib3yloT NpU XapaKTepUCTUKE MPEBPAIICHUI
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XapaKTepUCTUKA
XUMHYECKUX
AJIEMEHTOB U
XUMHYECKUX PEAKIIHMN.
[Tepnoanueckuii
3aKOH u
[Tepnoanyeckas
CHUCTEMa XUMHUYECKUX
3JIEMEHTOB
J..MenneneeBa

ero TOJIOKEHUIO B
ITepuoanueckoit CHUCTEME
XHMHUYECKHUX DJIEMEHTOB

J. WU. MengeneeBa. CBolicTBa
OKCHUJIOB, KHCJIOT, OCHOBAaHHUM H
COJIEU B CBETE TEOPUU
AIEKTPOIIMTUIECKON
JIUCCOLMALINU U OKUCJICHUS
-BOCCTaHOBJICHUA. IloHsTHE O
MEPEXOTHBIX AJIEMEHTAaX.
AmdotepHocTh. ['eHeTHUECKUiA
Pl TEPEXOJHOTO  DJIEMEHTA.
[Tepunoauueckuii 3aK0H U
ITepuoanueckas cucTema
XAMHUYECKUX »dieMeHTtoB 1. .
Menpeneena. XuMu4yeckast
OpraHu3aIs )KUBOM U HEKHUBOU
npupoabl. XHWMHYECKHM COCTaB
A1pa, MAHTUA U 3€MHOM KOPBI.

XHUMUYECKHE DIIEMEHTHI B
KJIIETKaX JKUBBIX OPTaHU3MOB.
Makpo-u MUKPODIEMEHTHI.
O0001IeHNE CBEACHUN O

XUMHYECKUX peaKIusXx.
Knaccudukanms  XUMHUYECKUX
peaKunit o pa3IMYHBIM

IIpU3HAKaM: «4YHCJIO0 KW COCTaB

BCILIECTB TIOHATHS: «XUMHYECKas PEaAKLUA», «PEaKIUU
COCIMHEHHUSD, «PEAKIUH PA3JIOKEHUN», «PEAKIINN
oOMeHay, «peaKkuuu 3aMEIICHUY, «peaxkuuu
HEUTpaJIn3aun», «3K30TEPMHUYECKHUE peakuumny,
«QHJIOTEPMHUYECKHE PEAKIINN», «OOpaTUMBbIE PEAKLIUI,
«HEeoOpaTUMbIe peakuumy, «OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKLIUNY, KTOMOTEHHBIE PEAKIITI,
«TeTEepPOTreHHBIE PEAKIINIY, «KATATUTUYECKUE PEAKIIUNY,
«HEKATAJIUTUYECKUE  pEaKLUu», «TemIoBoM 3 dexT
XUMHAYECKOM  pEeaKklum»,  «CKOPOCTh  XHMHYECKOU
peaKum», «KaTaau3aTop»; XAPaKTEPU3YIOT XHMHUYECKHE
3JIEMEHThl 1—3-T0 NEepUOAOB MO UX TOJOXKEHUIO B
[lepuoauueckont cucreMe XUMU4YEeCKUX 3yeMeHToB J[. U.
MenneneeBa;  XapakTepusyloT  OOIIME  XUMHUYECKHE
CBOMCTBA aM(OTEpPHBIX OKCHIOB U  THAPOKCHIOB;
INPUBOAAT  NPUMEPBl  PEaKUMil,  MOATBEPKIAFOIINX
XUMHUYECKHE  CBOICTBA  aM(OTEpPHBIX  OKCHJIOB H
TUAPOKCUZIOB;  JAIOT  XAPAaKTEPUCTUKY  XUMHUYECKUX
peakuui 10 YMCIY M COCTaBy HCXOAHBIX BEIIECTB U
MPOJYKTOB PEAKIMU; TEIIIOBOMY 3P (EKTy; HamnpaBIICHUIO
MIPOTEKAHUS PEAKIMU; W3MEHEHHUIO CTENEHEH OKHUCIECHUS
AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEIIECTB;
YY4acTUIO KaTaiu3aTopa; HaOMI0Nal0T W OMNKMCHIBAIOT
YPaBHEHHUSI pPEAKIMM MEXIy BEHIECTBAMH C IOMOIIBIO
€CTECTBEHHOTO SI3bIKa W SI3bIKA XUMUU; MPOBOAST OIBITHI,
MOJITBEPXKJAIOIINE XUMUYECKUE CBOMCTBA aM(OTEpHBIX
OKCHJIOB M THIPOKCHIOB; 3aBUCUMOCTh  CKOPOCTH
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pearupyomux 1 00pa3yromuxcs
BEILIECTBY», «TEIUIOBOM A(DdeKT»,

«HAIIPABIICHUEY, «M3MEHEHHE
CTEIICHEN OKMCIICHHUS DJIEMEHTOB,
o0Opa3yromux pearupyronme
BEILIECTBAY, «hazay,
«HCTOJIB30BAHUE KaTAIN3aTOPa».
[lonsaTne 0 CKOpPOCTH
XUMHUYECKON peakuuu. DakTopsl,
BIIUSIOILINE Ha CKOPOCTb
XAMHUYECKUX pEeaKInil.

Kartanuzatopsl u KaTaJius.
NHruéuropsl. AHTHOKCHJIAHTHI.
JlaGopaTopHBIE OMBITHI.

1. ITonyuenue rugpokcuaa

IMHKA W HCCIENOBAaHUE €ro
CBOWCTB. 2.MonenupoBaHue
IIOCTPOCHUSA [Tepnognueckoit
CUCTEMBI XUMHUYECKUX

anemenToB /1. 1. Menpeneena. 3.
3aMeleHne KeJIe30M MEIU B
pactBope cyinbdara meau (II). 4.
3aBUCUMOCTh CKOpPOCTH
XUMHUYECKOU peakuu oT
MIPUPOIBI pearupyrommx
BCILIECTB Ha npuMepe
B3aMMOJICUCTBUS KHUCJIOT C

XUMHUYECKOM peakIuu OT pa3IudHbIX (aKTOPOB
ONPENENSIOT 1EeNb YYEOHOU JEATEIBHOCTH C MOMOIIBIO
YUHUTENIE W CaMOCTOSITENIbHO, MIINYT CpElICTBa €€
OCyUIECTBJICHUS, paboTas MO IUJIaHy, CBEPSIOT CBOM
JCUCTBUSL C LEJIbI0 U MPU HEOOXOJUMOCTU HCIPABISIOT
OMMUOKA C TIOMOIIBIO YYUTEIS W CaMOCTOSTEILHO;
COCTAaBJIAIOT AHHOTAIIMIO TEKCTa; OMNPEACSIOT BUJbI
KJIacCU(UKALIUH.
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MeTaJlaMi. 5.  3aBHCUMOCTh
CKOPOCTH XUMHYECKON pEaKIuu
OT KOHUEHTPALHUH PEearupyronmx
BEILIECTB Ha

pUMEpPE B3aUMOJICHCTBHS LIMHKA
C COJIIHOW KHUCJIOTOW Pa3jIMyHOMN
KOHLIEHTpaI1H.

6. 3aBUCHUMOCTb  CKOpPOCTH
XUMHYECKON peaKuuun oT
IJIOILAIN CONPUKOCHOBEHHUS
pearupyrommx  BEHECTB. 7.
MonenupoBanue «KUIAILETO
CJ0s». 8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuuu oT
TEMIIEpaTypbl pearupyronmx
BEILECTB Ha npumepe
B3aUMOJICUCTBUS OKCHJA MEAU
(I)’ = ¢ pactBopoM  cepHOI

KHUCJIOTBI pa3IMYHON
temneparypel. 9. Pazmoxenue
IIEpOKCUa BOZOpOJA C

nomoIpo okcuaa mapranua (IV)
u kartanasbl. 10. OOGHapyxeHUe

KaTaJia3bl B HEKOTOPBIX
MMUILEBBIX MPOAYKTaX. 11.
NurubupoBanue

B3aUMOJIENUCTBUS KUCJIOT C
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MCTAJIJIaMH YPOTPOIIMHOM.

