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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4eGHOro Kypca IO XMMHUHM JJs 8 Kiacca cocTaBiieHa Ha ocHoBe (DeaepalbHOrO roCyJapCTBEHHOTO 00I1e00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 0Omero oopa3oBaHusi BTOPOTO MOKOJICHHUsS, MPUMEPHON MPOTrpPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS Kypca XUMHUHU U 8
kiacca u apropckoi mporpammsel O.C. ['abpuensna, A.B.KymnioBoii.

Hopmamuenas ocnoea peanuzayuu npozpammol.
1. ®enpepanbusiii 3akon oT 29.12.2012 Ne 273 ¢ uzmenenusimu 2015-2016 rona «O06 obpazoBanuu B Poccuiickoii @eneparimy

2. ®enepanbHBIN rocyapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO O0IIIEro 00pa3oBaHusl, yTBEPKAEHHBIN Mprka3oM MuHoOpHayku PD
oT 17.12.2010r Ne 1897 (c u3meHneHusiMu, BHECEHHBIMU TprKa3zoM MunoopHayku P® ot 31.12.20151 Ne 1577);
3. TlpumepHbIe IpOTPaMMBI 10 YIeOHBIM mpeaMeraM. Xumus 8-9 kiaccel. CtaHmapTel Broporo nokosieHus. M.: «[Ipocsemenue», 201 1r

&

[Iporpamma ocHOBHOTO 0OmIeTo oOpa3zoBanusa. Xumus 8§-9 knaccel. O.C. I'abpuensn, A.B. Kynosa. M.: «Ipodax, 2013

5. Tlpukaza MunuctepctBa oOpa3zoBanus u Hayku PD ot 31.03.2014 Ne 253 «O06 yrBepxacHNH deaepalbHOTO MepedyHs yIeOHUKOB,
PEKOMEHTYEMBIX K HCIIOJB30BAHUIO TIPH PEATTU3AIMH UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHBIX MPOrPaMM HAYaTEHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETO 00IIeTO 00pa30BaAHUSY;

6. Ilocranosienue ['maBHOTO rOCyapcTBEHHOTO caHUTapHOTO Bpada Poccuiickoit @eneparuu ot 29.12.2010r Ne 189 (B pen. Ot 24.11.2015) 06
yrBepxxaeanu Can [TuH 2.4.2.2821-10 «CanuTapHO-31HAEMUOJIOTHYECKIE TPEOOBAHUS K YCIIOBUSM U OpTraHU3AIMKN 00yUeHUS B
00111600pa30BaTEIIBHBIX OPTaHU3ALIHASIX),

7. YcraB MBOY «Toncruxunckas COLL».

8. Kanennapusiii yaeOusb1il rpadux MBOY «Toncruxunckas COIL» na 2022 — 2023 yueOHBIN TOJ ABISETCS JOKYMEHTOM, PETJIAMEHTHPYIOIINM

OpraHu3aiuio 00pa3oBaTeIbLHOrO Mpolecca.

Pabouas npozpamma no xumuu Ha CMYneHU 0CHOBHO20 00WLe20 00PA306aHUA HANPABIEHA HA 00CMUMCEHUE CeOYIOUUX Yelell:
* gopmuposanue y yqamuxcs XiMUUECKOM KapTUHBI MUPA KaK OPraHUYECKOM YaCTH €ro 1EIOCTHONW eCTECTBEHHOHAYYHOUM KapTHUHBI,
* pazeumue TO3HABATEIBHBIX HHTEPECOB, UHTEINIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH ydalIuxcs B MPOLIECCe M3YYEHHUS MU XMMHUYECKOMN
HayKH 1 €€ BKJIaJ]a B COBPEMEHHBI HAYYHO-TEXHUYECKUI MPOTpecc;
* gopmuposanue BaXHENIINX JOTUIYECKUX ONEpalMid MBIIUIEHUS (aHAIU3, CHHTE3, 00001IeHne, KOHKpETH3allus, CpaBHUBAHUE U JIp.) B Ipoliecce
MO3HAHUS CHCTEMbI BXKHEUIITNX MOHITU, 3aKOHOB M TEOPUHN O COCTaBe, CTPOSHUH U CBOMCTBaX XUMHUUYECKUX BEIIECTB;
* gocnumanue YOS XJIEHHOCTH B TOM, YTO IIPUMEHEHHE MOJYYEHHBIX 3HAaHUH U YMEHUI [0 XUMHUU SIBISIeTCS OOBbEKTUBHON HEOOXOMMOCTBIO ISt
6e3omacHoi paboTHI C BelleCTBaMH U MaTepHaliaMi B ObITY M Ha IIPOU3BO/ICTBE;
* npoekmupoeanue u peanu3ayuA BHIITYCKHUKAMU OCHOBHOM IIKOJIBI JMYHONH 0Opa3oBaTebHOW TPAeKTOPHM: BbIOOp mpoduiis oOydyeHus B
CTapIlel IIKoJIe WK MPo(ecCHOHANTBHOT0 00pa30BaTEIbHOTO YUPEKACHUS;
* o6nadenue KIOUYEBBIMH KOMIETEHIMSIMHU (Y4eOHO-TI03HABATENbHBIMU, HH(POPMAITHOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKAaTUBHBIMH).



3HaYNTEIHHOE MECTO B COJACP)KAaHUU Kypca OTBOJUTCS XUMHUYECKOMY O3KcrepuMeHTy. OH mo3BosiseT (OpMHUpOBATh y YUYaIIMXCS CIEHUAIbHBIC
IpeJMETHbIE YMEHUS paboTaTh ¢ XMMUYECKHMMHU BEIIECTBAMH, BBIMOJIHATH MPOCThIE XUMHUYECKHE OIBITHI, HAYYUTh MX 0E30MaCHOMY U JKOJIOTUYECKHU
IpaMOTHOMY OOpaIlleHHUIO C BEIIECTBAMH B OBITY U Ha MMPOU3BO/ICTBE.

[IpakTuyeckue paboOTHI CIy)KaT HE TOIBKO CPEJICTBOM 3aKPEIJICHUS YMEHHI U HABBIKOB, HO U KOHTPOJISI KAUYeCcTBa U CPOPMUPOBAHHOCTH.

Kypc xumuu 8 knacca usyuaemcsa ¢ 0éa smana.

Ilepevuii 5man — XUMMsl B CTaTHKE; 3[1€Ch PACCMATPUBAIOTCS COCTaB U CTPOCHHUE aTOMa U BellecTBa. Ero OCHOBY COCTABIIAIOT CBEACHUS O XMMHUYECKOM
JJIEMCHTE U (1)0pMax Cro CymeCTBOBaHMA — aTOMax, M30TOIIax, MOHAX, MPOCTHIX BCIICCTBAX M HUX BaXXHEHUTITHX COCAMHCHUAX (OKCI/II[aX n Jpyrux
OMHAPHBIX COEMHEHMIX, KUCI0TaX, OCHOBAHUAX U coJisix). CTpOEHHH BelIeCTBA (TUIIOJIOTUH XUMUUYECKUX CBSI3€H M BUAAX KPUCTAUINYECKUX PEIIETOK).
BI’)’IODOUV oman — XVUMHA B JUHAMHUKE, yJAlIUCCA 3HAKOMATCA C XMMHWYCCKHMMH PCAKIHUAMHU KaK q)YHKHI/IGfI CoCTaBa W CTPOCHHA YYACTBYIOLIMX B
XMMHMUYECKUX MpPEBpALICHUSX BEIIECTB U UX Kiaccuduxaruu. CBOWCTBa KHCIOT, OCHOBaHMH M COJIEM cpa3zy paccMaTpUBaIOTCSI B CBETE€ TEOPUU
ANIEKTPOJIUTUYECKON nucconnannu. KpoMe 3TOro, cBOMCTBa KHUCIOT M COJIEH XapakTepU3YyIOTCS TAaKKE B CBETE OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

Paboyas mporpamma paccuntana Ha 68 4acoB, B TOM YHCIIe Ha KOHTPOJIbHBIE paOOTHI (5 4acoB) M MpakTHYEeCKHe paboThI (4 yaca).

Yueono-memoouueckuii komnnexm:
1. O.C.Tabpuensu, A.B.Kymnmosa. «IIporpamma ocHoBHOTO 00111eTr0 00pa3zoBanus. Xumus 8-9 kimaccs». M.: «/Ipodan, 2015
2. 0O.C.Taopuensu «Xumus 8 xkimace» M.: «/Ipodar, 2015

Cmpyxkmypa kypca: (2 uaca 6 Heoenio, 6ce2o 68 uacos)

Ne monyis Tema moayas IIpuMepHOE KOJINIECTBO
n/n 4acoB
Beenenue. 4+ 1p/B
1. ATOMBI XMMHYECKHX 3JIEMEHTOB. 9
2. IIpocTeie BemecTna. 6
3. CoequHeHNsT XUMUYECKHUX DIIEMEHTOB. 14 + 2n/p
4. M3MeHeHns, TpOUCXoJsIINeE C BEMECTBAMH. 12 + 1n/p
6. PactBopenue. PactBopel. CBOMCTBA pacTBOPOB IEKTPOJIUTOB. 18 + 1n/p

HUTOI'O: 68



Ilepeuens konmponvnuvix pabom no mooynam (K/P):

Ne Tema KounuecTBo
n/n 4acoB
1 ATOMBI XUMHUYECKHUX JIEMEHTOB. 1
2 [IpocThie BEECTBA. 1
3. CoenuHeHns XUMAYECKUX IJIEMEHTOB. 1
4 W3MeHenus, mporucxoas e ¢ BeIeCTBAMM. 1
5 PactBopenue. PactBopsl. Peakiiun nonHoro oomena u OBP. 1
Ilepeuens npaxmuuecxkux paoom (Il/P):
Ne Tema npakTu4eckoii padoThbl. KounuectBo
n/n 4acoB
1. | Nel IL.T.b. npu pabotre B xumuueckoM kaOuHete. [Ipuémbr oOpamieHus ¢ 1ab00paTOPHBIM 1
00opy/IoBaHHEM U HarpeBaTelbHbIMU MprubopaMu. CTpoeHue miaMeHH.
2. | Ne2 TlpuroToBiieHHE pacTBOpa caxapa M pacyeT ero MacCoOBOM J0JU B pacTBOpE 1
3. | Ned TlpusHaku XUMHUUECKHUX PEAKITUN 1
4. | Ne9 Perienue skcriepuMeHTaIbHBIX 3a/1a4. 1

Ilepeuensv navopamopnwix pavom (JI/P):

Ne u Tema ypoka

Ne u Tema 1a00paTOpHOIi padoTHI

Nel ITpeamer xumuun. Bemectpa. I1.T.b.

Nel CpaBHeHHE CBOMCTB TBEPABIX KPUCTAIIIMUYECKUX BEIIECTB U PacT-
BOPOB.

Ne3 IlpeBpamenust BemectB. Poimp xumuu B
Hallle! )KU3HU.

Ne2 CpaBHEHHE CKOPOCTH HCIApEHUsl BOJBI, OJEKOJIOHA U 3TUIIOBOTO
cnupTa ¢ GUIBTPOBAIBHOM Oymaru.

Ne7 OcHOBHBIE CBEIEHHUS O CTPOCHUU aTOMA.
CocraB aTOMHBIX siiep: TPOTOHBI U HEUTPOHBI.
30TomHEI.

Ne3 MO)IGJ'II/IpOBaHI/Ie IIpyuHIHUIIa JIEeNCTBUSA CKaHHPYIOIICTO
MHKPOCKOIIA.




Nel2 KoBaneHTHass NOJSpHAs XUMHUYECKas
CBS3b.

Ne4 MzroroBnenue Moienel MoJieKyl OMHAPHBIX COSTMHEHUH.

Nel3 Merayutndeckas CBS3b

Ne§ HN3roroBienue CBOICTBA

METAJUINYECKOU CBA3U.

MOJIENM,  WJUTIOCTPUPYIOLIEH

Nel6 Ilpocteie BemectBa metamuibl. IIpocTsie
BEIIECTBA HEMETAJUIBI.

Ne6 O3nakoMIiteHHE C KOJUIEKIIMEH METAJUIOB.

Nel6 Ilpocteie BemectBa Merasuibl. [Ipoctbie
BElIECTBA HEMETAJUIBI.

Ne7 O3rakoMIiIeHHE ¢ KOJUJIEKIINEH HEMETAJUIOB.

Ne24  Okcugpl.  Jleryunme  BomoponHbie | Ne8 O3HakoMIIeHHE C KOJUIEKIIMEH OKCHIOB.
COEJIMHEHUSI.

Ne24  Okcupgpl.  Jleryune  Bonmopoasbie | Ne9 O3HakomIIeHHE CO CBOMICTBAaMM aMMHUaKa.
COEJIMHEHUSI.

No24  Oxkcugpl.  Jleryune  Bomoponnbie | Nel( KauecTBeHHast peakiiusi Ha YIIIEKHUCIIBIN Tas.
COEJIMHEHUSI.

No26 OOmiast XapaKTepUCTHKA KHCIIOT.

Nell Onpenenenne pH pacTBopa KUCIOTHI, ETOYH, BOJIBI.

Ne26 OOmiast XapaKTepUCTHKA KUCIIOT.

Nel2 Omnpenenenue pH nuMoHHOrO u SI6GI0YHOTO COKOB Ha Cpese
IIJI0JIOB.

Ne27 Conm kak TPOM3BOJHBIC KHCIOT |
OCHOBAaHMIA.

Ne13 O3gakomiieHe ¢ KOJUIEKIIUEN COJIEH.

Ne29  Amopdupie w©
BEIIIECTBA.

KPHUCTAIIINYCCKUEC

Nel4 OsHakoMJIEHHME C KOJUIGKIIMEH BEIIECTB C Pa3HbIM TUIIOM
KpHUCTAJUTMYECKOU pPEIIETKU. Nsrorosnenune MoJieen
KPUCTAJUTMYECKUX PEHIETOK

Ne30 Yuctrle BemecTtBa U cMecu. Paszmenenue
cMecel. OuncTKa BEIIECTB.

Nel5 OznakomiieHHE ¢ 00pa3IOM TOPHOM MTOPO/IBI.

Ne4d)  Peaxiun COEIUHEHUS.
MIEePEX0I0B.

Lenouku

Nel6 OxuciieHre MeI B TJIaMEHU CIIUPTOBKH.

Ned41 Peaxnuu 3amenienus. Psag akTUBHOCTH
METAILIOB.

Nel7 3amerenue Mmeau B pactBope xiopuaa meau( 1) sxenezom.

NeS54 MonHble ypaBHEHUs peaklnid

Nel8 BzaumoaeiicTBue pacTBOpa XJIOPHIa HATPUS C HUTPATOM cepedpa.

Ne57 Kucnotsl B cBete TO/l, ux cBOMCTRBA.

Ne19 [TonydyeHne HEpacCTBOPUMOTO THAPOKCH/IA U B3aUMOIEUCTBUE €TI0
C KMCIJIOTOH.

Ne20 BzanMonelicTBue KHCIOT C OCHOBAHHSIMHU.

Ne21 BzauMonelicTBHE KHCIOT C OKCHIAMU METaJlIOB.

Ne22 BzaumMoaelicTBHE KHCIOT C METaJlJIaMH.

Ne23 BzauMoaelicTBHE KHCIOT C COISIMH.

Ne59 OcnoBanus B cBete TOJI, ux cBoiicTBa.

Ne24 BzaumoneicTBue miejioyeii ¢ KUCIOTaMU.




Ne25 BzauMoeiicTBIE IIEI0YEN ¢ OKCHIAMU HEMETAJLIOB.
Ne26 BzanMoeiicTBIE HIEIOYEH C COIIMU.
Ne27 [lonydeHue U cBOMCTBA HEPACTBOPUMBIX OCHOBAHMIA.

Ne60 Oxcupl, X Kiaccu(uKaIus 1 CBOMCTBA.

Ne28 BzanMoelicTBHe OCHOBHBIX OKCHIOB C KMCJIOTaMH.
Ne29 BzaumonelicTBHE OCHOBHBIX OKCHIOB C BOJIOM.
Ne30 B3aumomelicTBHE KUCIOTHBIX OKCUJIOB C IIEJI0YaMH.
Ne31 BzauMonelicTBHE KUCIOTHBIX OKCHUIIOB C BOJOM.

Ne61 Comu B cBete TO/I, ux cBoOMCTBA.

Ne32 BzauMoselicTBue colieii ¢ KUCIOTaMH.
Ne33 BzaumoeiicTBue coyiel ¢ IIeJIOYaMH.
Ne34 BzanmoneiicTBue colieii ¢ COIsIMU.

Ne35 BzauMoeiicTBue colieii ¢ MeTaljaMu.

Ilepeuenv oemoncmpavuii:

Ne u Tema ypoka

JdemMoHcTpauuu

Nel IMpenmer xumuu. Bemectsa. I1.T.b.

Moienu pa3JIMYHbIX TPOCTHIX U CI0KHBIX BemecTB Nel

Ne3 TlpeBpamenusi BemecTB. Poimb xumuu B
Halen )KU3HH.

B3anmopelictBue Mpamopa ¢ KUCIOTOM UM NMOMYTHEHHE H3BECTKOBOM
BOJEI Ne2

Ne7 OcHOBHBIE CBEJCHUS O CTPOCHHU aToMa.
CocTaB aTOMHBIX g/€p: MPOTOHBI U HEUTPOHBHI.
W3zoTomsl.

Moaenu aToMOB XUMHYECKHX DIIEMEHTOB Ne3

Nel6 IIpocteie BemecTBa mMeTamuibl. [IpocTeie
BEI[ECTBA HEMETAJLIbI

O06pa3siel MmeTauioB Ned
[Tonyyenue o3oHa. OOpa3ipl OO0 W CEpoOro oOJioBa, Oenoro u
kpacHoro (ochopa NeS5

Nel7  KonmuectBo  BemiectBa.  Moutb. | HekoTopbie MeTauIbl U HEMETAJLIBI C KOJMYECTBOM BellecTBa 1 MoJib
MonspHas macca. No6

Nel8 Monspubliit  00béM  razoo0OpasHbIx | MomnsipHbIii 00BEM ra3000pa3HbIX BemiecTB Ne/

BEIIICCTB.

Ne24 Oxcupapl. Jleryune Bomopoanbie | OOpa3isl okcuoB Ne8

COETMHEHMUSI.

Ne25 OO6uiast XxapakTepUCTHKAa OCHOBAaHUIA.

OO6pasibl ocHoBaHUiT Ne9

Ne26 OOuiast XxapakTepuCTHKa KHCIIOT.

O6pa3isl kucnoT. KucnoTHo-1enoyHble MHIMKATOPbl U U3MEHEHHE UX
OKpaCKM B HEUTPAIbHOM M KHUCIOTHOW Cpenax. YHUBEPCAIbHBIN
WHJUKATOp U U3MEHEHHUE €r0 OKPacKU B pasinnuHbIX cpenax Illkana pH




Nel0

Ne27 Conu Kak NIpOU3BOJHBIE KHUCIOT U
OCHOBAHUM.

O6pa3ziel coneit Nell

Ne27 Conu Kak HIpOU3BOJHBIE KHUCIOT U
OCHOBAHUM.

Tabnuna pactBopumocTu Nel2

Ne29  Amopduple
BEIIIECTBA.

KpUCTAJUIMYECKUE

Mogenn KpucTaNIMdYeCKUX pelI€TOK XJIOpUAA HAaTpUsl, alMas3a, OKCHIa
yriepoaa(lV) Nel3

Ne30 Yucrtele BeliecTBa U cMmecu. PasznencHue
cMmecerl. QuncTKa BELIECTB.

[Ipumeps! uncThIX Bemen u cmeceit Nel4

Ne37 Ousnueckue IBICHUSA B XUMUU.

[Ipumepsbl (u3nueckux sBJIEHUMN: IUIaBIeHHE NapaduHa; BO3TOHKa
Hona winm OEH30MHON KHUCIIOTHI; PACTBOPEHHE OKPAILEHHBIX COJIEH;
Tu¢pdy3us TYyIIUCTBIX BELIECTB C TOPSIIEH JaMIIOUKH HaKaJUBaHUS
Nel$5

ITonsartue o
peakuuii U

Ne39 Peaknmm  pasnoXeHHS.
CKOPOCTH XUMHYECKHX
KaTaiu3aTropax.

[Tonyyenue ruapokcuma meau(ll); pazmokeHne nepMaHraHaTa Kajaus;
pa3iokeHue MepoKCUaa BoA0poa ¢ IOMOIIbIO TUOKCUAA MapraHia u
Karasia3bl KapTtodens nimm Mmopkou Nel6

Ne41 Peaximm 3amemenusa. Psng akTHBHOCTH
METAILIOB.

B3anmoseiicTBrue pa30aBIeHHBIX KUCIOT ¢ MeTauiamMu Nel7

Neq4?2 Peakituu oomena. [IpaBmiio beptore.

PactBopenne ruapokcuma memu(ll) B kucmoTax; B3auMoJeHCTBHE
okcuna meau(ll) ¢ ceproit kucioToit nmpu HarpeBanuu Nel8

NeS1 DnexkrponuTrdeckas AUCCOIHALIHS.

HcnbiTanue BEmeCTB U UX PACTBOPOB Ha JIEKTPONPOBOIHOCTH Nel9

NeS1 DnexkrponuTrdeckas AUCCOIHALIHS.

3aBHCUMOCTh QJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHCJIOTHI OoT
KOHICHTpAluH. IIBI/I)KCHI/IC OKpall€HHbIX HOHOB B 3JICKTPUYCCKOM II0JIC
Ne20

Ne64
PEaKIMH.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBLHEIC

BzaumopeiicTBue 1MHKAa € CEpOM, COJITHOM KHUCIOTOM, XJIOPUAOM
memu(ll). Topenme  marmus.  BzammojelicTBue — XJIOpHOM |
CepoBOJIOPOIHOM BOIBI No21

Ilepeuensy pacuémmnuix 3a0au (P/3):

Ne u Tema ypoka

PacuérHrble 3ama4un

No5 Xwumunueckue ¢opmynsl. OTHOCHTENbHAs

HaxoxxaeHne oTHOCUTEIbHOM MOHCKYHHPHOﬁ MacCChl BC€IIECTBA 110 €0




ATOMHAasd M MOJICKYJIIpHAasA MacCChI.

XHUMHYECKOU hopMmyIe.

Ne6 MaccoBast 1oJI1 XUMHYECKOr0 DJIEMEHTA B
dbopmyre.

Briuncinenne MaccoBOil JIOJU XMMHUYECKOT'O JJIEMEHTA B BEILECTBE I10
ero hopmyre.

Nel7 KonuuectBo BemiectBa. Mousb. ModsipHasy
Mmacca.

Brrurcnienue MOJISIpHON MacChl BEIIECTBA [0 XUMUYIECKUM (opMysiaMm.

Nel7 KonumuecTtBo BemiectBa. Mousib. MossipHasy
Mmacca.

Pacuérel ¢ wuCHoOIB30BaHMEM NOHATHUM «KOJMYECTBO BEILECTBAY,
«MOCTOSIHHAsE ABOTafpo», «MOJISIpHas Maccay, «MOJISPHbIH OO0BEM

Nel8  Momspublii  00b€M  Ta3000pa3HBIX | Ta30BY.

BEIIECTB.

Nel9 Pemenue pacd€THBIX 3a71a4 10 GOpMyIIe.

Ne32 MaccoBags u  o00béMHag  noyi | Pacuer MaccoBoi M 00BEMHOM 10JI€E KOMIIOHEHTOB CMECH BEIECTBA.
KOMIIOHEHTOB cMecH (pacTBopa).

Ne32  MaccoBass u  0o0b€MHass  joyid | BeluucieHne MaccoBOM JOJHM BEUIECTBA B PAcTBOPE MO HM3BECTHOM
KOMITIOHEHTOB CMECH (pacTBOpa). Macce pacTBOPEHHOTO BEIIECTBA U MAcCe PaCTBOPUTEIIS.

Ne33  Pemenme pacu€THBIX 3agad  Ha | BeIUMCIIEHWE Macchl pPAacTBOPSEMOTO BEIIECTBA W PACTBOPHTEIS,

HaXO)KXIECHUE MAacCOBOM M OOBEMHON JOJIEH
cMmecH (pacTtBopa).

HEOOXOIUMBIX JIJIsi TIPUTOTOBJICHUST OTIPEACTIEHHON MacChl pacTBOpa C
W3BECTHOM MACCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA.

Ne45 Pacu€Thl M0 XUMHUYECKUM YPAaBHEHHSIM.
Ne46  Pemienme  pacu€THBIX  3amad 110
XUMHYECKUM YPaBHEHUSM.

Ne47 Perenne KoMOMHUPOBAHHBIX PACUETHBIX
3aJ1a4 10 XUMUYECKIUM YPaBHEHHUSIM.

Boruncnenue mo XMMHYECKUM YpPaBHEHHUSM MAcChl MM KOJUYECTBA
BEIECTBA M0 M3BECTHON Macce WM KOJUYECTBY BEIIeCTBa OJHOTO U3
BCTYMHBIIHX B PEAKIIMIO BEIIECTB WM MTPOIYKTOB PEAKIUU.

Ne48 O0o001meHne u cucreMaru3anus 3HAHUNA
mo teMe «Kiacchl HEOpPraHMYECKHX BEIICCTB.
THUIbl XUMUYECKUX PEAKIIUI.

Borunicnenue Maccel (KOJMYECTBAa BeIlIeCTBAa, 00bEMA) MPOIYKTa
peakiuu, eciii U3BECTHA Macca MCXOJHOTO BEIIECTBA, COJECPIKAIIETo
OTpeeNIEHHYIO JIOJII0 IPUMECEH.