MeTtanisl.

19

[Tonoxenue METaJJIOB B
Ilepnoanueckoi cucTeMe
XUMHYECKHX »3neMeHToB J[. U.
MenneneeBa.  Meramnueckas
KpUCTAJUTMUECKasi pelieTka u
MeTaJlInyecKas XUMHYECKas
cBs3b.  OOmme  ¢dusnyeckue
cBoricTBa MeTawioB. CijiaBbl, UX
CBOMCTBA U 3HA4YCHHUE.
XUMHUUYECKHUE CBOKMCTBA

METAJIJIOB KaK BOCCTAHOBUTEIIEH,
a TaK)KE€ B CBETE MX MOJIOKEHUS B
AIEKTPOXUMHUYECKOM Py
HaNpsHKEHUN METaJIJIOB.
Koppo3ust MetamioB ¥ crnocoOsbl
OopbObl ¢ Hed. Mertamnsl B
npupone. OOmme crnocodbl HX
MOJTYYEHUS.

Oo6mas XapaKTEepPUCTHKA
IIEJIOYHBIX METaJIoB. MeTasuibl
B npupoje. OO1ue crnocodbl Ux
nosydeHusi. CTpoeHHE aToOMOB.
[I{eno4ynbie MEeTAILIIBI —
MpOCThIE BellecTBa. Baxknenmme
COEIMHEHUS HIEJ0YHBIX

Hcnonb3yroT py XapaKTEPUCTUKE METAIIIIOB U UX
COCMHECHUN TIOHSTUA: «METAIUIb», «PAN AKTUBHOCTH
METAJIJIOBY, «IICJIOUYHBIE METAJUIL», «IIEI0YHO3EMEIbLHBIC
METa/UIbDy, HCHOJIb30BaTh MX MPU  XapPaAKTEPUCTHUKE
METAaJIJIOB; JlaBaTh XapaKTEPUCTUKY XUMHUYECKHUX
3JIEMEHTOB-METAJIJIOB o 1504 TTOJIOKEHHIO B
ITepunonnyeckoil cucrteMe XuMHUYEeCKuX siaemeHtoB [[. .
MenaeneeBa; Ha3bIBaIOT COCJMHEHHS  METAJIOB U
COCTaBJIAIOT UX (OPMYJIbI IO HA3BAHUIO; XapaKTEPU3YIOT
CTpoeHHe, ofmue (U3NIeCKUe M XUMHUYECKHE CBOMCTBA
MIPOCTBIX BEIIECTB-METAIOB; OOBSICHSIOT 3aBHCUMOCTD
CBOMCTB XMMHUYECKHX JICMEHTOB-METAIIJIOB U 00pa3yeMbIX
MMU COEJUHEHHH OT TnojoxkeHus B Ilepuoamueckon
cucreMe xumuuyeckux osiemeHToB . . MeHnpaeneena;
OITMCBHIBAIOT OOIIHE XUMHUYCCKHE CBOMCTBA

METAaJIJIOB C TIOMOIILI0 €CTECTBEHHOTO SI3bIKa U S3bIKA
XUMHH; COCTaBJISIFOT MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIHM,
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA METAIIJIOB U UX
COCIMHEHUN, a TAKXKE DJIEKTPOHHBIE YPABHEHUS MPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS YpaBHEHUS
AJIEKTPOJIUTUYECKOMN JIMCCOIIMAIINH; MOJIEKYJISIPHBIE,
MOJIHBIE U COKPAIIECHHbIE MOHHBIC YPABHEHUS PEAKIUU C
YYaCTHEM  DJJIEKTPOJIUTOB; YCTAHABIHUBAIOT MPUYUHHO-
CIEACTBEHHBIE  CBSI3M  MEXAY CTPOCHHUEM  aTroMa,
XUMHYECKOW CBS3BI0, TUIIOM KPHCTAJUIMYECKOM PEIIETKU
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METaJIOB
—OKCH/Ibl, TUJIPOKCUIBI U COJHU
(xJmopu b1, KapOOHATHI,

CyJbdaThl, HUTpPAaTHI), ux
CBOMCTBA M IPUMEHEHHE B
HAapOJHOM X03dicTBe. Kanuiinbie

yaoOpeHus.

Oo6mas XapaKTEePHUCTHKA
AJIEMEHTOB TJIABHOW ITOJATPYIIIbI
II rpynmer.

Crpoenue aTOMOB.
IIlenoyHO3EMENBHBIE  METAJUIBI
—IIPOCTBIE BEILIECTBA.
Baxueimue COEIUHEHUS
LIEJI0OYHO3EMENBHBIX ~ METAJUIOB

—OKCH/Ibl, TUJIPOKCUIBI U COJHU
(x7mopubl, KapOOHATHI, HUTPATHI,

CyJb(aThl, dbocdarsi), ux
CBOMCTBA M TNPUMEHEHHE B
HapOJHOM XO3SMCTBE.
AJIFOMUHUN.

Crpoenue aroma, pU3HUYECKUE U
XMMHUYECKUE CBOKCTBA IMPOCTOTO
BemiectBa. CoequHEHUS

ATIOMHUHUS —OKCHU]T u
THAPOKCU, UX aM(OTEepHBIH
xapakrep. Baxueimme coum

METaJUIOB U UX COCAMHEHUH, UX oOmUMHU QU3UUECKUMU U
XUMHUYECKUMU CBOMCTBAMU,;

OMMCBHIBAIOT ~ XUMUYECKHE CBOWCTBA  WIEJIOYHBIX U
HIEJIOYHO3EMEBHBIX METAIOB, a TAaKXE AaIOMUHUS U
JKele3a W WX COCIUHEHUW C IMOMOIIBID E€CTECTBEHHOI'O
A3blKa M SA3bIKA XUMUU; BBIMOJHIIOT, HAOIIOAAIOT H
OINHCHIBAIOT XUMUYECKUN AKCIIEPUMEHT 1o
pacno3HAaBAHMIO  BAXKHEWIIMX  KAaTUOHOB  METAJIOB,
TUIPOKCUI-UOHOB; HKCIIEPUMEHTAJILHO HCCIIETYIOT
CBOMCTBa METAJVIOB U UX COCAUHEHUH, pEIIaIOT
JKCIIEpUMEHTAJIbHbIE 3aJaud 1o TeMe «MeTamibly;
ONMCHIBAIOT XMMHYECKUH DKCIEPUMEHT C IOMOILBIO
€CTECTBEHHOTO f3bIKA U A3bIKA XUMHH; IIPOBOIAT PACUETHI
0 XUMUYECKUM (pOpMysiaM U ypaBHEHUSAM peaKiui,
IIPOTEKAIOIIUX C YYACTHEM METAJLIOB U UX COEIMHEHUIA.
paboTaloT MO COCTABICHHOMY ILJIaHY, UCIIOB3YS

HapsAy ¢ OCHOBHBIMHU U JOTIOJHUTENBHBIE CPENICTBA; C
MOMOILBIO YUYUTENST OTOMpAIOT JUIsl pEelIeHUs y4eOHBIX
3a1a4 HEO0OXOIUMBbIE CJIOBApH, SHUUKIIONEANH,
CIPABOYHUKH, OJJIEKTPOHHBIE JUCKH; CONOCTABISIIOT H
oTOMparoT MHGOPMAILMIO, MOJYYEHHYI0 U3 Pa3IUYHBIX
MCTOYHUKOB; TPEJACTABISAIOT B BHUAE TaOIMI], CXEM,
OMOPHOTO KOHCIIEKTa, B TOM YHCIE C MPUMEHEHHEM
cpeacts UKT; odopmisioT cBOM MBICIM B YCTHOM U
NUCBMEHHOW peYd C Y4YeTOM CBOUX YYEOHBIX H
JKU3HEHHBIX pEUYEBBIX CHUTyalWid, B TOM YHCIE C
npumeHenneM cpencts MKT; cocTtaBidioT peneHs3nto Ha
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ATFOMHUHUSL. [Ipumenenue
AMIOMHHUSL UM €r0 COCIUHECHUM.
Keneso.