Ned48 O0o0meHe n cucreMaTu3anus 3HAHUU
mo teme. «Kiacchl HEOpraHMYEeCKUX BEIIECTR.

THUIBI XU-MHUYECKUX PEAKITUN.

Borunicnenue Maccel (KOJMYECTBAa BeIlIecTBAa, 00bEMA) MPOIYKTa
peakIuy, ecld M3BEeCTHa Macca pacTBopa U MaccoBas JI0JiA
pPacTBOPEHHOIO BEIIECTBA.




Tpedosanus ®I'OC k pesyjabTaTaM 00y4eHHs] XUMHHU

PesyabTaTsl 00yyeHus
HpeI[CTaBJIeHHaﬂ pa60qaﬂ Imporpamma o0ecrieynBaeT JAOCTMIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPEAMCTHBIX PC3YJIbTATOB.

JINYHOCTHBIE Pe3yJIbTAThI:

® 0CO3HAHME €IUHCTBA U LIEJIOCTHOCTU OKPY)KAIOILIETO MUPA, BO3MOXHOCTH €0 MO3HABAEMOCTH U 0OBSICHUMOCTH HAa OCHOBE JJOCTHKEHUH HAyKH;

® [IOCTEIEHHE BBICTPAaWBAHHUE COOCTBEHHOTO 1I€JI0CTHOTO MUPOBO33PEHUSI: OCO3HAHUE MOTPEOHOCTH U TOTOBHOCTH K CaMO0OOpa30BaHUIO, B TOM
YHUCJIC U B paMKax CaMOCTOSATEIILHOM AC€ATCIIBHOCTU BHE IITKOJIBI,

® OIICHWBAHUWE KU3HCHHBIX CUTYAIlUH ¢ TOYKH 3pEHHUs1 0€30MacHOTO 00pasa )KU3HU U COXPAHEHHS 3/I0POBbSI;

® OIICHWUBAHUE PKOJOTHIECKOTO PUCKA B3aUMOOTHOIIIEHUN YEJIOBEKA U TIPUPOJIBI;

° CbOpMI/IpOBaHI/Ie 9KOJIOTUYCCKOI'0 MBINIJICHHUA: YMEHHUE OLICHUBATE CBOIO ACATCIBHOCTE U MOCTYIIKU APYTIUX J'IIO)IGﬁ C TOYKH 3pCHUA COXPAHCHUSA
OKpYXaIoIel Cpeibl - TapaHTa KU3HH U OJIaronoTyqrs JIF0IeH Ha 3eMIie.

MeTtanpeaMeTHBIMHU Pe3yJabTaTAMM H3Y4YEeHUS Kypca « XUMHUD» ABIsCTCS (POPMUPOBaHKE YHUBEPCATbHBIX yaeOHbIX aeiicTuii (YVY]I):

Pezcynamuenvie YY/[
[onyyaT BO3MOKHOCTb HAYYHUTHCS:
® CaMOCTOATEIbHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIATH LE/b yUeOHON AeATeIbHOCTH;
® BBIJBUTATh BEPCUH PEIICHUS TPOOIIEMbI, 0CO3HABATh KOHEYHBIN Pe3ysbTaT, BHIOMPATh U3 MPEUIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPE/ICTBA
JOCTHKEHHUS 1IN ;
® COCTaBJIATH (MHAMBHUAYAJIHHO WU B TPYIIE) MIAH PEeHICHUS TPOOIEMBL;
e paboTas o IUIaHy, CBEPATH CBOM JICHCTBUS C LIENbIO U, IPU HEOOXOJMMOCTH, UCTIPABIISATH OUIHOKH CaMOCTOSTEbHO.
Iloznasamenvnwvie YY/[
[TonyyaT BO3MOKHOCTb HAYYHUTHCS:
® aHaJIM3UPOBATH, CPABHUBATD, KIACCU(PUIIUPOBATH U 00001aTh (HAKTHI U SIBICHUS;
BBISIBIISITH IPUYMHBI U CIIEACTBHSI MPOCTHIX SBICHUIA;
OCYILIECTBIISITH CPAaBHEHHE, KIACCU(PHUKAIIIO, CAMOCTOSITENILHO BEIOMpAsi OCHOBAHUS ¥ KPUTEPHUH TSl YKA3aHHBIX JJOTUYECKHUX OTIepaIuii;
CTPOUTH JIOTUYECKOE PACCYKJICHUE, BKIIOYAOIIee YCTAHOBICHHE MPHUNHHO-CIICACTBEHHBIX CBS3EH;
COCTABJIATh TE3UCHI, PA3JINYHBIC BHJIBI TUIAHOB (TIPOCTHIX, CJIOXKHBIX U T.I1.).
peoOpa3oBbIBaTh MH(DOPMAIIMIO U3 OJTHOTO BUA B APYroi (TabIUIly B TEKCT U HA00OPOT).;




MIPOU3BOIUTH IOUCK MH(OPMALINH, aHATIM3UPOBATH U OLICHUBATH €€ JJOCTOBEPHOCTH;
MIPOBOJIUT HAOIIOICHUE U SKCTICPUMEHT TI0]] PYKOBOJICTBOM YUUTEIIS;
OCYILIECTBIISIET BBIOOP Hanbosiee 3((HEeKTUBHBIX CIIOCOOOB PEIICHMS 3a/1a4 B 3aBHCUMOCTH OT KOHKPETHBIX YCIOBHIA.

Kommynuxkamuenoie YY/I:
Honvan BO3MOXHOCTb HAYUUTHCA:

CaMOCTOSITEJIbHO OPTraHU30BBIBATh YUeOHOE B3aMMOJICUCTBHE B T1ape, rpyrie (OnpenessaTh o0IIre Helld, PacupeaeiIsaTh POJIH, TOTOBAPUBATHCS
ApYr C APYroOM U T.1.);

(bopmMynmHupoBaTh COOCTBEHHOE MHEHHE U TIO3UINIO, apTyMEHTHPYET HX;

YCTaHABJIMBATh M CPABHUBAThH Pa3HbIC TOYKH 3PCHUS, IPEXK/IC YeM NPUHUMATh PEIICHUS U JIeNIaTh BHIOOD;

OTCTauBaTh, 000CHOBBIBATH CBOIO TIO3HUIIHIO.

HpeI[METHbIMI/I pe3yJbTaTaMi U3YYCHUA IMPEAMETA ABJIAIOTCA CICAYIOIUC YMCHUA!

OCO3HAHUE POJIA BEIECTB!
- ONIPEJEIIATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;

pPaccCMOTPEHUE XUMHUYECKHUX ITPOLIECCOB:

- IPUBOJIUTH ITPUMEPBI XUMUYECKUX MPOLIECCOB B IPUPOJIE;

- HaXOJMTb YEPThI, CBUAETENBCTBYIOLINE 00 OOLIMX MPU3HAKAX XUMUYECKUX MPOLIECCCOB U MX Pa3IHUUIX;

HCIOJb30BAHNE XUMUUYECKUX 3HAHUH B OBITY:

- OOBSACHATH 3HaYEHHUE BELECTB B XKU3HHU U XO35HCTBE YEIIOBEKA,

OOBSICHATH MUP C TOUKU 3PEHUS XUMUHU:

- IEPEYHCIIATh OTIIMYNUTENIbHBIE CBOWCTBA XMMUYECKUX BEILECTB;

- pa3M4aTh OCHOBHBIE XUMUYECKUE IIPOLECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPIaHUYECKUX BEILECTB;

- IOHUMAaTh CMBICII XUMUYECKUX TEPMHUHOB;

OBJIAJICHUE OCHOBAMH METOJOB [I03HAHU, XapaKTEPHBIX Ul €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METO/Ibl XUMUYECKOH Hayku (HaOII0/IeHUe, CPABHEHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B MO3HAHUU IPUPOIbI;
- IPOBOJIUTh XUMHUYECKUE OMBITHI U SKCIIEPUMEHTBI U OOBSICHATD UX PE3Y/IbTaThl;

YMEHHUE OLIEHUBATh MIOBEJICHNE YEI0BEKa C TOUKU 3PEHUSI XUMUYECKOH 0€301MacCHOCTH 110 OTHOIIEHUIO K YEJIOBEKY U IPUpPOE:

- UCIIOJIB30BaTh 3HAHUSI XMMUHU IPU COOJIIOICHNUH MPaBUII UCIIOJIb30BAaHUS OBITOBBIX XMMUYECKUX IIPENapaToB;

- pa3nMyaTth ornacHble U Oe30MacHbIe BELECTBA.

OcHoBHoOI (l)OpMOﬁ OpraHm3anuu yqeﬁnoro nmpouecca sABJIACTCA KIaCCHO-YpO4YHas CUCTEMA. B kadecTBe 1ONOIHUTEIBHBIX (I)OpM OpraHu3anuvu
O6paSOBaTeJ'ILHOFO mnmponecca UCIoJIb3yeTCs CUCTCMaA KOHCYHLT&HHOHHOﬁ MNOAACPIKKH, UHIUBUAYAJIbHBIX 33.H§ITHI>1, CaMOCTOATCIIbHaA pa60Ta yqaluuxcs
C UCIIOJIb30BAHUCM COBPEMCHHBIX I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHH.



[IpeoOmanaromieir GopMoil KOHTPOJIS BBICTYNAIOT MHUCHMEHHBIA (CaMOCTOSITENIBHBIE M KOHTPOJBHBIC pabOThI) W YCTHBIM ompoc (cobecempoBaHue),
TECTUPOBAHUE.

Paboyas mporpamMma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO IM0JIX0a, OCOOCHHOCTh KOTOPOTO COCTOWUT B BBHIYJICHEHUH JHMIAKTHUYECKOW €AMHUIIBI (B
JAHHOM MpOrpaMMe TaKOBOU SIBIISICTCS «XMMHUYECKHN 3JIEMEHT») U JAIbHEHIIEM YCIOKHEHUH M PacIIupeHuu e€ (34eCh TAKOBBIMHU BBICTYIAIOT ()OP MBI
CYLIECTBOBaHUS XUMUYECKOTO 3JIEMEHTA: CBOOOHBIE aTOMBI, IPOCTHIE U CII0KHBIE BEIIECTBA).



COJAEPKAHME ITPOI'PAMMBbI YYEBHOI'O KYPCA ITIO MOAYJIAM

Moayab

KpaTkoe conep:kanne MoayJisi

Bsenenue.

XHMHS — HayKa O BEIECTBaX, MX CBOMCTBax M NpeBpamieHusAX. Poib XuMuM B KM3HM 4YenoBeka. KpaTkue cBeleHUs U3 UCTOpUU
BO3HUKHOBCHUA U PASBUTHUA XUMUMU.

ITonaTre 0 XUMHUYECKOM DJIEMEHTE B (bopMax €T0 CYHICCTBOBAHMA: CBO6OIIHI)IX aToMax. HpOCTBIX U CJIOKHBIX BCIICCTBAX.

HpeBpameHI/m BCUICCTB. OTnnune XUMHUYECKUX peaKuMﬁ OT XUMHYECKUX SBJICHUHN.

XuMHYecKasi CHMBOJIMKA. 3HAKHM XMMHUYECKHUX JJIEMEHTOB U IMPOUCXOXKIEHHE UX Ha3BaHUM. Xumudeckue ¢opmynbl. MHAEKCH H
Koadpunumentsl. OTHOCHTENBHAS aTOMHASI U MOJIEKYJIIpHAsl Macchl. PacuéT MaccoBOM 10IM XMMHYECKOI0 2JIeMEHTa 1o (opMyIe.
[Tepuonnueckas cucrema xumudeckux nemMeHToB .. MeHnneneeBa, €€ CTpyKTypa.

ATOMBI
XUMHYECKUX
SJIEMEHTOB.

AToMBI Kak ¢opma CyIIECTBOBAHUS XMUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHUSI O CTPOCHUU aTOMOB. Jloka3aTelbCcTBa CIOKHOCTH
CTpOEHUS aTOMOB.

CocraB aToMHBIX si7ep. OTHOCUTENIbHAsA aTOMHAs Macca.

N3menenue yncia mpoTOHOB B sIpe aToMa — 00pa30BaHUE HOBBIX XUMHYECKUX JIEMEHTOB.

N3menenue uncia HEUTPOHOB B SPE aToMa — 00Opa30BaHNE U30TOTIOB.

OnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX O00JIOYEK aTOMOB XHUMHUYECKUX 31eMeHTOB Nel — 20 mepuoAndecKod CHUCTEMbl XUMHUYECKHUX
anemenToB JI.1. Menneneera. [ToHsTre 0 3aBepIIEHHOM U HE3aBEPIIEHHOM AJICKTPOHHOM CJI0€ (SHEPTreTHYECKOM YPOBHE).
[Tepuoauueckas cuctema xumudeckux 3eMeHToB JI.M1. MeHneneeBa u CTpoeHHE aTOMOB: (PM3HUYECKHM CMBICIT MOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEPA IPYIIbI, HOMEpa NepUoIa.

N3meHeHne yucia 3M€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpOBHE aromMa XHMHYECKOTO 3JIEMEHTa — 00pa30BaHUE TMOJIOKHUTEIbHBIX U
OTPULIATENbHBIX HOHOB. | [pMUMHBI N3MEHEHUS METANIMYECKUX U HEMETAJNINYECKUX CBOMCTB B IEPUOAAX U IPyMIax.

OO6pazoBanue OMHapHBIX coenuHeHui. [lonsaTre 06 noHHOM CBs3U. CXeMbl 00pa30BaHUs HOHHOU CBSI3U.

BzaumopeiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIZIOB MEXIy cO000i — 00pa3oBaHHE JABYXaTOMHBIX MOJIEKYN HPOCTBIX
BemecTB. KoBasieHTHas HEMOsIpHAs XUMUYECKas CBSA3b. DIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIHI.

B3aumoneiicTBue aTroMOB XMMHMYECKUX 3JIEMEHTOB-HEMETAIIOB MEKIY co00il — 0OpazoBaHUE OMHAPHBIX COCAMHEHUNH HEMETaJUIOB.
DNEeKTpOOTPULIATENBbHOCTh. [[OHATHE 0 KOBAJIEGHTHOU MOJIIPHOM CBSI3H.

B3aumoneiicTBue aToMOB XMMHUYECKHX 3JIEMEHTOB-METAJUIOB MEXIY cO00i — 0OpazoBaHME MeTaUIMYeCKuX KpucTtaoB. [lonsTHe o
METAJUIMYECKOM CBSI3H.

IIpocTeie
BEIIICTBA

[TonoxeHre MeTayuIoB U HEMETAJIOB B NEPUOJUUYECKON cUcTeMe XMMHueckux 3iaeMeHToB [I.M. MenzaeneeBa. Baxueliiue npocteie
BellecTBa — MeTauibl. O61Me puznyeckre cBOcTBa METAIIIOB.

Baxwneiimue npoctelie BemecTsa — HeMeTauibl. CIOCOOHOCTh aTOMOB XMMHMUYECKHX JIEMEHTOB K 0OPa30BaHUIO HECKOJBKUX MPOCTBIX
BEIIECTB — AJUIOTPONHUA. AJIIOTPOIHbIE MOJU(PHUKALUU KUCI0poaa, ¢ochopa u ongoBa. Metammnuyeckue U HeMETaNIMUECKHEe CBONCTBA
IIPOCTBIX BELIECTB.

Ilocrostnnas Asoranpo. KommyectBo BemiectBa. Moisb. MonsipHas Macca. MossipHblE 00bEM ra3000pa3HbIx BemiecTB. KpaThble
€IMHHUILIBI KOJINYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb.




Pacu€rel ¢ WCMONB30BAaHWEM TOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJSIPHBIH OOBEM Ta30B», «IOCTOSHHAS
ABoraapo.

CoennaeHnsa
XUMHNYCCKUX
3JIEMEHTOB.

Crenenp okucneHus. OmnpenelieHue CTENEHU OKUCIICHUS JJIEMEHTOB IO XUMUYecKou (opmyne coeauHenus. CocraBieHue (opMyl
OMHAPHBIX COEIMHEHUH, OOIIMiA crocod WX Ha3BaHWs. BUHAPHBIE COCMUHEHUS: OKCUIBI, XJIOPUIbl, cyabhuasl u ap. CocTaBiaeHHEe HX
dbopmyi. [IpencraBuTeN OKCUAOB: BOJA, YIJICKUCIIBIN ra3 U HerameéHas H3BeCTh.

[IpencraBuTenu JeTYy4rX BOJOPOJHBIX COCIUHEHHIA: XJIOPOBOJAOPOI U aMMHUAK.

OcHoBaHusI, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTH OCHOBaHMW B Boje. Tabiuia pacTBOPUMOCTH THAPOKCHIOB M COJIEH B BOJE.
[IpencraBurenu menoveil: TUAPOKCUIBI HATpHs, Kanus, Kainpuus. [loHsTHe o kKadyecTBeHHbIX peakuusax. Muaukatopsl. M3meHenue
OKpacKH UHJIUKATOPOB B IIEIOYHOM cpejie.

Kucnotel, ux coctaB u HazBanus. Knaccudukamus kucnoT. [IpencraBurenu KUCIOT: CepHas, CosiHas M a30THas. MI3MeHeHune okpacku
WHJIMKAaTOPOB B KUCIIOTHOM Cpee.

Conu Kak IpOU3BOJHBIE KUCIOT M ocHOBaHMM. VX cocTaB u Ha3BaHus. PacTBopumocTs coneil B Boje. IIpeacraBurenu comeil: xnopun
HaTpusl, KapOoHaT U GocdaT KaabIusl.

AMopGHBIE U KPUCTAIUTMYECKHUE BEIIECTRA.

MexMoeKyasIpHble B3aUMOJCUCTBUSA. THIBI KPUCTAIUIMYECKUX PEMIETOK: HMOHHAS, aTOMHas, MOJEKYJsSpHas MU MeETaLUTHYEeCKasl.
3aBUCHMOCTBH CBOMCTB BEIIIECTB OT THUTIOB KPUCTAJUTMYECKUX PEIIETOK.

BemectBa MoJIEKYyIIpHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BEMIECTB MOJICKYJISIPHOTO CTPOCHHSL.
Uucteie BemecTBa U cMecu. [Ipumepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BEIIECTB M cMecei. X cocTas.
MaccoBasi 1 00bEMHAas JOJIM KOMIIOHEHTa cMecu. PacuéThl CBsI3aHHBIE C UCTIOJIH30BAHUEM MOHSITHS «JI0JISD».

U3menenns,
MPOUCXOAIINE C
BEIIECTBAMU.

[TonsiTue ABIEHUN KaK U3MEHEHUH, TPOUCXOSIINX ¢ BeriecTBaMu. OU3NUECKUE SIBICHUSA.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, — XMUMHUYECKUE peakiuu. [IpusHaku M yclnoBUsS NPOTEKaHUS XUMHYECKHX
peaknuii. [loHsTHE 00 5K30- M SHIOTEPMHUYECKHX peaklusX. Peakmuu TOpeHHs KaK YacTHBIM Clydaldl SK30TEPMHYECKUX PEaKIIHi,
MIPOTEKAOIINX C BbIICJIICHUEM CBETA.

3aKOH COXpaHEHHUS MacChl BEIIECTB. XHMMHUYECKHE ypaBHEHHsS. 3HaueHHE HHAEKCOB M Kod(pduirentoB. CocTaBieHHE YpaBHEHUU
XUMUYECKUX PEAKIUH.

Pacuérbl mo xumuueckuM ypaBHeHUsIM. Pelienue 3aau Ha HaxOXKIEHHE KOJMYECTBA BEIIECTBA, MAcChl UM 00bEMA MPOIYKTa peaKIUU
[0 KOJMYECTBY BEIIECTBA, Macce WIN 00bEMY MCXOIHOrO BemlecTBa. PacuéThl ¢ MCMOIB30BaHUEM IMOHATHS «I0JIsDY, KOT/Ia UCXOJHOE
BEILIECTBO JAaHO B BHUJE PacTBOpa C 33JaHHOW MaCCOBOM J10JIel pacTBOPEHHOIO BEUIECTBA WIIM COJAEPXKAT ONPEACIEHHYIO 100
MpUMECEH.

Peakuuu paznoxenus. [lonarue o ckopoctu xumudeckoil peakuuu. Karanuzaropsl. @epMeHTSHI.

Peakuuu coenunenus. Katanutudyeckue u HekataauTuueckue peakuuu. OOpatuMbie U HEOOpPaTUMBbIE PEaKIUU.

Peaknun 3amemnieHus. DIEKTPOXUMHUYECKUN Psii HANPSKEHUH METAJUIOB, €r0 MCIOJIb30BAHHUE ISl MPOTHO3UPOBAHUS BO3MOKHOCTHU
MPOTEKAaHUs PEaKLUMil MEXJy MeTajUlaMd U pacTBOpaMU KHUCIOT. Peakuuu BBITECHEHUS OJHMX METAUIOB W3 PAaCTBOPOB MX COJIEH
JIpYrUMU METaJlIaMHu.

Peakuuu oomena. Peakuiuu HeiiTpanu3anuu. Y ClIoBUs MPOTEKaHUs peakinii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMHYECKUMX pEeaKIUil Ha NpuUMepe CBOMCTB BOJbI. Peakuus pas3nokeHus — SJIEKTPOJIM3 BOJbl. Peakuuum coenuHeHus —
B3aMMOJICIICTBHE BOJIbI C OKCUJAMU METAJUIOB U HeMeTauioB. [loHsaTre «ruapokcuaply. Peakinu 3amenienns: — B3auMoIeCTBUE BOJbI C




HIETIOYHBIMU U MIETIOYHO3EMENIbHBIMU MeTaiaMu. Peakiin oOMeHa (Ha mpuMepe rHapoin3a Cyib(puia amoMUHIS U KapOuaa Kaublus).

PacTBOpeHue.
PacTtBopsI.
Peaknun noHHOTO
oOMeHa.

OBP.

PactBopenne kak ¢usuko-xumuueckuii mponecc. [lonstue o ruaparax u Kpucrawwioruaparax. PactBopumocts. Hacelmennsie,
HEHACHIIIEHHBIC U MEPEHACKIIIICHHBIE PACTBOPbI. 3HAYEHUE PACTBOPOB AJIs PUPOJIBI U CEJIbCKOTO XO3iCTBa.

[TousiTie 00 AIEKTPONMTUYCCKON JAUCCOIMANMHA. OJIEKTPOJUTHI M HEIIEKTPOJIUTHL. MeEXaHH3M JUCCOLMAIMU JJICKTPOJIUTOB C
Pa3IUYHBIM TUIIOM XUMUUYECKOU CBsi3U. CTENEeHb EKTPOJIUTHUECKON nuccoruaniu. CUIbHBIE U CITa0ble SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI DJEKTPOJUTUUECKONU aucconuanuu. VoHHBIE ypaBHEHUsS pEakiuid. YCIOBHUS NMPOTEKAaHUS pPEaKIuu OoOMeHa
MEXAY MEKTPOIUTAMU J0 KOHIIA B CBETE MOHHBIX MPE/ICTABICHUM.

Knaccudukariys HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxarus. JJuccomnuanus KUCIOT U X CBOWCTBA B CBETE TEOPUH IJIEKTPOJUTHUECKON ArCconUai. MONIeKyaspHbIe
YW MOHHBIE YpaBHEHHS peakIuil KUCJIOT. B3auMojeicTBHE KUCIOT C METauIaMH. DJIEKTPOXUMHUYECKUM sl HAMpPsSHKEHUH METasuioB.
B3anmMoeiicTBre KUCIIOT ¢ OKCUAAMHU METAUIOB. B3auMoAeicTBHE KHCIIOT C OCHOBAaHUSIMM — PEAKIUs HEUTpann3anuu. Bzaumoaencreue
KHCJIOT ¢ coJisiMu. Vcronp30Banme TaOIHIIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHYECKUX CBOMCTB KUCTIOT.

OcHoBanusi, ux kiaccudukanus. Jlucconmamnusi OCHOBaHMM M HMX CBOWCTBA B CBET€ TEOPHH DJEKTPOJHUTHUYECCKOW THCCOIMAIIUH.
B3anmoseiicTBue OCHOBaHMI € KHCIOTaMH, KHUCIOTHBIMH OKCHIAMU W CoOJisIMH. Vcmosnp3oBaHue TaOIUIIBI PAaCTBOPUMOCTH IS
XapaKTepUCTUKH XUMUYECKHX CBOMCTB OCHOBaHU. Pa3o)keHrne HepacTBOPUMBIX OCHOBAHUM MPY HAarPEBAHUU.

Conu, ux kimaccupukamus W TUCCOIMAINAS PA3TUYHBIX THUTOB coJsieid. CBOWCTBAa COJEl B CBETE TEOPUU DICKTPOJIUTHUECKON
aucconranuu. B3anmonaeincTBre cojield ¢ MeTajllaMH, YCIOBHUSI NMPOTEKaHUsA ATHUX peakiuil. B3auMojencTBue coJed ¢ KHUCIOTaMH,
OCHOBaHUSMU U coJsiMH. Mcronib30Banue TabauIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOUCTB COJIEH.

O6o0menre cBeleHni 00 OKCHIax, MX KIacCU(PUKAIUA U XUMUYECKUX CBOMCTBAX.

['eneTndeckue psabl METAJUIOB M HEMETAIJIOB. [ 'eHeTHYeCKask CBSI3b MEXy KIIACCAMH HEOPTaHUYECKUX BEIIECTB.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIEC peakMK. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE.

Peakuuu uvoHHOrO oOOMEHa UM OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuud. (CocTaBieHHWE ypaBHEHUH  OKUCIHTEIHHO-
BOCCTaHOBUTEJBHBIX PEAKIUi METOJIOM IEKTPOHHOIO OasiaHca.