Crpoenue aroma, (puU3MUECKHE U
XAMHUYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA. | €HETUYECKUE psIIbI
Fe+2 u Fet+3 .Baxueimme conu
Kere3a. JHaueHUe JKele3a U ero
COCMHEHUN JUIsl TPUPOABI U
HapOJHOTO XO351CTBa.
JlaGopaTopHBbIE OMBITHI.

12. BzaumojeicTBiE pacTBOPOB
KHCJIOT U COJIE C MeTajUulaMHu.
13.0O3HakoMIIeHHE C pydaMu
Kelesa. 14.  OxpamuBanue
IJIAMEHH  COJISIMM  IIEITOYHBIX
MeTtaiioB.  15.B3aumoneiictBue
Kanbuus ¢ Bogoiul. 16.Ilomydyenue

TUAPOKCHUIA KaJIbIUI u
HWCCJIEIOBAHUE €ro CBOWCTB. 17.
[Tomyuyenue TUJIPOKCHIA

aJIIOMMHHS U HCCJICIOBAHHUE €TI0
cBoiicTB. 18. BzammopneincTBue
»Kesie3a ¢ COJITHOM KucJIoToM. 19.
Ilony4yeHne TMAPOKCUIOB XKene3a
(M) wu (II) u wusyyenme wux
CBOMCTB.

TCKCT, OCYLICCTBILAOT 10KA3aTCIILCTBO OT ITPOTHUBHOTO.
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[Ipaktuxkym 1 1.  Ocymectenenue 1nenouku | OOpamarorcss ¢ Ja00OpaTOpHBIM  O0OpYyAOBaHUEM U
CBoiicTBa METAIJIOB U XUMUYECKUX TMpeBpalleHuil. 2. | HarpeBaTeJbHBIMU  MPUOOpaMU B COOTBETCTBUU  C
UX COCUHEHUM. [lonyuenue u CBOMCTBA | MpaBWJIaMl  TEXHUKH  OE€30MacHOCTHU;  BBIMOJHSAIOT
CO€JIMHEHUN METaJJIOB. 3. | mpocreliue mnpueMbl oOpaieHuss ¢ J1abopaTOpHBIM
Pemenne sKcnepuMEHTANbHBIX | 000pyIOBaHHEM: J1a00PaTOPHBIM IITATUBOM, CIIMPTOBKOM;
3aJa4 Ha pacrlo3HaBaHWE U | HAOMIOJAIOT 3a CBOMCTBAMM BELIECTB U  SIBICHUSIMH,
MOJIy4YeHUE COCTUHEHUI MPOUCXOSIIIIMMHU C BEIIECTBAMU; OMUCHIBAIOT XUMHUYECKHIA
Mertaios. HKCIIEPUMEHT C MOMOUIBI0 €CTECTBEHHOIO (PYCCKOro WU
POJIHOTO) SI3bIKA W SI3bIKA XUMUU; JAENAI0T BBIBOJBI IO
pe3ynibTaTaM NPOBEJECHHOTO IKCIIEPUMEHTA.
[IpoBOIAT AKCIEPUMEHTAIBLHOE HCCIEAOBAaHUE CBOWCTB
METAJIJIOB u ux COEIMHEHHUH, peuieHue
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «MeTauiby.
Hewmeramnisbl. 26 Oo6mas XapakTepucTuka | cronb3yroT Ipu XapakKTEpUCTUKE METAIIIOB U UX
HEMETAJUIOB:  TIOJIOXKEHHUE B | COEAUHEHUM  TOHATHUS:  «HEMETAUIb»,  «TaJOTEHBD»,
[lepunonnueckoi CUCTEME | «AJUIOTPONHBIE BUAOU3ZMEHEHUS», <(GKECTKOCTh BOJBIY,
xumMudeckux simeMeHToB JI. U. | «<BpeMeHHas KEeCTKOCTh BOJbI», «IIOCTOSIHHAs »KECTKOCTh
Menneneena, OCOOEHHOCTH | BOJBI», «00IIast )KECTKOCTh BObD»; JAIOT XapaKTEPUCTUKY
CTPOEHUS aTOMOB, | XUMUYECKUX 3JIEMEHTOB-HEMETAINIOB MO UX MOJIOKEHHUIO B

ANEKTPOOTpULATENBHOCTE  (D0)
KaKk Mepa «HEMEeTaJUIMYHOCTHY,
pan  O0.  Kpucrammyeckoe
CTPOEHHE HEMETAIIJIOB —

IPOCTHIX BELIECTB. AJIOTPOTMHSL.

dusunueckue CBOMCTBa
"HeMmeTau10B. OTHOCUTEIBHOCTH
NOHATUA «METAILD "

ITeprnonnyeckoil cucteMe XUMHYECKUX 3iaeMmeHToB [[. .
MenzeneeBa; Ha3pIBAIOT COCIMHEHUS] HEMETAIIOB U
COCTaBJISIIOT UX (POPMYJIbI IO HA3BAHUIO; XapAKTEPUIYIOT
CTpoeHHe, olimue (U3MYecCKue M XUMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB-HEMETAIUIOB; OOBSICHSIIOT 3aBUCUMOCTH
CBOMCTB  XMMHUYECKHX  DJJIEMEHTOB-HEMETAIJIOB U
oOpa3yeMbIX MMM coequHeHud oT mnojoxenus B [IC;
OMKCHIBAIOT OOIINE XWMHUUYECKHE CBOMCTBA HEMETAJUIOB C
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«HEMETaJI».
Bonopon. Ilonoxenue Bomopoaa
B  llepuomuueckorn  cucreme
XAMHAYECKUX »diieMeHTtoB /1. .
MenneneeBa. CtpoeHue atoma U
MOJIEKYJIBL. dusnyuecknue U
XAMHUYECKUE CBOMCTBA BOJIOPOAA,
ero

MOJyYEHUE U IPUMEHEHHUE.

Boma. CtpoeHne  MOJEKYJIBI.
BopoponHass xumuyeckas CBS3b.
du3nyeckKkue CBOMCTBA BOJBI.
Anxomanuu CBOICTB BOJIBI.
['unpodunbabie U TUAPOPOOHBIE
BEIIECTBA. XHUMHUYECKHE
CBOMCTBA BOJHI.

Kpyrosoport BozbI B

IIPUPOJIE. Bonoouncrka.
Aspanusd BOJbI. briToBEIE
¢bunsTpsl. MUuHEpalIbHBIE

BOJIbI. JlUcTHMMpoBaHHast BOAA,
€€ TOJYyYCHUE W TPUMECHEHHUE.

Oo6mmas XapaKTEepPUCTUKA
raJlOTeHOB.