CBoiicTBa TMpOCTHIX BEIIECTB — METAJUIOB M HEMETAJIOB, KHUCJIOT U COJIe B CBeTe€ MpEACTaBICHUI 00 OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX IIpOIIECCaX.




JomnosHuTtenbHbIe cpeacTsa u3 Y MK:

JIMTaKTUYECKUI MaTepHral:
1. O.C.Tabpuensu u ap. «KKoHTponbHbIe U TpoBepouHbie padoThl K yueOnuky O.C. ['abpuensn xumust 8 knace» M.: «Jlpoday, 2012
2. 0O.C.Tabpuensn, A.B. Kynmosa «TeTpaap /Ui OlleHKH KadecTBa 3HaHUHU 8 kimace» M.: «Zlpoday, 2015

Metomyeckoe mocodue:
3. 0O.C.T'abpuensH, A.B. Kynmosa «Metomudeckoe mocooue k yaeoHnky O.C. ['abpuensH xumus 8 ximace» M.: «/Ipodan, 2014

Oobecneuenue:

JlazepHble AMCKH:
1. Xwumus 8 xmacc.
2. OrtxkpeiTas xumus. 3enennes B.B. Bepcust 2,6.
3. Bupryanbnas xumuueckast 1abopatopus 8 Kiacc.
4. VYpoxu Kupumna u Medonaus 8-9 knace (¢ "BMEHEHUSIMU U JIOTIOJTHCHHSIMH )
5. DneKTpoHHbIE YPOKH U TecThl: «CI0XKHbIE XUMUYECKUE COSMHEHMS B MOBCEAHEBHON XU3HI»; «BemecTa n ux npespamieHus»; «Kucaotsl u
OCHOBaHUs»; «Commy.
[ToBTOpEHME M KOHTPOJIb 3HAHUM 110 HEOPTrAHMYECKOW XUMHUH 8 KiIacc.
O6pa3oBarenbHbIe TPOrpaMMbl U CTaHIAPTHI «TemMaTrueckoe IIaHupoBaHue. XUMHUsL, OMOJIOTHS, KOJOTUs». V31aTenbCcTBO «Y YUTENbY.
8. Pemnerurop 2008 mo xumuu Kupwma u Medoaus.

~No



TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA MOAY JIA

Moayab

TpeGoBanus K pe3yJbTaTamM 0CBOEHHS MOIYJIsI

Bsenenue.

3unaer o [1.T.b, XuMH4eckoil CUMBOJIMKE, XHMHYECKOM 3JIEMEHTE U (hopMax €ro CymieCTBOBAaHUS; O MPEBPALICHUAX BEIIECTB;
0 3HaKax XMMMYECKUX DJIEMEHTOB, XMMHYECKUX (PopMylax; O NEPUOJAUYECKON CHCTeME XUMHUYecKuX aneMmeHtoB J[.U.
MenzeneeBa; 0 BaXHENIINX XUMUYECKUX MOHATHUSIX: POCTHIE U CIIOKHbBIE BELIECTBA, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHAsl aTOMHasi Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAsi Macca, TPYIIbl U IEPHO/IBI.

YMeer HazbIBaTh XUMUYECKUE DJIEMEHTHI; OOBACHATh (DU3MUECKUN CMBICI aTOMHOTO (MOPSIIKOBOT0) HOMEpa XMMHUYECKOTO
JJIEMEHTa, HOMEpPOB TPYIIBI M MEpHUOJa, K KOTOPBIM OTHOCHUTCA IEMEHT B mepuoanudeckou cucreme .M. Menneneesa;
XapaKTepU30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOAOPOJa N0 KalblMs) HA OCHOBE MX IOJIOKEHHS B MEPUOIUUECKON cucteme
J.1. MenneneeBa U 0COOCHHOCTEW CTPOEHHUS MX aTOMOB; OMPEAEISATH COCTAaB BEHIECTB MO WX (dopmysiaM; oOpariarhkcs ¢
XMMHUYECKOHN NOCy10H 1 1TabOpaTOpHBIM 000pyIOBaHUEM; OTINYATh GU3NYECKUE SIBICHUS OT XUMUYECKHUX.

ATOMBI XUMHYECKUX
3JIe-MEHTOB.

Ymeer ONPCACIIATL THIL XAMHYECKOH CBS3H B COCANHECHUAX, OKHUC-JIUTCJIIb W BOCCTAHOBUTCIIb, THII KpI/ICTaJIJIHLIeCKOfI
PELIETKHU; COCTABIIATh CXEMbI CTPOCHUSI aTOMOB 20 XMM. 3JIeMEHTOB nepuoandeckoi cucreMsl .M. Menaeneesa; nokaspiBaTh
00pazoBaHNe HOHHOW, KOBAJICHTHOM M METANTHYECKOM CBSI3CH.

[IpocTelie BemecTna.

3naer [IL.T.b, XMMHUYECKYI0 CHMBOJIMKY: 3HAaKHM XHMHUYECKHX OJJIEMEHTOB; Ba)XKHEWIINE XWMHWYECKHE IOHATHS: MPOCTHIC
BEIIIECTBA, XUMUUYECKUH JIEMEHT, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MOJISIPHBINA 00BEM, aJUTOTPOITHS.

Hayuurcss Ha3blBaTh XMMHYECKHE 3JIEMEHTHI, OOpamaThCs ¢ XMMHUYECKOW MOCynod M J1abopaTOpHBIM O00OPYIOBaHHEM;
pacro3HaBaTh OTBITHBIM MYTEM KHUCIOPOJ M BOJOPOJI; BBIYMCIATH KOJMYECTBO BEIIECTBA, OOBEM MM MacCy MO KOJIHMYECTBY
BEIECTBA.

CoenuHeHus
XUMHYEC-KUX
DIIEMEHTOB.

3Haer XUMHUYECKYI0O CMMBOJIMKY: 3HAKH XUMHWYCCKUX DJICMCHTOB, (bOpMYJ'IBI XUMHUYCCKHUX BCIICCTB, BaKHEHIIINE XUMHYCCKUE
ITIOHATHUA: K.]'IaCCI/I(bI/IKaI_[I/IH BCIICCTB, OKCHUABI, THAPUJbI, OCHOBAHUA, KHCJIOTBI, COJIM, KPUCTALTIMYCCKUC peH_IéTKI/I, CTCIICHDb
OKHUCJICHUA, YUCTBIC BEIICCTBA 1 CMECH, MaCCOBasi U 00BEMHAs JOJIN.

Hay‘—lI/ITCﬂ OIIpPCaACIIATh CTCIICHb OKHUCICHHA 3JICMCHTOB B COCANMHCHUAX, ITPUHAAJICKHOCTDb BCHICCTB K OHpe,Z[CJ'IéHHOMy KJIaccy
COGI[I/IHGHI/II‘/'I, THUIIbI KPUCTAJIMYCCKUX peH_IéTOK U TUI XUMHYECKOM CBA3HU,; XAPAKTCPHU30BATH YHUCTHIC BCIICCTBA M CMCCHU,
CIIOCOOBI pasaciICHUus CMCCCﬁ; COCTaBJIAATH (1)OpMy1'IBI BCIICCTB, NPUHAJICKAINUX K KAXKIOMY KIIACCY; pACIIO3HABATL OIIBITHBIM
HYTéM PacTBOPbI KUCJIIOT U menoqeﬁ; BBIYUCIIATH MACCOBYIO U O6’LéMHYIO A0JIM KOMIIOHCHTOB B CMECH U MACCOBYKO IOJIFO
BCIICCTBA B paCTBOPC; HA3bIBATb COCANHCHN S N3YYCHHBIX KJIACCOB

H3menenus,
MIPOUCXIAIINE c
BEIICCTBAMU.

3HaeT BaXHCUIINE XUMHYCCKHE MOHSITHSI. DK30- U OHAOTCPMHUYCCKUC PCAKIHNH, OTHOCHUTCIIbHAA aTOMHAA W MOJICKYJISIpHAA
MacCChbl, KOJMYCCTBO BCIICCTBA, MOJIAPHAA MacCCa U MO.]'ISIpHLIfI O6’LéM, XUMHYCCKasA pCakmus, KJ'IaCCI/I(bI/IKaI_II/IH peaKquI;
OCHOBHBIC 3aKOHBI XUMHUU: 3aKOH COXpPAHCHUA MACChI BCIICCTB.

Hay‘lI/ITCﬂ OMPCACIIATE THUII XUMHUYCCKUX peaKHHﬁ, BO3MOXHOCTb MPOTCKAHUA peaKHI/Iﬁ HOHHOTO OOMEHa J0 KOHIIA,
XAdpaKTCPU30BaATbL JK30- ©W OHAOTCPMHYCCKHUC PCAKIHUUN, COCTABJIATH YPABHCHUA XUMHUYCCKUX peaKLII/Iﬁ (I)OpMyJ'IBI




HEOPraHUYECKUX COCAMHEHHH M3Y4EHHBIX KJIACCOB; BBIYHMCIATH KOJMUYECTBO BEIIECTBA, 00BbEM WM MacCy MO KOJIUYECTBY
BEIECTBAa 00bEMY HIIM MAacCe PeareHTOB MM IPOJYKTOB PEAKIIHH.

PacTBOpeHue.
PactBopsl. Peakiiuu
MOHHOTO OOMEHa.
OBP.

3HaeT XMMHUYECKYIO CUMBOJIMKY: 3HAKH XMUMUYECKHUX 3JIEMEHTOB, (POPMYIIbI XUMHUECKUX BEIIECTB; BAKHEHIINE XUMUYECKUE
IIOHATHSA: PACTBOPUMOCTb, THUIIBI PAaCTBOPOB, JJIEKTPOJIUTHI, IEKTPOJIUTHYECKAs JUCCOLMALMSA, MOHBI, PEAKLUUU HOHHOIO
00M€Ha, OCHOBHbBIE KJIACChl HEOPIraHMUYECKUX BEILIECTB; OCHOBHBIE 3AKOHBI XUMUU: TEOPUS IIEKTPOIUTUUECKOMN AUCCOLMALINN;
Hayuuress Ha3piBaThb COEIMHEHUS H3YyYEHHBIX KJIACCOB; OOBSCHATH OCHOBHBIE II0JIO)KEHUS TEOPUHU DIEKTPOIUTHYECKOMN
JUCCOLMAllMY, CYIIHOCTh pPEAaKIM HOHHOTO OOMEHAa; XapaKTepu30BaThb XWMHUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB, CBA3b MEXHY COCTaBOM, CTPOCHHMEM M CBOMCTBAMM BEILECTB; OIPENEIATh IPUHAMICKHOCTH
BEILECTB K ONPEEeNIEH HOMY KJIacCy COETUHEHHH, BO3MOXHOCTh ITPOTEKAaHUs PEaKI[il HOHHOTO 0OMEHA; COCTaBIATh (POPMYIIbI
HEOPraHMYECKHUX COEIMHEHUN M3YUYEHHBIX KJIaCCOB, YPAaBHEHUSI XUMUYECKUX peakLnii; 00palaThCs ¢ XMMHUUECKON MOCYAON U
71a00paTOpHBIM 000PYIOBAHKUEM; PACHO3HABATh ONBITHBIM MYTEM PAacTBOPBI KUCIIOT U HIENIOYEl, peakiMi MOHHOTO OOMEHa;
pemarh 3a/1a4l Ha BBIYMCIICHUS] HCIIOJIb3YSl YPAaBHEHUS PEaKIMii, MacCOBYIO U 0OBEMHYIO JIOJIH.

KAJIEHIAPHO-TEMATHUYECKHWM IIJIAH Xumus 8 kiace

Ne Tema ypoka KonTposas/npakruka Hara
n/n MPOBeEICHM S
ILnan ‘ dakr
BBenenue (4 + 1p/B = 5 yacoB).
1 [Ipenmer xumuu. BemectBa u ux coiictsa. I1.T.b. JI Nel  JI/P Nel
2 [IpeBpaiienus Bemiects. Posib XMMHUM B HallIeH )KU3HU. JI Ne2  JI/P Ne2
3 Ilepuoanueckas cucrema /.M. MenneneeBa. 3Haku XMMHUYECKHUX DJIEMEHTOB.
4 | Xumunueckue Gopmynbl. OTHOCHUTENbHAS aTOMHAS U MOJICKYJISIpHAS. MACCHI. P/3
5 | MaccoBas J0JIsI XUMHUYECKOTO 3JIEMCHTA B COCIMHCHUM. P/3

1 (6) | OcHoBHbIe cBesenns 0 cTpoennu atoma. COCTaB aTOMHBIX siep. M30TOmb. | C/P JTNe3 JI/P Ne3 |




2(7)

CrpoeHne »>IeKTPOHHBIX 000y04ek aromMoB 3nmeMmeHToB Nel — 20. Pa3memenue

OJICKTPOHOB 110 SHCPIrCTUUCCKHUM YPOBHSIM.

3 (8) | PasmemieHue 3J€KTPOHOB 1O TOIyPOBHSIM.
4 (9) | MonHas CBsI3b XUMHUUECKAs CBSI3b. C/P
5 (10) | KoBaneHTHas HEMOJIIPHAS XUMUYECKas CBS3b.
6 (11) | KoBaneHTHas OJISIPHAS XUMHYECKas CBSI3b. JI/P Ne4
7 (12) | Merayuinueckast CBsI3b. JI/P No5
8 (13) | O6oOIIeHHE ¥ CUCTeMAaTH3AIIHs 3HAHHUH 110 TeMe K ATOMBI XUMUYECKHUX JIEMEHTOBY.
9 (14) | KontpoabHasi pa6ora Nel «ATOMBI XUMHUYECKHX 3JICMEHTOBY. K/P Nel
1 (15) | Ananu3 koHTp. paboThl. [IpocThie BelecTBa MeTaUTbl. [IpOCThIC BElIECTBa HEMETAILITBI. JI Ne4,5  JI/P Ne6,7
2 (16) | KomnuecTBo BerectBa. Mo, MossipHast Macca. A Ne6  P/3
3 (17) | Monsipublii 00bEM ra3000pa3HbIX BEIIECTB. A Ne7  P/3
4 (18) | Pemrenue pacu€THbIX 3a1a4 110 HOpMyIIe. P/3 C/P
5 (19) | O6oOIIeHNe U cucTeMaTH3aIKsl 3HaHHi 10 TeMe «[IpoCcThie BelecTBay.
6 (20) | KourpoubHas padora Ne2 «IIpocTeie BemecTBay. K/P Ne2
1 (21) | Ananus KOHTPOJIbHOM paboThl. CTENCHb OKUCICHNS. bruHapHbIe COeMHEHHS.
2 (22) | CocraBieHre XUMUYECKUX (DOPMYJI COTTIACHO CTENICHU OKHCICHHMS
3 (23) | Okcupl. JleTydurie BOAOPOIHBIC COCTUHCHHS. C/P ]I Ne8 JI/P
Ne8,9,10
4 (24) | Obmrast xapaKTepUCTHKA OCHOBAHUIA. JI Ne9
5 (25) | OOras xapakTepUCTHKA KUCIIOT. JINelO  JI/P Nell,12
6 (26) | Cosn KaK IPOM3BOIHBIC KUCIIOT U OCHOBAHUIA. A Nell,12  JI/P Nel3
7 (27) | OboOIIeHNE U CHCTEMATH3AIUS 3HAHUH 110 TEME: KITaCChl HEOPraHUYECKUX BEIIECTB. C/P
8 (28) | AMopdHbIe M KpHCTAUINIECKUE BEIIECTBRA. JI Nel13  JI/P Nel4
9 (29) | Yucreie BemiecTBa U cMecH. Pasaenenue cMmeceit. OuncTKa BEIIECTB. I Nel14  JI/P Nel5
10 (30) | MaccoBast u 00BEMHAs 1071 KOMIIOHEHTOB CMeCH (PacTBopa). P/3
11 (31) | Perrenue pacu€THBIX 3a/7a4 HA HAXOXKJICHHE MaccOBOW M OOBEMHON mouieit cMmecH (pac- P/3
TBOpA).
12 (32) | Perrenne pacué€THBIX 3a/1a4 Ha HaXOXKJICHHE MacChl M 00BEMA BEIIECTBA Yepe3 MaCCOBYIO pP/3 C/P
1 00BEMHYIO 0T CMecH (PacTBOpa).
13 (33) | IpakTnueckas padora Nel «[ITh npu paboTe B XumMHUecKOM KaOWHeTe, TPUEMBI 00-
paiieHus ¢ 1abopaTopHbiM 060pynoBaHueM. CTpoeHUE MIIaMEHMY.
14 (34) | IpakTHueckas padora Ne2 «[IpurotoBicHre pacTBOpa caxapa M pacueT ero MacCOBOH




A0JIM B PACTBOPE».

15 (35) | O6006menne u cucTeMaru3anys 3HaHui 110 TeMe «COeIMHEHHMS XUMUYECKHX 3JICMEHTOB)

16 (36) | KonTpoabHasi pa6ora Ne3 «CoenuHeHHs] XUMUYCCKUX 3JICMEHTOBY. K/P Ne3

1 (37) | Ananu3 KOHTPOJILHOM paboThl. DU3NYECKHE SBICHHS B XUMHH. JI Nel5

2 (38) | 3akoH COXpaHEHHUS] MAcChl BENIECTB. XUMUYCCKUE YPABHEHUSI.

3 (39) | Peakuuu paznoxxenust. [IoHATHE 0 CKOPOCTH XMMHUYCCKHX PEAKIMil M KaTaln3aropax. I Nel6

4 (40) | Peakuu coemuHenus. Llemouku nmepexoos. JI/P Nel6

5 (41) | Peakuuu 3amerienus. Psii ak THBHOCTH METAJLIOB. J Nel7  JI/P Nel7

6 (42) | Peakumu oomena. [pasuio beproae. JINe18

7 (43) | Ypok-ynpakHEHHE Ha COCTaBICHHE YPABHEHUI XUMUYECKUX PEAKIIHA. C/p

8 (44) | IpakTuyeckas padora Ned «[Ipu3HaKM XUMHUYECKHX PEAKIIUII. I1/P Ne4

9 (45) | Pacu€Thl M0 XMMUYECKHM YPaBHEHHSIM. P/3

10 (46) | Perrenne pacu€THBIX 3a/1a4 10 XUMUYECKUM YPABHEHHUSM. P/3

11(47) | Pemienre KOMOMHHPOBAHHBIX PACUETHBIX 33124 110 XMMUYECKUM YPABHEHHUSIM. pP/3 C/P

12(48) | O6oOIeHne W cucTeMaTH3alus 3HaHUH 10 Teme «V3MeHeHMs, MPOUCXOIAIINE C P/3

BEIICCTBAMMNY.

13(49) | Konrpoabnasi padora Ned «l3MeHEHUSs, TPOUCXOIAIINE C BEIICCTBAMIY. K/P Ne4

1 (50) | Ananus KOHTp. paboThL. PacTBopeHue Kak (PU3UKO-XUMHUUECKUH Tpoiiecc. PacTBOPUMOCTE.

2 (51) | DaexkTponUTHYUECKAS AUCCOIUALIUS. J Ne19, 20

3 (52) | Ocuosuble monoxkenus T/,

4 (53) | Inccoumaryst coyieil, KUCIOT ¥ OCHOBAHHMI.

5 (54) | MoHHbIe ypaBHEHUS PEaKIUi. JI/P Nel8

6 (55) | CocraBieHne peakiuii HOHHOrO OOMEHa.

7 (56) | Kucnotsr B cBete TO/I, ux KiaccupHKaIUs. C/p

8 (57) | Kucnotsl B cBete TD/I, ux cBOCTBA. JI/P Ne 19, 20, 21,
22,23

9 (58) | OcuoBanus B cBete TOJI, nx Kiaccudukars.

10 (59) | OcuoBanus B cBete TD]I, MX CBOMCTBA. JI/P Ne 24,25,26,27

11 (60) | Okcumpl, ux KIaccuUKaIMs U CBOMCTRA. JI/P Ne 28 29, 30,31

12 (61) | Conu B cBeTe TD/I, UX CBOMCTBA. JI/P Ne 32, 33, 34, 35

13 (62) | I'eneTnyeckas CBsI3b MKy KJIACCAMH HEOPTaHMYECKUX BEIECTB. C/P

14 (63) | IpakTnyeckas padora Ne5 «PemeHne sKCriepUMEHTATBHBIX 33129 IT/P Ne5




15(64) | Ilpomexyrounas aTrecraius B Gopme Tecta
16 (65)| O6o6meHre u cucremMaru3anus 3HaHui 1o Teme «PactBopenue. PactBopbl. Peakuuun JINe21
MOHHOTO 0OMEHa».

17 (66) | KonTpoubnas padora Ne5 «PacrBopenue. PactBopsl. Peakiiun noHHOrO 0OMeHa»
18 (67)| Ananu3 KOHTPOJIBHOHN paboThl. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.

19 (68) | OkucnuTEIbHO-BOCCTAHOBUTEIIHHBIC PCAKIIHH.

YyebHO — meTogMueCcKoe U MaTepuaibHO — TeXHUYecKoe obecneyeHne npegmerta «Xumua».

Xumua. 8 knacc: yuebHuk / O.C. FabpuensH. — 4-e usa., crepeotun. — M. : poda, 2015. — 287[1] c. :un.

Xumua. 8 Kn. KOHTpo/ibHble M NpoBepoyHble paboTbl K yuebHuky O.C. NabpuensaHa «Xumusa. 8 knacc» : ydebHoe nocobue / O.C. FabpuensH, M.H. bepeskuH,
A.A. YwaKoBa u gp. — 2-e usg,., ctepeotun. — M. : lpoda, 2014. — 222, [2] c.

Xvmuna B TecTax, 3agavax, ynpaxHeHusx. 8-9 knacc. 0.C. NabpuensH.

rabpuensaH, O.C. Xumus. 8-9 knaccbl: meToa.nocobue/ . Fabpuensn, O0.C., A.A.flwykosa,--M.: lpoda, 2008..

C60pHMK HOPMATUBHbBIX AOKYMeHTOB. Xumua/ coct.d.[. AHenpos, A.l.Apkagbes.—M.: [ipoda,2008.

lrabpuensH O.C. HactonbHasa KHUra yymtena xummn. 8 Knacc. — M.: Bauvk natoc, 2005

HNHTepHeT-pecypenl
1. http://school-collection.edu.ru/) . «Enunas xomtexkuus [udpossix O6pa3oBarenbHbIX PecypcoBy

2. http://www.fcior.edu.ru/

3. BupryansHas JlaGopatopust «Harnsagnas XUMUA XUMUA»
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108

4. http://video.edu-lib.net — yaeGubIe GrbMBbI

HGMOHCTpaHI/IOHHOC O60py,HOBaHI/Ie B paMKax pcaiu3aliu (beﬂepaJ'IBHOFO IIPOCKTa ((COBpeMeHHaSI IIKOJIa» HAIIMOHAJIBHOTO IIPOCKTA <<O6pa30BaHHe>> B
YaCTHU MECPOMIPUATHUSA 110 CO3JAaHUIO U (I)YHKLII/IOHI/IpOBaHI/IIO HeHTpOB 06pa30BaHI/ISI €CTCCTBCHHO -Haquoﬁ 1 TEXHOJIOTHYECKOM HaHpaBHeHHOCTeﬁ «Touka

pocTa»
Ne | HammenoBanmue, Texnuyeckue, kKauyecTBeHHbIC, QYHKIIMOHATbHbIE XapAKTEPUCTUKHA
1/l TOBAapHBIH 3HAK (moTpedUTENbCKHE CBOMCTBA), IKCILIYaTAllMOHHbIE XAPAKTEPUCTHKH
1 2 3



http://school-collection.edu.ru/
http://www.fcior.edu.ru/
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108
http://video.edu-lib.net/

JleMOHCTpanmoHHOE
obopynoBanue (10
XUMUH)

CocraB KOMIUIEKTA!
1. CTommKk NoxbLEMHBII.
Haznauenue: cOopka y4eOHBIX YCTaHOBOK, JEMOHCTpAIM MPHOOPOB U
YCTAaHOBOK, TMPOBEJACHUSI JIEMOHCTPAIMOHHBIX OIBITOB, B KOTOPBIX
TpeOyeTcsi BEpTUKAIBHOE MEPEMEIICHUE JJIEMEHTOB YCTAHOBOK.
OcHamieH cucteMoil MUKposM(Ta, KOTOpasi MO3BOJISIET MPEoOpa30BHIBATH
BpallleHHue TPUBOJIHOTO BUHTA B BEPTHUKAIBHOE MEPEMEIIECHUE TIJI0CKOCTH
CTOJIMKA.
Jlmuna cronentaumbl: 200 Mm.
Mupuna cronemHUnb: 200 MM.
Perynupyemas BeicoTa: ot 50 10 300 MMm.
I'py3onoabEMHOCTB: 5 KT.
2. llITaTuB 1eMOHCTPAIIMOHHBIN XUMUYECKHA.
[Ipennaznauen amsi cOOpKU y4EOHBIX SKCIIEPUMEHTAIBHBIX YCTAHOBOK Ha
JIEMOHCTPAIIMOHHOM CToJie KaOuHera xumuu. llItatuB mpum mpoBeacHUN
JIEMOHCTPAIIMOHHBIX AKCIEPUMEHTOB B JiabopaTopuu oOecreurnBaeT
3aKpeIUICHHE Ha Pa3IMYHOM BBICOTE W TOJ] PAa3HBIMHU YTJIaMU TPEIMETOB,
MPUCTIOCOOJIEHUH U YCTPOMCTB, HEOOXOIUMBIX VISl TPOBEICHHSI OTIBITOB.
Omnopa TpeyroiasHOU GopMmsbl: 1 mIT.
CrepxeHb 00JIBIION: 2 MIT.