Crpoenue artomoB. IIpocteie
BELIECTBA u OCHOBHBIE
COCIMHEHMs]  TaJlOTEHOB,  HX

IIOMOIIBIO  €CTECTBEHHOIO SI3bIKA M  S3bIKa XUMUU;
COCTABJLSIIOT  MOJIEKYJISIDHBIE ~ YPAaBHEHUS  PEaKIMid,
XapaKTEPU3YIOIMX XUMHUYECKHE CBOMCTBA HEMETAJUIOB U
UX COCAVHEHWH, a TaKXe DJJEKTPOHHBIE YpaBHEHUS
MPOLIECCOB  OKHUCJICHHSI-BOCCTAHOBIICHUSA,  ypaBHEHUS
ANEKTPOJIUTUYECKON  JHCCOLUMALWU;  MOJEKYJSIPHBIE,
MOJIHBIE U COKpAlIEHHbIE MOHHBIE YPABHEHUS PEAKLMH C
YY4aCTHEM DJIEKTPOJIMTOB; YCTAHABIMBAIOT MPUYUHHO-
CIIEICTBEHHBIE  CBSI3M  MEXIYy CTPOEHHUEM  aToma,
XUMHAYECKOU CBA3bI0, TUIIOM KPUCTAIUIMYECKOW PEIIETKU
HEMETAJUIOB U MX COCIWHEHUM, NX OOUUMHU (PU3HUECKUMU
U XUMHUYECKUMHU CBOWCTBAMM; OIMCHIBAIOT XMUMHUYECKUE
CBOMCTBa BOJIOPOJA, raJION€HOB, KUCIOPOAA, CEPBI, a30Ta,
docdopa, rpaduta, anmasza, KpEMHUS U UX COCIUHEHUN C
IIOMOIIBIO  €CTECTBEHHOIO SI3bIKa M  SI3bIKa XUMHHU;
OIKCHIBAIOT CHOCOOBI YCTpaHEHHUsl >KECTKOCTU BOJbBI U
BBIIIOJIHAIOT ~ COOTBETCTBYIOIIMM ~ UM XUMHYECKUU
HKCIIEPUMEHT; BBINOIHAIOT, HAOMIOAAIOT W OMHUCHIBAIOT
XUMUYECKUN HKCIEPUMEHT IO pacClO3HABaHUIO HOHOB
BOJOPO/Ia U aMMOHMS, cyibdar-, KapOOHAT-, CHUIIMKAT-,
dbocdar-,xmopua-, opomu-, WOJIU]I-UOHOB;
HKCIIEPUMEHTAJILHO HCCIIEYIOT CBOMCTBAa METAJIOB U

UX COCIMHEHUH, PeIIaloT 3KCIEPUMEHTAIbHBIE 33]1a4H 110
TeMe «HemeTramnb»; OMKCBIBAIOT XUMUYECKUN
HKCIIEPUMEHT C MOMOILBIO €CTECTBEHHOIO SI3bIKA W A3bIKA
XUMHHU; TPOBOAST PaCUYEThl MO XUMUYECKUM (GopMyiaM U
YPAaBHEHUSIM  pPEAKUMH, TMPOTEKAIIHUX C Yy4YacCTUEM
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cBoiicTBa. Kparkme cBeneHus o
xjope, Opome, drTope u Hoje.
[IpuMeHeHne TallOTeHOB W WX

CO€JIMHEHUN B HapOJITHOM
XO3SIUCTBE.

Cepa. Crpoenue aToma,
aJII0TPOIIHS, CBOWCTBA 151
IIPUMEHEHHUE poMOHUUYecKon

cepsl. Oxcunel cepsl (IV) u

(VI), ux nonyveHue, CBOICTBA U
npuMeHenue. CepHas KUCIOTa U
€€ COJIM, WX NPUMEHEHHUE B
HAapOJIHOM XO3SIUCTBE.
IIpon3BOCTBO CEPHOUN KHUCIIOTHI.
A3or.

CrpoeHue aroMa U MOJIEKYIIBI,
CBOMCTBa IIPOCTOr0 BEIIECTRBA.
AmMHakK, CTpOE€HHE, CBOMCTBA,
noiy4yeHue u npumeHenue. Comnu
aMMOHHS, HX CBOMCTBA H
npuMenenue. Okcunapl azorta (I1)
u (IV).A3otHas kucinora, ee
CBOMCTBA 51 IIPUMEHEHHUE.
Hutpatbl u HUTpUTHI, npobiema
WX COJIEp’KaHUs B
CEJIbCKOXO03SIMCTBEHHOU

MPOAYKIIUU. A30THBIE

HEMETAJUIOB U UX COCIVUHEHUMN.

OpPraHMU30BBIBAIOT yUeOHOE B3aUMOJICIICTBUE B TPYIIIIE;
[IOHMMAIOT IIPUYMHBI CBOETO HEyclexa M HaXomAT
CHOCOOBI BBIXOAA M3 JSTOW CHUTyallMd; B JUAJIOre C
yUUTEIEeM Yydarcs BbIpaOaThIBaTh KPUTEPUH OLEHKU U
ONPENEIATh CTENEHb YCIEIIHOCTH BBINOJHEHHUS CBOEH
paboThl u pabOTBl BCEX, HCXOIi U3 HMMEIOLIUXCS
KPDUTEPHUEB, COBEPLICHCTBYIOT KPUTEPUH OLEHKUH U
MOJB3YIOTCSI HMMHM B XOJE€ OLEHKM MW CaMOOLEHKHU;
OTCTaMBAIOT CBOI0 TOYKY 3PEHUS, apryMEHTHPYS €€;
CIYIIAIOT IPYTHUX, NBITAIOTCS NPUHUMATH JIPYTYI0 TOUYKY
3peHus, ObITh T'OTOBBIM H3MEHUTH CBOIO TOYKY 3pPEHUS;
OCYILECTBIIATH KOCBEHHOE pa3ieIUTENbHOE
JI0Ka3aTeIIbCTBO.
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ynoopenust. Docdop.

CrtpoeHne aToMma, aJlJIOTPOIIHS,
CBOMCTBa O€IOr0 W KPacHOTO
dbochopa, UX  NpUMEHEHHE.
OcHOBHBIE

coenunenus: okcua Gocdopa (V)
u  oprodocopHas  KHCIIOTAa,

docdartsl. docdopHbie
yaoOpeHus.

Yraepoa. Ctpoenue  aroma,
aJII0TPOIIHS, CBOICTBA
MOAU(PUKAIINN, IPUMEHEHHE.

Oxcunp! yriepoaa (II) u (IV),

UX CBOHCTBA M MPUMEHEHHUE.
KapGonatel:  KampIuT, coja,
MoTall, UX 3HAYEHUE B MPUPOJIE
Y KU3HU YEJIOBEKA.

Kpemnuii. Ctpoenue aroma,
KPUCTAUINYECKUN KPEMHHUU, €T0
CBOIMCTBAa U mpuMeHeHne. OKcua
kpemuus (IV), ero mnpupoaHbie
Pa3HOBUIHOCTH. CHUIIMKaTEL
3HaYCHUE COCAMHEHUN KPEMHUSA
B JKMBOM M HEXKHUBOU IPHUPOJIE.
ITonsiTue 0 CUJINKATHOU
MPOMBIILIEHHOCTH.
JlaGopaTopHBIE OMBITHI.
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20. ITonydeHue u pacrio3HaBaHUE
Bojiopoaa. 21. WccinenoBaHue

MTOBEPXHOCTHOTO HATSOKEHUS
BOJIEL. 22.PacTtBOpeHue
MepMaHraHara KaJIns WA
MEJIHOrO0 KyImopoca B Boje. 23.
[Muaparanus 00€3BOKEHHOTO
cynbpata memu  (II). 24,
H3roroBieHue TUIICOBOTO

oTneyarka. 25. O3HaKOMIICHHE C
KOJUIEKIIMEN OBITOBBIX (DHIIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM
MUHEPAIBHOU BOJIBI. 27.
KauyectBeHHass ~ peakuusi  Ha
rajoreHU-UOHBI. 28.
Ilonmyyenne U pacro3HaBaHUE
kuciopoaa. 29. I'openue cepbl Ha
BO3JyX€ U B  KHUCIOpOJE.
30.CgoiicTBa paz0aBiieHHON
cepHoil kuciotel. 31. M3yuenue
CBOMCTB aMMMaKa. 32.
Pacnio3naBanue coneid aMMOHUS.
33. CgoiictBa pa30aBiIeHHOU
a30THOU KHUCJIOTBI. 34.
Bzaumonericteue
KOHIEHTPUPOBAHHOW  a30THOWU
KUCJIOTHI ¢ Menblo. 35. T'opeHue
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dbochopa Ha BO3AyXe U B
kuciopone. 36. Pacno3naBaHue
dbocdatos. 37. 'openue yris B
kuciaopone. 38.  IlomydeHue
YTOJIBHOM KHUCIOTBI U HW3Yy4YEHUE
ee cBouctB. 39. Ilepexon
KapOOHATOB B
ruapokapoonatel.40.Paznoxenue
rupokapoonara Harpusa. 41.
[TomyyeHnne KpeMHEBOU KHUCIOTHI
Y U3YYEHHUE €€ CBOWCTB.