Hmuaa: 600 Mm.
CrepxkeHb Mabli: 1 mT.

Hmuaa: 250 M.
MydThl KpeniexxHbIe: 4 IMIT.
Jlana 3axuMaromas miockas: 1 mr.
Jlama 3akxuMaromasi ¢ TpeMs 3axBaTamu: 1 1mir.
Jlama 3axxumaromas ¢ menpro: 1 mr.
Hepxatens 6ropeTok: 1 miT.
Kounbio manoe co crepskaem: 1 mirt.

Hapyxnbiii tuamerp: 60 mm.
Komb1io 60mbI110€ €O cTpekHeM: 1 1miT.

Hapyx#nsiii quamerp: 90 mm.
3. Annapar Uil NpoBeJeHNs1 XUMHUYEeCKUX peaKIuii.
OcHOBHBIM Ha3HAYCHHEM anmnapara ABIISIETCS IIPOBEJICHHE
JEMOHCTPAIIMOHHBIX ~ XMMMYECKHX  OMNBITOB  IPENOJABaTeleM  C
BELECTBAMH, BBLICISIIOIIMMHM B IPOLIECCE PEAKIMM TOKCHYHBIE ra3bl B




YCIIOBUSAX TIOMEIIEHUI 0e3 BBITSHKKU. be30MacHOCTh MPOBENICHUS OIBITOB
obOecrieunBaecTCs 3aMKHYTOCTBIO CHCTEMBI COCYJIOB W  HaJH4UueM
MOTJIOMIAONINX BPEIHBIC MPOTYKTHl PEAKIIHH BEIIECTB.

[IpencraBnsier coboii cOOpHOE YCTPOMCTBO W3 HECKOJBKHUX 3JEMEHTOB,
M3TOTOBJICHHOE M3 BRICOKOKAYECTBEHHOTO CTEKJIA.

YCTpOoCTBO COCTOUT U3:

OcHoBHas K0J0a-peakTop, UMEIOIIast Ba TOPJIbIIKA: | 1mIT.

Cocynsl JUIS KUAKUX M TBEPABIX MOTIOTHTEICH BPEIHBIX IPOJTYKTOB
peakuuu 4 mrT.

4. HaGop /151 3J1eKTPOJIM3a 1eMOHCTPALMOHHBIIH.

HaGop mo3BoisieT ucCienoBaTh MPOBOJAMMOCTh PA3IUYHBIX BEIICCTB,
U3MEPUTh  JJICKTPOXMMHYCCKANA  DKBHUBAJICHT  MEIOH, MPOU3BECTH
AJIEKTPOJIA3 BOJBI, IMPOJCMOHCTPHPOBATh XUMHYECKOE JICHCTBHE TOKA,
YCTPOMCTBO W JICHCTBHE TaJBBAHMYECKOTO JJIEMEHTa W aKKyMYIIATOPA,
raJIbBAHHYECKOE MIOKPBITHE.

B KoMILIEeKT BXOASAT:

[ImacTmaccoBbIe COCYABI: 2 MMIT.

Kppimka ¢ qByMst yHEBEpCaTbHBIMA 30KUMaMHU M HHIUKATOpOM: 1 TIIT.
Kpsimika cocyna: 1 mr.

DIIEKTpOAbI: 2 IIT.

DNEeKTpOo IIMHKOBBIN (OIIMHKOBaHHOE Keje30): 1 miT.

DJIeKTpOA MEAHBIN: | mIT.

KonTakrop: 1 mt.

5. KoMILIeKT MepHBIX KO0JI0 MAJIOro o0bema.

Haznauenue: 1eMOHCTPAIIMOHHBIE OIBITHI.

[ar o6bema kos16: 100 Mt (MUHUMATLHBIH)

MunumanbHbiil 006EM K0J0b1: 100 M.

MaxkcumanbHblii 006EM K0JI0b1: 2000 M.

KonunuectBo xon6: 10 mT.

Martepuan Kosb: CTeKIIo.

6. Haoop ¢aakonos.

Hasnauenue: xpaHeHHne pacTBOPOB PEaKTHUBOB.

KomnuectBo ¢uiakonoB: 10 mT.

Marepuan ¢prakoHOB: CTEKIIO.

IIpobxka 1 Kaxa0ro QJakoHa.

O6bem Paakona: 250 mi.

7. TlpuGop sl ONBITOB 1O XHMHHM C JJIEeKTPUHYECKHM TOKOM




JadopaTopHBIii.

[IpennazHaueH A MpoBEAEHUS JAaO0OPATOPHBIX ONBITOB IO XUMHUHU C
NIEKTPUYECKUM TOKOM.

B xomiuiexre:

[InmactmaccoBslil cocya: 1 mr.

Kppiiika ¢ Tpemst KiieMMaMu, ABYMS 3aKUMaMH M HHJIUKAaTOpoM: 1 mmiT.
DnexTposl U3 rpadura: 2 mr.

Konrakrop: 1 mT.

OauH W3 3aKMMOB Ha KpBIIIKE COEAMHEH IIPOBOJOM C JIAMIOYKOMH
WHAMKaTOpa (HAa  BHYTPEHHEM  CTOpPOHE  KpBIIKH). Bo3MOXHO
HCII0JIb30BAHME AIIEKTPUUECKON LIENH, KaK C MHIUKAaTOPOM, TaK U Oe3 Hero.
8. [Ipudop As1 WILTIOCTPAIIUM 32AKOHA COXPAHEHHMS MACChI BellecTB.
YyebHoe o00opynoBaHHE TMpPEIHA3HAYECHO JUIS WJUTIOCTPAIlMU  3aKOHa
COXPAaHEHHUS MacChl BEIIECTB Ha YPOKaX XUMUHU.

[Ipubop cocroutr m3 cocyma JlaHmoibTa ¢ METAUIMUYECKOW Y)KKOW H
BCTAaBJICHHOW B TOPJIOBHHY cocyla pe3nHoBOM mpoOku. [lpm pabote c
npuOOPOM HCHOJB3YIOT TEXHO-XUMHUYECKHe Bechbl. JlJig WILTIOCTpaluu
3aKOHA COXPAHEHHS MAacChl BEUIECTB II€JIECO00pa3HO HCIOIb30BaTh J1Ba
cocyna Jlanmonbra. B HUX HPOBOAIT XHMMHUYECKHE PEAKIUU C SPKO
BBIPAKEHHBIMH MTPU3HAKaMU: U3MEHEHUEM IIBETAa, BBINAJICHUEM OCaJIKa.

B xomruiexre:

Cocyn JIungo1bTa ¢ METATMYECKOM TYKKOM: 2 IIT.

[Ipo6ka pe3nHoBas: 2 mIT.

9. letuTeibHAs BOPOHKA.

Haznauenwue: paznenenue qByxX KUIKOCTEH MO IUIOTHOCTH.

Martepuan BOPOHKH: CTEKIIO.

10. YcraHoBKka /1Jisl NepPeroHKH BelleCcTB.

Habop mpennazHaueH A UCHOJIB30BAaHUS B JIEMOHCTPAIIMOHHBIX OIMbBITAX
IO TMIEPErOHKE BEIIECTB.

B xomruiexre:

Komn6a Bropua: 1 mir.

XonmoguinpHuk XI1T-300: 1 mT.

Konba xoHnveckas mnu miockojioHHas 250 M (3nauenue napamempa He
mpebyem Koukpemu3zayuu): 1 1T.

[IpoOka pe3uHoBas k koyibe Bropma: 1 mir.

Amnonx: 1 mr.

[TpoOka coenuHUTENbHAS C OTBEpCTHEM: | HIT.




Tpy6Oxka pezunosas (amuHa 30 cm): 2 miT.

Jnuna yctaHoBkH: 550 mm.

11. IIpudop nJisi MOJIyYeHHs Ta30B.

[IpennasHaueH aisl MOJyYeHUs Ta30B IPH TPOBEICHHUU J1AOOPAaTOPHBIX
OTIBITOB U IIPAKTUUECKUX 3aHATHI.

[Ipubop cocTtouT U3 MNPOOHPKH, BOPOHKHA C JUIUMHHBIM OTPOCTKOM,
BCTaBJIEHHOW B PE3MHOBYIO MIPOOKY, TPEX HEMOBM)KHBIX YalIEK-HACA/I0K C
OypTHKaMM U OTBEPCTHSIMM B JHE YallleK, a300TBOJHONW pPE3MHOBOM
TpYOKH, HAaKOHEYHHMKA, MPYKUHHOTO 3aKMMa U CTEKISIHHOM BBIBOJHOM
TPYOKH.

[Ipubop mo3BoseT MOMYYUTh HEOOJBIIME KOJMYECTBA ra3oB: BOJOPOAA,
YTJIEKUCIIOTO ra3a, Xjaopa.

12. bans koMOMHUpPOBaHHAA J1a00paTOPHAas.

[IpennaznaueHa /g HarpeBa U MOJAEPKaHMS MOCTOSSHHOW TemIiepaTypbl
00pa310B B OMOJIOTUYECKON ¥ XMMHUYECKOH J1abopaTopusix.

Bo3MOXHOCTh UCHIONIB30BaHUS M KaK BOJSHYIO 0aHIO, U KaK IECYaHYIO.
O0Bém: 2,5 5.

Temmneparypa Harpesa: 120 °C.

B xomruiexre:

bauns Bomsguas.

Konbia cMeHHBIE ¢ OTBEpCTUSIMU PAa3HOTO JUaMeTpa

[lnutka snexkrpuyeckas.

13. ®apdopoBas cTyNKa ¢ MECTHKOM.

Hasnauenmwe: 1yt pa3menbueHuss KPYIOHBIX (pakuuii BeUIeCTB U
MIPUTOTOBIICHUS MIOPOLIKOBBIX CMECEH.

Huametp nua: 60 Mm.

Haubonpumii Hapyxubiid quametp: 100 M.

Beicora: 45 MM.

I'myOuna crynku: 37 MM.

Jnunaa mectuka: 108 Mm.

14. KoMmmieKkT TepMOMETpPOB.

TepmomeTp mpenHa3zHaueH Ui MCIOJIB30BaHMS B 0011€00pa30BaTeIbHbIX
YUPEXKIEHUSX Ha YpPOKaXx XWMHUH, A H3MEPEHUs TeMIepaTypbl MHpH
MOJITOTOBKE M IMPOBEIECHUH 3KCIEPUMEHTOB, MPOBEACHUU JTa0OpaTOPHBIX
palboT Mo KaJOpUMETPHUH, YIAEIbHON TEIIOEMKOCTH BOJIbl, TEMIIEPATyphl
KUIIEHUS pa3IMYHbIX KHJIKOCTEH.

KonnuecTBo TEpMOMETPOB B KOMILIEKTE: 2 IIT.




JHuanazon n3mepenuit 1: or 0 °C go 100 °C.

HBIN (XUMUS)

Ne | HaumeHnoBanmue, TUsanieaetire RedEdT et e pkeliduanbubIe xapakTepucTHKH
/11| TOBAPHBIH 3HAK (hbatFe BATRMILE IR0 CERA), JKCILIYATALMOHHDBIC XAPAKTEPHCTHKH

1 2 3
Ha3nauenme: 1eMOHCTpAIMOHHOE.
Bua ynakoBkm: kopoOka.
CocraB KoMILIeKTA:
1. Kosunekuus «BoJsiokHa».
Komnexkuust conmepxkut 10 00pa3nioB NPUPOAHBIX BOJOKOH (PacTUTEIBHOTO
U OKMBOTHOTO TMPOUCXOXKAECHHUA) M  00paslbl XUMHYECKUX  BOJIOKOH
(MCKYCCTBEHHBIX
U CUHTETHYECKHX), a Takke 10 o0pasloB TKaHEH, M3rOTOBJIEHHBIX W3 ITHX
BOJIOKOH.
Konnexuus npelHa3HayeHa JUIs MCIOJIb30BAHUS B KayecTBe
JEMOHCTPAIIMOHHOTO MaTepHaia.
2. Kosutexknus « KaMeHHBI yrosib ¥ NPOAYKTHI €ro nepepadoTku».
Konnekuus conepuT o0pasiipl: KAMEHHBIN YTroJjib, €K, aHUJINH, KOKCOBBIH T'a3,
OCH30J1, caxapuH, KOKC, HadTanuH, (EeHoJ, aMMHuadyHas BOJa, JIEKapCTBa

KOMILICKT (benareTnH), MIacTMacca, MHUHEpaJdbHbIE yHOOpeHHs (CynbhaT amMMOHUS),
. TOJIYO0JI, CMOJIa KAMEHHOYT OJIbHAsA, KPACUTENH (yIbTpaMapuH).
1 | KOMICKHIH Konnexus IpeJHa3HaYeHa Ui UCIIOJIb30BaHUS B KayecTBe
JEMOHCTPAIIOH

JIEMOHCTPAIMIOHHOTO MaTepHara.

3. Kosseknust «MeTaJibl M CILIABLD».

Komnexknus conepkut oOpasipl: YyryH, *Kejle30 OLMHKOBAHHOE, CTallb, MElb,
QJIFOMUHUI, CBUHELL, 0JIOBO, JaTyHb, OPOH3a, IIPUIIOH.

Komnexus IpeJHa3HayeHa Ul UCIIO0JIb30BaHUS B KayecTBe
JIEMOHCTPAIIMIOHHOT'O MaTepHasa.

4. Kosutekuusi «MuHepaJbl ¥ TOPHbIE MOPOIAbD).

Komnexnus coctout us 3 yacrtei.

B cocraB Bxoaar 50 oOpa3loB MUHEpaloOB W TOPHBIX HOPOJ: cepa, rpadur,
IUPUT, XAJIBKOINUPUT, TaJleHUT co canepurom, (aoopur, OGOKCUT, KBapll
MOJIOYHBIH, KBapll MPO3payHbIi, AlIMa [[BETHasl, SIIMa TEXHUUYECKas, TeMaTHUT,
MarHeTuT, MapratiieBas py/Ja, KaJblUT, MAarHE3UT, JOJIOMUT, XpU30TUI-acOecCT,
anatut, ¢Goc(opuT, TUIC IUIACTHHYATHIN, TUIC anedacTp, OapuT, alyHUT,
MYCKOBUT, KpeMeHb, OMOTHUT, MOJEBOM MIMAT (MUKPOKJIMH), TOJEBOM IIMaT
(;mabpanop), HedenuH, MpaMop Oenblil, MpaMoOp Cepblii MoJIoCUaThIif, THENC,
ra00po, TUOPHUT, TPAHUT KPacHbIM, 06a3anbT, Ty} ByJIKaHUYECKUH, NMECYAHUK,




WU3BECTHSK IUIOTHBIM, MEPrelib, U3BECTHAK PAKOBHUCTBIM, CIAHEL TJIMHUCTBIN,
KBapIIUT, TJIMHA, TAIBKOBBIN ClIaHel, KAMEHHBINA YroJib (aHTPALUT), CEPIICHTHUH,
TPAHUT CEPBIN, U3BECTHAK KOPAJLJIOBBIM.

OOpasubl 3aHyMEpOBaHBI COTJIACHO HOMEpaM B CIIMCKaX W pa3MENICHBI B
JIO)KEMEHTaXx.

Bec 1,5 kr.

5. Konteknusi «MuHepaibHble YA00peHHD).

Konnexuust comepxut oOpas3ipl: CeauTpa aMMHadHas, MOYEBHHA, Cyib(ar
aMmMoHus, cynepdocdar MBOWHOMN, Kamui XJIOPUCTHIN, Kadud CEPHOKHCIIBIH,
ammodoc, HUTpodocka, MyKa TOJIOMUTOBAs, a30THO-(OCPOPHO-KATUHHOE C
MHUKpO3JIEMEHTaMH, KEeMHUpa-yHUBEpCall, MEIHbII Kyopoc.

Konnexuus IpelHa3HayeHa Juis UCIOJIb30BaHUs B KauecTBe
JEMOHCTPAIIMOHHOTO MaTepHaia.

6. Konnexkuus «HedTh U NpoayKThI ee nepepaboTKm».

Komnexnust copepkut obpasipl: ceipas HepTh, OEH30J, MUIUHIPOBOE MACIO,
He(TAHOH ra3, TOJIyo, TYIAPOH, d3PUp METPOJIECHHBIN, 030KEPUT (TOPHBINH BOCK),
KpPEKUHT KepOCHH, OCH3UH, LIepe3rH (MCKYCCTBEHHBIH BOCK), KPEKUHI O€H3UH,
JUTPOUH, Ma3yT, IJIACTMAacca, KEPOCHH, COJISIPOBOE MAacio, CHHTETUYECKUH
KaydyK, Ta3oiilb, BEPETEHHOE Macilo, Ba3elIMH, COJSIp, MAIIMHHOE Maclo,
napaduH.

Konnexus IpeJHa3HaYeHa Ui UCIIOJIb30BaHUS B Ka4yecTBe
JIEMOHCTPALMOHHOT'O MaTepuasa.

7. Koanexnusa «Ilimacrmacenn.

Komneknust  comepkuT  oOpaslbl:  HMCXOAHOTO  ChIpbA  (TIOJIMATHUIIEH,
MOJIMIPONUIICH,  IOJIUCTHPOJ  yIApONPOYHBIM,  IOJUCTUPOT  OJOYHBIM,
NEHONOJUCTUPOJ, MNOJUBUHWIXJIOPHUI), HU3JEIUS U3 TEpMOIUIACTUYECKUX
acTMace (u3nenus u3 HOJIMIIPOIIUIIEHA, U37EHs
U3 TOJUATWIICHA, W3JENUs M3 MOJUCTUPOJA YIapONpPOYHOIo, H3JeNUsi U3
NIEHOIOJUCTUPOJIA, U3AETHS U3 MOJUBUHUIXIOPHIA, IJIEHKA NOJUCTUPOJIbHAS,
IUIGHKAa TOJIMATUJICHOBAs, IUICHKA NOJIMBUHWIXJIOPUAHAS, W3JEIUS U3
MIOJIMMETUIIMETAKpUiIaTa, W3NS U3 [EHONOJMYpETaHa, W3JeIus U3
TEPMOAKTHBHBIX IIACTMACC (TEKCTOJUT, CTEKJIOTEKCTOIINT).

Komnexuus IIpeIHa3HaYeHa JUISt UCIIOJIb30BaHUs B KauecTBe
JEMOHCTPAIIMOHHOTO MaTepHaIa.

8. Kosutexkuust «Tonauso».

Konekiusi coJiepuT 00pasiipl: €CTEeCTBEHHOE TOIUIMBO (IPEBECHHA, COJIOMA,




NPUPOJHBIN ra3, He(Th, TOPIOUMH ciaHen, Topd, Oypblil yroyib, aHTpPAIUT),

HaumeHoBaHue,
TOBAPHBIN 3HAK

MCKYPEXBGHIQEHRIIARR (BB SR PPk ARGKGTIL HbIe XapaKTepHCTHKH
Koinipedure sipedia ¢isontipa), ey HAiQiGAaRE kA paKk Pepncidieq1BC

2

ACMOHCTPAILIMOHHOT'O MaTepuajia. 3

Kommiekt
XAMHYECKUX
pPEaKTUBOB

T SO RRKIHACRYRYH M CTATIBY.
KOHBGoH ARGRETB b, 00PasLIbl: MArHUTHBIN HKEIE3HAK (MArHETUT), KPACHBI
BG5S DFATHIO TR R HeSHI OO A MMOFI A c ROPRRRNT, KOKC-TOILIHEO,
gSHﬁ%%K«i‘)ﬁﬁ)ﬁOKcﬁlﬂw Cephlid, CTajdb MAJIOYIIEPOANCTAs,  CTallb
BHEHRACBX S b 130 R G PR GTA RBPK #BEIR8I 1 kanpims,
HaTpWRCAHA3HAYCHA Ui UCTIOJIb30BaHUS B KadecTBe
BCHRAGOPY VOREHERLP WeTXR HoBS.
BOukup s xas st <SRN oxci, Gaprst OKCHII, xkenesa (III) oxenp, Kanbuws
BRIHEHASOICREHT HRRMBIHY Gy K aivPBRbHALH, CHHTCTHUCCKHIT KaydyK
(> HBIGE W IRE X e R e 1 BSRHTE MERTTHER MEPHN L BY/TKAHH3UPOBAHHAS.
BoHBaptEto na T REAHIBHANGIRL, kafdifinit, MCTIONB30BAHNS B Ka4yecTBe
BEYAFOR UVIeHAR T pjaTCpraa.
Bluiepprstgms. «HHaaad kB eRaRSHIRar uuit, Me/lb, IMHK, 0JIOBO.
KWGWELQ@WTEWK THUIC, KaJIBIUT, TUIABUKOBBIM IIIAT,
BIREBEINISROH HEPAT-(RAPTp TRPACHEAPY R EHA BB Dopa( V).
KomB@opar andiRGiip3HadeHa Ui UCIIOJIb30BaHUS B Ka4yecTBe
BEMABH BRSHHFHAB MseRAa1a.
$2H a8 U 2 AGFe MRS IMPOBAHNSI  CTPOCHHsSI OPraHHYeCKHX BelIeCTB
O REBBYCSIMO): anmOMUHNS XITOPHUI, AMMOHHUS XJIOPHI, Gapus XIOPHII, JKelesa
HorRiespRo; Atk ioaua, Kamus XIOPHJ, KalbLUs XIOPUI, JTUTHS XIOPHI,
{49FEA%: x1opun, meau (II) XTOpHz, HATPHS GPOMHI, HATPHS (GTOPHJ, HATPUS
AT A AL HGPAHICHTHBIID), CHHMI: 4 1T,
9B Gy RSP ALY LB SIS oL ST,
BATL06 FBSER 1A R RITCET IR, MRAGH R dar, xenesa (I1) cyabdunm,
Y;
HATOM C@IP}’Ic?ﬁ%ﬁ%ﬂeﬂﬁi}IEQﬂﬁﬁﬁﬁT%gﬁmynm)aT kobanpTa (II) cynbodar,
ST CeR s GHAC THRAIE HITPL N AT L hdiTent, mexu (II) cyasdar 5-Tu
g + Y
ﬁéﬂ'ﬁﬁﬂﬁ},’mﬁﬁ’% UK BAICHAYPI, BORB®I, S Warpus cynbdar, HaTpus
%%qpﬁmwﬁg@gyﬁ» ¢buoneToBsIi: 4 1T.
(?e(mgi%wgpneMeHTm 80 miT.
WHOJMWE%WHM kanusi kapoonat, meau (II) xapOonar
B@Iﬁ?&ﬁ%ﬁ%&%ﬁ@%ﬂa@ﬁ%ﬂﬂﬂ FAAPRREPEOH HOOPYIOBAHKS: | 1IIT.

B Ha60p BXOJAIT: KaJIUd MOHomnpoopToq)ocq)aT HATpUsl CWJIMKaT 9-TH




BOJIHBIN, HATPHs opTodochaTrTpex3aMenieHHbIH, HaTpust Auruapodocdar.

12. Ha6op «Anerarbl. Poganuabl. CoenmHeHNs xKejie3a».

B nabop Bxomsr: kanusa auerat, kanus ¢eppo(ll) rekcaumanun, kamust Gpeppo
(IIT) rexcanmoHu 1, Kanusi poJJaHu, HaTpUs aleTaT, CBUHLA alleTar.

13. Ha6op «CoequHeHust MapraHua.

B nHabop Bxomar: kamus mepmanranart, mapranua (IV) okcma, mapranma (II)
cynbdat, MapraHia XJIOPHI.

14. Haoop «CoequHeHHs1 XpOMa».

B Habop BXOAAT: aMMOHHUS AUXPOMAT, KaJlusl TUXpoMaT, Kalus XpomaT, Xpoma
(IIT) xmopun 6-TH BOJHBIM.

15. Ha6op «Hutpatb».

B HaOop BXOAAT: aFOMUHUS HUTPAT, aMMOHUSI HUTPAT, KalIHsl HUTPAT, KaIbLIHs
Hutpat, Mmeau(Il)uuTpar, HaTpus HUTpaT, cepedpa HUTPAT.

16. HaGop «AHAMKATOPBI».

B HaGop BXOIAT: TaKMOUJ, METUJIOBBIN OpaHKEBbIH, peHon(TaneuH.

17. HaGop «Kucaopoacoaep:xaimue OpraHudecKue BemecTBay.

B Habop BXOIAT: alleToH, MIUIEPUH, TUATHIOBBIA 3up, ciupT H-OyTUIOBBIH,
CHOUPT HW30aMUWJIOBBIM, CHOUPT W300YTHIIOBBIM, CIUPT OSTUIOBBIM, (eHo,
(hopmanuH, STUIICHTIIUKOJIb, YKCYCHO-3THUIIOBBIN 3up.

18. HaGop «YrJeBoaopoabi».

B Habop BxomsT: OeH3MH, TeKcaH, He(PTh, TOIYOJI, ITUKIIOTECKaH.

19. HaGop «Kucj10Tbl Opranudeckue.

B Habop BXomAT: KHUCIOTa aMHUHOYKCYCHas, KUCJIOTa OC€H30HHas, KHUCIOTa
MaclisgHas,  KHUCJIOTa  MypaBbUHAas,  KHUCJIOTa  OJIEMHOBas,  KHCJIOTa
NAJIBMUTUHOBAs, KHCIOTAa CTEApUHOBAs, KUCJIOTa YKCYCHas, KHCJIOTa
11aBeJeBast.

20. Haboop «¥YraeBoabl. AMUHBI».

B HaGop BXOJAT: aHWIMH, aHWINH CEPHOKUCIBIH, J[- TTI0K03a, METHIIaMUH
THJIPOXJIOPHL, Caxapo3a.