[IpakTukym
CaoiicTBa
COEMHEHUN
HEMETAJLIOB.

1. PemreHne skciepruMEHTAIBHBIX
3aady no Tteme «lloarpymnma
rajoreHony». 2. Pemenne
DKCIIEPUMEHTAJIBHBIX 3a7ad 110
teMe «lloarpynma kuciaopoaa».
3. Pemenune skcniepuMeHTaIbHbIX
3amadu o temMe «lloarpymnmna
a3oTay. 4. Pemenne
HKCIIEPUMEHTAIBHBIX 3a7ad 110
teme «lloarpynna yriepona». 5.
[Tonyyenue, coOupanue u
pacno3HaBaHHE ra3oB.

OOpamatorcst ¢ J1abOpaTopHbIM ~ O0OPYIOBAHUEM |
HarpeBaTelIbHBIMU npubopaMd B COOTBETCTBUU C
OpaBWJIaMd  TEXHMKM  O€30MaCHOCTH;  BBIOJIHSIOT
MpoCTeHIliue TMpUeMbl oOpaieHuss ¢ J1abopaTOPHBIM
00opy0BaHUEM: JTAOOPATOPHBIM IITATUBOM, CIIUPTOBKOW;
HAOMIOAI0T 3a CBOWCTBAMM BEUIECTB W  SIBICHUSMH,
MPOUCXOASAIINMU C BEIIIECTBAMH, OTIHCHIBAIOT
XUMHUYECKANA DKCIIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOTO
(pycCKOro WJIM POJHOTO) A3bIKA M SI3bIKA XUMUU; JEJAIOT
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.
HaoGmromaroT 3a cBoMCTBaMU HEMETAJJIOB, HX COCAWHECHHUU
U SIBIICHUSIMU, TIPOUCXOSAIIMMH C HUMH.

O0o00O1IeHe 3HAHUNA
M0 XHWMHH 33 KypcC

15

3aKOH )51
CHCTCMaA

ITepunoanueckuii
ITepnoanueckas

CucremMatu3upyroT, 0TpadaTHIBAIOT MOJYYECHHBIE HaBBIKH,
MIPEICTABIISIIOT HHGOPMAITHIO IO TEME.
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OCHOBHOM IIKOJIBI.

XUMUYECKUX 3JIEMEHTOB /[.

. MeunneneeBa. Duznueckuiut
CMBICI  MOPSAJIKOBOTO  HOMEpa
AJIEMEHTAa, HOMEpPOB IEpUOJA U
rpyImbl. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB AJIEMEHTOB U
WX COCJUHECHUM B MEpUoJax u
rpyImnax B CBETE MPEICTaBICHUMN
O CTPOEHUU ATOMOB JIEMEHTOB.
3HayeHue IIEPUOIUYECKOrO
3aKOHa. Bwuapl  XHMHYECKHX
CBSI3€U U THUIbI KPUCTATUIMYECKUX
pEIIETOK. Bzanmocssizb
CTPOCHHUSI U CBOWCTB BEIIECTB.
Knaccudukanms  XUMHUYECKUX
peaxkuuii o pa3IUYHBIM
npu3Hakam (Y4UCI0 W COCTaB
pearupymronmx U 00pa3yromuxcs
BEILIECTB; HAJTUYUE

rpa”ullbl pazjaena (a3z; TerioBon
ahdekT; HU3MEHEHHE CTerneHen

OKHCIICHUS aTOMOB;
MCIIOJIb30BAaHUE KATAIU3aTOPa;
HanpaBJICHUE MIPOTEKAHMUS).

CKOpOCTh XMMHUUYECKHX PEaKIi
1 (haKTOPHI, BIUSIONINE HA HEE.
O6paTUMOCTh XUMHYECKUX
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peakiuii M CIocoObl CMeENIeHUs
XUMHYECKOTO PABHOBECHS.
IIpocThie M CHOXKHBIE BEIIECTBA.
MeTaiel 1 HEMETaJUIBI.
['eneTnueckue psabl MeTaia,
HEMeTaJlla U MEePEeXOJHOTO
Metaia. OKCUJIBI U TUAPOKCHUIBI

(ocHOBaHMS, KHCJIOTHI,
aMmdoTepHbIe TUAPOKCHUIBI),
COJIH. Nx COCTaB,

KJ1accuukanus U oOmue
XMMHUYECKHE CBOWCTBA B CBETE
TEOpUU AJIEKTPOJIUTUUECKON
JUCCOLMAIIH,

Hroro: 68
4acoB

Iliianupyembie pe3yabTaThl 0CBOCHUS YU4eOHOM MPOrpaMMbl.

OCHOBHBIC ITOHATUSI XUMUH (VDOBGHB ATOMHO-MOJICKYJIAPHBIX HDGHCT&BHGHHﬁ).

BBINYCKHUK HAVUUTCH:

* ONKCBLIBATh CBOMCTBA TBépI[BIX, KHNIKHUX, F213006pa3HBIX BCHICCTB, BBIACIIAA UX CYIHICCTBCHHBIC ITPU3HAKH,




¢ XapaKTCpU30BaATh BCIICCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMUBATh IPUIHNHHO-CIICACTBCHHBIC CBA3HU MCIKAY
JaHHBIMU XapPaKTCPHUCTUKAMHU BCIICCTBA,

¢ PaCKPbBIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSITHHU «aTOM», KMOJICKYJIa», «XUMHUYECKHUI QJICMCHT», KIIPOCTOC BCUICCTBO»,
«CJIOKHOC BCHICCTBO», KBAJICHTHOCTB», UCITIOJIB3YS 3HAKOBYIO CUCTCMY XUMHH,

° I/1306pa}KaTI) COCTaB HpOCTCfIHIHX BCHICCTB C ITIOMOIIIBIO XUMHNYCCKUX (l)OpMYJ'I U CYITHOCTb XUMHNUYCCKHUX peaKuHﬁ C IIOMOIIIBIO
XUMHUYCCKHUX ypaBHeHHﬁ;

¢ BBIYUCIISITh OTHOCUTCIIbHYIO MOJICKYJIAPHYIO 1 MOJIAPHYIO MACChI BCIICCTB, a4 TAKKE MAaCCOBYIO OO XUMHUYCCKOI'0O 3JICMCHTA B
COCIMHCHUAX IJI1 OOCHKH HUX Hp&KTH‘IGCKOﬁ 3HAa4YUMOCTH,

¢ CpaBHUBATLH 110 COCTAaBY OKCH/JIbl, OCHOBAHUs, KUCJIOTEI, COJIN,
® KJ'IaCCI/I(l)I/II_II/IpOBaTB OKCHUAbI 1 OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM 110 COCTABY,

* OIMCHIBATh COCTAB, CBOMCTBA U 3HAYEHUE (B MPUPOJIE U MPAKTUYECKON AEATEIbHOCTH YEJI0BEKA) MPOCTHIX BEIIECTB —
KHCJIOPOJa U BOIOPOJA;

¢ 1aBaTb CPABHUTCIIbHYIO XaPAKTCPUCTUKY XUMHWYCCKHUX 3JICMCHTOB H Ba)KHEHIIINX COGI[I/IHGHI/Iﬁ €CTECTBEHHBIX CEMEHCTB
MICJIOYHBIX MCTAJIJIOB U I'aJIOI'CHOB,

* MIOJIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XMMHUYECKOU MOCYI0M;

* MPOBOJINTH HECIIOKHBIC XUMUYECKUE OTBITHI U HAOIOICHHUS 32 U3MEHEHUSIMH CBOWCTB BEIIECTB B MPOIECCE UX MPEBpAICHUM;
cOOJTI0/1aTh TIpaBUiIa TEXHUKHU 0€30MMaCHOCTH TIPH MPOBEACHUN HAOIIOICHUA U OTIBITOB;
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¢ pa3jindaThb SKCIICPUMCHTAJIbHO KHUCJIOTHI U HIéJIOLII/I, IMOJBb3YACh HHAUKATOPAMHU; OCO3HABATb HGO6XO,ZIHMOCTI) CO6J'II-0,Z[€HI/I$I MCp
0e301macHOCTH IIpu O6paHI€HI/II/I C KHUCJIOTAaMH M IICIIOYaMH.

BBINYCKHHK ITOJIYYUT BO3MOKHOCTb HAYYUTHCS:

* TPaMOTHO 00OpaIaThCs C BEMIECTBAMHU B TOBCETHEBHOM KU3HU;
* 0CO3HaBaTh HEOOXOIUMOCTh COOTIOCHUS TTPABUII SKOJOTUUECKH 0€301MacHOTO MOBEICHUS B OKPYIKAIOIICH MPUPOTHOMN Cpeie;

* IOHUMAaThb CMBICII U HEOOXOAUMOCTh COOJIIOIEHUS IPEANUCAHUM, TTpeIJlaraéMbIX B MHCTPYKIUSAX 110 HCIIOIb30BaHUIO JIEKAPCTB,
CpelncTB ObITOBOW XUMUU U JIP.;

¢ UCIIOJIB30BaTh HpI/IO6p€TéHHBI€ KIHOYCBBIC KOMIICTCHTHOCTH IIPH BBIIIOJIHCHHUH HCCICAOBATCILCKUX IIPOCKTOB I10 HU3YUYCHHIO
CBOﬁCTB, CII0CO0OB IMOJIYUCHM: U PACIIO3HABAHWA BCIICCTB,

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOW M MUCbMEHHON KOMMYHHUKAIIMK ITPU padboTe C
TEKCTaMH Y4EeOHUKA U JOTOIHUTENbHON JIUTEPATYpOr, CIPABOYHBIMU TAOIHUIIAMU, IPOSIBISATH TOTOBHOCTh K YBaXKEHUIO MHON
TOYKH 3pEHUS MIPU OOCYKJIECHUU PE3YJIBTATOB BBHIMOJIHEHHOW PaOOTHI;

* 00BEKTHUBHO OIICHUBATh HH(OPMAITHIO O BEMIECTBAX U XUMUYECKUX MPOIECCaX, KPUTUUECKH OTHOCUTHCS K TICEBIOHAYYHOMN
nH(popManuu, HeT0OPOCOBECTHOM peKIIaMe, Kacarolencsl UCIIOJIb30BaHUs Pa3IMYHbIX BEIIECTB.

Ileproanuecknii 3aK0H U epruoandeckas cucremMa xumuueckux dieMeHToB /1. . MenneneeBa. CTpoeHe BEHIECTBA.

BBINYCKHUK HAVUUTCH:

® KJ'IaCCI/I(I)I/IHI/IpOBaTB XUMHUUYCCKHEC 3JICMCHTBI Ha MCTAJlJIbl, HCMCTAJIJIbI, 3JICMCHTHBI, OKCHUIbI U THAPOKCHU ALl KOTOPBIX aM(bOTepHLI,
N MHCPTHBIC 3JICMCHTBI (FaSBI) JJIs1 OCO3HAHUA BAXKHOCTU YIIOPAJOYCHHOCTU HAYUYHBIX 3HaHHﬁ;
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* pacKpeIBaTh CMbICI Ilepuoandeckoro 3akona /[. . Menneineesa;
* ONUCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (DOPMY EPUOANYECKON CUCTEMbl XUMHUUECKHUX JJIEMEHTOB;

® XapaKTCPHU30BaAThb COCTAB ATOMHBIX AACP U PACIIPCACICHUC YUCJIa 3JICKTPOHOB I10 3JICKTPOHHBIM CJIOSAAM AaTOMOB XUMHWYCCKUX
9JICMCHTOB MAJIbIX IICPHUOI0B HCpHOI[H'-IGCKOfI CHCTCMBI, a TAK)KC KaJIUA U KaJIbITHA,

* pa3IM4aTh BUJBI XUMUYECKOU CBS3U: HOHHYIO, KOBAJICHTHYIO MTOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U METAJUINYECKYIO;
* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKHUMHU CBSI3IMU Pa3HOIO BUJA;

* BBISIBIISITh 3aBUCUMOCTb CBOMCTB BCHICCTB OT CTPOCHUA UX KPHUCTAJTNIMICCKUX pCIHéTOK: HOHHBIX, aTOMHBLIX, MOJICKYJISIDHBIX,
MCTAJNIMYCCKHUX,

* XapaKTEePU30BaTh XUMUUYCCKHE JICMCHTBI U UX COCTUHEHUS HA OCHOBE ITOJI0KEHHUS 3JICMCHTOB B TICPHOJUICCKON CUCTEME H
0COOCHHOCTEH CTPOSHHUS X aTOMOB;

* OIMCBHIBATh OCHOBHBIE ATAIbl OTKpbITHS 1. Y. MenaeneeBpIM NeproandecKoro 3aK0Ha U MEPUOANIECKON CUCTEMbI XUMAYECKUX
AJIEMEHTOB, KU3Hb K MHOTOOOPA3HYI0 HAYUHYIO JAESTEIHbHOCTh YUEHOTO;

* XapaKTEepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHUE MMEPUOJAYECCKOTO 3aKOHA U TIEPUOJUYECKON CUCTEMBI XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

* 0CO3HABaTh HAYYHBIC OTKPBHITUS KaK Pe3yJIbTaT JIUTEIbHBIX HAOIIOACHUN, ONTBITOB, HAYYHOU MTOJEMHUKH, MPEOI0TICHUS
TPYAHOCTEN U COMHEHUH.

BBIHVCKHI/IK ITOJYYHUT BO3MOKHOCTb HAYYNUTHCA.

® OCO3HABaTb 3HAYCHHUC TCOPCTUUCCKUX 3HAHUM JIIsL HpﬂKTH‘I@CKOﬁ ACATCIIBHOCTU YCIOBCKA,
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¢ OIIUCBIBATDb N3YYUYCHHBIC 00BEKTHI KaK CUCTCMBI, ITIPUMCHSS JIOTUKY CUCTCMHOI'O aHaJIN34a,

* IPUMCHATDb 3HAHHA O 3dKOHOMCPHOCTAX HCpHOI[H‘IGCKOfI CHUCTCMbI XUMHNYCCKHUX JJICMCHTOB JIA1 OOBSICHECHHS U MMpCABUIACHUA
CBOMCTB KOHKPCTHBIX BCIIICCTB,

* pa3BUBaTh HH(OOPMALIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIIyOJICHUS 3HAHUN 00 HCTOPUM CTAHOBIICHUSI XUMUYECKON
HayKH, €€ OCHOBHBIX IIOHATUMN, IEPUOJUYECKOr0 3aKOHA KaK OJTHOI'0 U3 BAXKHEHUIINX 3aKOHOB IIPUPOJBI, a TAKKE O COBPEMEHHBIX
JNOCTUKEHUAX HAYKU U TEXHUKH.

MHoroo6pasne XuMHYECKNX DEAKIIMIA.

BBIHVCKHI/IK HAV4YUTCA.

* OOBACHATH CYyTh XMMHUYECKHUX MPOLIECCOB U UX MPUHIIMIUATBLHOE OTINYHE OT (PU3NUECKUX;
* Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLUN;

* YCTAHABIIMBATh NMPUHAJJICKHOCTh XMMHUYECKOW PEAKINH K ONPECTIEHHOMY THITY 10 OJTHOMY U3 KJIaCCU(UKAITMOHHBIX
MPU3HAKOB: 1) MO YKCITY U COCTAaBY UCXOHBIX BEUIECTB U MPOIYKTOB PEAKIINHU (PEAKIIUU COCTUHECHHUS, PA3TIOKECHH S, 3aMEIICHUS
1 00MEeHa); 2) 1O BBIACIICHUIO WU MTOTJIOMICHHUIO TETUIOTHI (PeaKiiuy SK30TEPMUUYECKUE U SHAOTEPMUYECKUE); 3) IO U3MEHEHUTO
CTETICHEH OKUCIICHUS XUMHYECKHX JIEMEHTOB (pEaKIMK OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC); 4) TT0 00paTHMOCTH TIporiecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

¢ Ha3bIBATh (baKTOpBI, BJIMAIOIIME HA CKOPOCTb XUMHUYCCKHUX peaKuHﬁ;

¢ Ha3bIBATb (I)aKTOpI)I, BJIMAONINC HA CMCIHICHHUC XUMHUYCCKOI'O PaBHOBCCHA,
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¢ COCTABJITh YPABHCHHUA SHCKTpOHHTquCKOﬁ Aucconuran KUCIOT, menoqeﬁ, COHGI>’I; ITOJIHBIC U COKpaHléHHBIG HOHHBIC
YpaBHCHUA peaKuHﬁ O6M€Ha; YPaBHCHUA OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

* POTHO3UPOBATH MPOYKTH XUMUUYECKUX peakluii o ¢hopMynam/Ha3BaHUSIM UCXOIHBIX BEILIECTB; OMPEACIATh UCXOIHbIE
BEIIECTBa MO (opMysiamM/Ha3BaHUSIM MTPOTYKTOB PEAKIIUU;

¢ COCTABJITh YPABHCHHUA peaKuHﬁ, COOTBCTCTBYIOIIHX ITOCICAOBATCIIBHOCTHU («HGHO‘IKC») HpCBpaHICHI/Iﬁ HCOPraHNYICCKUX
BCIICCTB PA3JIMYHBIX KJIACCOB,

* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA MTPU3HAKH, CBUAECTEIbCTBYIOIINE O IPOTEKAHUN XUMUYECKON peaKnu;
* IPUTOTOBJISATH PACTBOPHI C ONPEIEIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOIO BEUIECTBA;
* OIIPECIIATh XapaKTep CPebl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0YEH MO U3MEHEHHUIO OKPACKU UHANKATOPOB;

¢ IIPOBOAUTD KAaUCCTBCHHBIC PCAKIINH, ITIOATBCPKIAOIINC HAJIUYHNC B BOJHBIX paCTBOPAX BCIICCTB OTACIIBHBIX KATUOHOB H
AHHUOHOB.

BBIHVCKHI/IK ITOJYYHUT BO3MOKHOCTb HAYYNTHCA.

¢ COCTABJIAATH MOJICKYJIAPHBIC U ITOJIHBIC MOHHBIC YPAaBHCHHA 110 COKpa]_HéHHBIM HOHHBIM YPAaBHCHUAM,

* IPUBOJUTL IPUMCEPLI peaKHHﬁ, IMMOATBCPKAAOMINX CYIICCTBOBAHNUEC B3AMMOCBA3HU MCKY OCHOBHBIMH KJIaCCaMH
HCOPraHNYCCKHX BCIICCTB,

* POTHO3UPOBATH PE3YJIBTATHI BO3JIEUCTBUSI pa3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOU peaKklnu;

* POTHO3UPOBATH PE3YJILTATHI BO3JEHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIICHHE XUMUYECKOTO PAaBHOBECHSL.

60



MHOI‘OO6D&31/I€ BCTICCTB.

BBIHVCKHI/IK HAY4YMUTCA.

* OTIPEACIIATh MPUHAIC)KHOCTh HEOPTAaHUICCKUX BEIIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIT: METAJIIBI 1 HEMETAaJLTHI,
OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

* COCTaBJISATh (POPMYIIBI BEIIECTB M0 UX HA3BAHUSIM;
* ONPEAEIATH BAJICHTHOCTD U CTENIEHb OKMCIICHUS 3JIEMEHTOB B BEILIECTBAX;

¢ COCTaBJIATh (bOpMYJILI HCOPTraHUYCCKHUX COGIII/IHGHI/Iﬁ I10 BAJICHTHOCTAM UM CTCIICHAM OKHCJICHH:A 3JICMCHTOB, d TAKIKC 3apsdaM
HOHOB, YKa3aHHBIM B Ta6J'II/II_[C pPaCcTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COHGfI;

* 00BACHATH 3dKOHOMCPHOCTH U3MCHCHU A (1)I/I3HLIGCKI/IX 1 XMMHUYECKUX CBOMCTB IMIPOCTHIX BCIICCTB (MGT&J’IJ’IOB u HeMeTaHHOB) u
HUX BBICIHINX OKCHIOB, O6paBOBaHHBIX QJICMCHTAMM BTOPOI'O U TPCTHCT'O IICPHUOI0B,

* Ha3bIBaTh OOIIME XUMHUECKUE CBOMCTBA, XapaKTePHBIE JIJIsl TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBATh OOIIME XUMUUYECKUE CBOMCTBA, XapaKTEPHBIE IJI KAXKAOTO U3 KIAaCCOB HEOPTraHMYECKUX BEIIECTB: KUCIIOT,
OCHOBAHUM, COJICH;

* IPUBOJIUTH TPUMEPHI PEAKLIHMI, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB: OKCUAOB, KUCIIOT,
OCHOBAHUM U COJICH;

® OpCaAcCIATh BEIMICCTBO-OKHUCIUTEIIb H BEIICCTBO-BOCCTAHOBUTEIb B OKUCIINTCIIbHO-BOCCTAHOBUTCIIBHLIX PCAKIHAX

* COCTaBJISATh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OanaHC (JJ11 M3YYEHHBIX PEeaKIUii) MO MPEeAIOKEHHBIM CXEMaM pPeaKuid;
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¢ IIPOBOOUTD Ha60paTOpHBI€ OIIBITHI, ITIOATBCPIKAAOIINUC XUMHWYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHNYCCKHUX BCHICCTB,

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI MO MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIMIECTB: BOAOPO/Ia, KUCIOPOAA, YIIIEKHCIOrO
ra3za, aMMHaKa; COCTaBIIATh YPaBHEHHUS COOTBETCTBYIOIINX PEAKIIMMA.

BBIHVCKHI/IK INOJYYHUT BO3MOXKXHOCTHb HAYYUTHCA.

® IPOrHO3UPOBATb XMMHUYCCKUC CBOMCTBA BCIICCTB HA OCHOBEC MX COCTaBa U CTPOCHUA,

¢ IIPOTHO3UPOBATb CITOCOOHOCTB BCHICCTBA IIPOABJIATE OKHCIINTCIIBHBIC UJIM BOCCTAHOBHUTCIILHBIC CBOMCTBA C y‘-IéTOM CTCIICHEH
OKHCJICHHUA 3JICMCHTOB, BXOAAIIINX B €I'0 COCTAaB,

* BBISIBJISITH CYIIIECTBOBAHHUE T€HETUUECKON B3aMMOCBSI3M MEXK/y BEIIECTBAMU B PSy: IPOCTOE BEIIECTBO — OKCHUJ —
TUIPOKCHU]] — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM KUCIIOT;

* PUBOJUTH IPUMEPHI YPABHEHUM PEAKIIHA, JISKAIIUX B OCHOBE MPOMBIIIJIEHHBIX CIOCOOOB MOJyUYEeHUsI aMMHUaKa, CEPHON
KHUCJIOTBI, YyT'yHa U CTAJIH;

¢ OIIMChIBATDb (1)I/I3I/ILIGCKI/IG N XUMHUYCCKHUC ITPOLCCCHI, ABJIAIOIMUCCA YaCThbIO KPYTIOBOPOTa BCIICCTB B IIPUPOIC,

¢ OpraHu30BBIBATh, IPOBOAUTD CHHUYCCKHUC ITPOCKTHI 110 UCCICAOBAHUIO CBOMCTB BEIICCTB, UMCIOIIINUX BAXXHOC ITPAKTHYCCKOC
> b
3Ha4YCHHC.

YueOHO- MeTOANYECKOE M MaTepHAJIbHO -TEXHHUYECKoe o0ecrieueHue

Jluteparypa IJisl yYUTeJs:
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Kuwura qis yaurens. 9 xknacc (aBtopsl O. C. I'abpuensin, U. I'. OctpoymoB).

KonTponbubie u npoBepounblie padboThl. 8 kiacc (aBTopsl O. C. ['abpuenss u ap.).

KonTtponbsHbie 1 poBepouHbie padoThl. 9 kitace (aBTopsl O. C. ['abpuensa u 1p.).

Meroanueckoe mocodue. 8—9 kmaccsl (aBTopbl O. C. ['abpuensa, A. B. Smrykosa).

Meroanueckoe nmocodue. 8—9 knaccsl (aBTopsl O. C. 'abpuensn, A. B. Smrykosa).

HacronbHas kaura yuutens. 8 kiacc (aBropel O. C. 'abpuensn, H. [1. Bocko6oitnukoBa, A. B. Smrykosa).
TeTpanp 111 1a00PaTOPHBIX OMBITOB U MpakTHUYecKkuXx padot. 8 kinacc (aBropsl O. C. ['abpuensn, A. B. Amykosa).
TeTpanp st 1a00PaTOPHBIX OMBITOB U NMpakTHUecKuX padot 9 kmacce (aBropsl O. C. I'abpuensiH, A. B. Smykosa).
Xumus B TECTaxX, 3aj1ayax, ynpaxxkaenusx. 8—9 kmnaccol (aBTopel O. C. I'abpuensan, H. I1. BockoboiiHnkoBa).
XUMHUYECKHM dKCIIEpUMEHT B 11KoJe. 8 kimacc (aBropsl O. C. I'abpuensy, H. H. Pynos, B. U. TonkyHoB).

XuMusl B TeCTax, 3aavax, ynpaxkuenusax. 8—9 kmaccol (aBtopsl O. C. I'abpuensn, H. I1. Bocko6oiinnkoBa).
Xumuyeckuit skcepuMeHT B mikodie. 9 kiacc (aBropsl O. C. ["abpuensH u ap.).

Jlureparypa sl y4alumxcs:

Pabouas Terpann. 9 kinace (aBtopsl O. C. 'abpuensn, C.A. Cnaakos).

PaGouas terpaas. 8 knacc (aBTopsl O. C. I'abpuensn, C.A. Crnagkos).

Xumus. 8 kinace. Yueonuk (aBrop O. C. ['abpuensH).
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Xumus. 8 Kiacc. INEKTPOHHOE MYJIbTUMEIUMHOE U3/IaHuUE.
Xumus. 9 knace. Yueonuk (aBtop O. C. ['aOpuensin).
Xumus. 9 kiacce. DIEKTPOHHOE MYJIbTUMEIUIHOE U3/IaHNUE.
DJIeKTPOHHBIE 00pa3oBaTe/ibHbIe pecypchl 1 MHTepHET pecypcbl:
Xumus. 8-11 knaccel. BupryansHas maboparopusi.

Xumust. 8-11 knaccel.(bubnmoreka 3.1.11.).

Xumus 9 knacce (3 CD)

Xumus g Beex -XXI: Pemenne 3agau. CamMoyduTensb.
Bonbias sunuknoneaus Kupumia u Mepoaus. /2006 r./
bonwmas sanuknonenus Kupwina u Medoaus. /2005 r.
Xumust u XKuszabp —XXI Bek http://www.hij.ru

[Nazera «Xumusi» U callT 11t yaurtens « 5 uay Ha ypok xumumn» http://him.1september.ru

ChemNet: mopran ¢pyHIaMEHTAILHOTO XUMUYECKOro oopazoBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.FO. Anmuk6epooiihttp://www.alhimik.ru
OcHOBBI XUMUH: 00pa30BATENBHBINA CAUT JJI MIKOJILHUKOB U CTyIeHTOB http://www.hemi.nsu.ru

Xumus B OtkpeiToM Kosmaemke http://www.chemistry.ru


http://him.1september.ru/

WebElements: oHaiH-clipaBOYHUK XUMHUYECKHX 35ieMeHTOB http://webelements.narod.ru
benok u Bce 0 Hem B Omostornu u xumuu http://belok-s.narod.ru
Buptyansnas xumudeckas mkosna http://maratakm.narod.ru
3aHuMarenbHas XUMUS: Bce 0 Metasuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kabuner xumuu: cait JI.B. Paxmanosoit http://www.104.webstolica.ru
MaTtepuaJIbHO —TeXHUYECKOe o0ecreyeHne.

HarypanbHbie 0OBEKTHI:

Komnekiuyn MuHepaioB ¥ TOPHBIX TTOPOSI;

MeTaioB U CIJIaBOB;

MuHepanbHBIX Y100pEHU;

[Tmactmacc, kayuyykoB, BOJOKOH.

XUMHUYECKUE PEaKTHBBI U MaTepHAIIbI:

Haubonee yacTo ucnonb3yembie :

DITpocTeie BemecTBa: Melib, HATPUM ,KaJIblIMi, MarHui, K€J1€30, IUHK;

2)okcuasl: Meau(||),kanpius, sxenesa(]||),maraus;
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3)KUCTIOTHI: CepHasi, COJITHAs, a30THAas,
4)oCHOBaHUS -TUAPOKCUIBI: HATPUS,KabIs,25%-HbIi BOAHBIN pacTBOp aMMUAKa;

S)comu:  xmopunael  HaTpusA,  Memu(||),amomuHus, — ckenesa(|||);HuTpaTel  Kamus,  HaTpusA, cepebpa;  cynbdarbl
meu(||),xenesa(||),xene3a(|||),aMMOHMS; HOAUT KalTKs, OpOMU] HATPHSI,

6)opraHnyecKre COeAMHEHUS: ITAHOJI, YKCYCHAsI KUCII0Ta, METUJIOBBIA OPAHKEBBIN, (DEHON(PTANEHH, JTAKMYC.

XuMuueckas J1adbopatopHasi mocyja, anmnaparsl ¥ IpruOOpbl: TPUOOPHI /71t pabOTHI ¢ Ta3aMu; anmnaparbl U TPUOOPHI JIsI OIBITOB C
TBEPJABIMU, >XKUJAKUMH BEIICCTBAMH; U3MEPUTEIbHbIC NPUOOPHI U MPUCHOCOOJEHUS JUISl BBIMOJHEHUSI ONBITOB; CTEKJISHHAs U
IJIaCTMACCOBAas MOCYJa U MPUCIIOCOOJIEHUS ISl IPOBEEHUS OTBITOB.

Moaenu:

HaGops!r Moieneit aTOMOB J1J1s1 COCTABJICHUS MAPOCTEPKHEBBIX MOEIICH MOJICKYJI;

Kpucrammueckue pemeTku coen.

VYuebHble mocoOust Ha meyaTHOM ocHoBe: [lepruoanyeckas cucteMa xumMmuueckux anemeHToB [[.M1.Meneneena;

Ta0JauIla PACTBOPUMOCTH KHUCJIOT, OCHOBAHUM COJICH; aJITOPUTMBI MO XapaKTEPUCTHUKE XUMUUYECKUX DJIEMEHTOB, XMMHUYECKHUX
pEaKIuu.
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