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ITosicHuTE/IbHAA 3aNHCKA
PabGouast mporpaMMa 1o XMMHHU TOCTPOCHAa Ha OCHOBE (DYHIAMEHTAJIBHOTO sIIpa COJEpPKaHUs OCHOBHOTO oO0IIero oOpa3oBaHMS,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, TPeOOBaHUI K CTPYKType
OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IponucaHHbIX B DejepaabHOM roCcyAapcTBEHHOM 00pa30oBaTeIbHOM
CTaHJapTe OCHOBHOTO 00111ero 00pa3oBaHusl, a Takke KoHuenmm 1yXxoBHO-HPaBCTBEHHOT'O PAa3BUTHUS M BOCIIUTAHUS rpaxaaHnHa Poccun.
[IpenogaBanue yueOHOro Kypca « XUMUKW» B OCHOBHOM IIKOJIE OCYIIECTBISIETCS B COOTBETCTBHUHM C OCHOBHBIMU HOPMATHUBHBIMU JJOKYMEHTaMH U
WHCTPYKTHBHO METOJIUYECKUMHU MaTEpUATAMU:

e 3axoH Poccuiickoit ®enepanuu «O6 o6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012r. No273-D3;

e ®depnepanbHbIi TOCYAApCTBEHHBIM 00Opa30BaTENbHBIM CTaHIAPT OCHOBHOrO oO0mIero oOpa3oBaHMs, YTBEPKIECHHBIH IIPUKa30M
Muno6praykun Poccum ot 17.12.2010 Ne 1897 «OO0 yTBep)KIeHWHW W BBEACHHHM B JCHCTBUE (eIepaIbHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBanus» (B pea. npukaza MunoopHayku Poccun ot 29.12.2014 Nel644)

o Xwumusa. Paboune nporpammel. [Ipenmernas nunus yuyeOnukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. CnagkoBa. 8—9 kiacchr:
yaeOHoe rmocodue it oomeodpazoBaTenbubix opranuzamuii / O. C. ['abpuensH, C. A. CnagkoB — M.: [IpocBemenue, 2019.

e B coorserctBun ¢  OOIl OOO MOY ocHoBHON mikonsl Ne 3r. ManosipociaBua Meroanueckue peKOMEHIALMK IO CO3JaHUI0 U

(yHKIMOHMPOBAHHIO B 00111€00pa30BaTENIbHBIX OPraHU3alUsAX, PACIIOIOKEHHBIX B CEJIbCKON MECTHOCTH U MaJblX TOpojax,
LEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOrMuecKoi HampapieHHocTel («Touka pocta») (yTBepKIEHBI paclopsyKeHHEM
MunucrepcTBa IIPOCBEICHUS Poccuiickon denepannu oT 12 STHBaps 2021 r.Ne P-6).— URL:

http://www.consultant.ru/document/cons doc LAW 374694/

esan kypca:
. Dopmuposanue y yuanuxcs 1eJIOCTHONH €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
. Pazeumue mO3HABATENBHBIX HMHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW YYallMXCS B MPOLIECCe H3YUYCHHS

XUMHYECKOW HayKd M €€ BKJIaJa B COBPEMEHHBIM HAy4YyHO - TEXHHWYECKHI mporpecc; (GopmMupoBaHHE BaXHEHIIUX JIOTHUECKHUX OTeparuit
MBIIUICHUS (aHAIH3, CHHTE3, 0000IIeHrne, KOHKPETH3aIlis, CPaBHEHUE U JIp.) B MPOIlECcCe MO3HAHUS CUCTEMbl BOXHEHINIUX MOHATUHN, 3aKOHOB U
TerI/Iﬁ 0 COCTaBEC, CTPOCHUH, CBOMCTBAx U MPUMCHCHUH XUMHWYCCKUX BCIICCTB.

. Bocnumanue y0exnEHHOCTH B TOM, UYTO MPHMEHEHHE TMOJTYYEHHBIX 3HAHMA U YMEHUH IO XUMHUHU SBISETCS OOBEKTUBHOM
HEO0XOIMMOCTBIO /7151 0€30MacHOM PadOTHI ¢ BEIIECTBAMH U MaTepHUalaMy B ObITY M Ha IPOU3BOCTBE.

. Ilpoekmuposanue u peanuzayus BBHITYCKHUKAMHU OCHOBHOM MIKOJIBI JIMYHOM OOpa3oBaTEIbHOM TPACKTOPHUH: BBIOOP MPOQUIIsL
00y4eHus B CTapIIe 1MIKoJe Wi MpodhecCHOHATHLHOTO 00Pa30BaTEILHOTO YUPEKACHHUS.

. Ognadenue Knwuegvimu KoMmMHemeHyuamu: YIeOHO-TIO3HABATEIBHBIMU, WH(GOPMAIIMOHHBIMH, [EHHOCTHO-CMBICIOBBIMH,
KOMMYHHKAaTHBHBIMHU.



Jist TOCTIKEHHS ATHX IIeJIel B Kypce XUMHH Ha CTYIIEHH OCHOBHOTO 00IIIeT0 00pa30BaHuUs PEHIAlOTCs CIEAYIONINE 3a1a4u:

(GhopMHUPYIOTCST 3HAHHUS OCHOB XHMMHUYECKOW HAYyKU — OCHOBHBIX (DaKTOB, MOHSATUH, XUMHYECKHX 3aKOHOB W TEOPHid, BBIPAKCHHBIX
MOCPEJICTBOM XMMHYECKOTO SI3bIKa;

Pa3BHUBAIOTCS YMEHUS HAOMIOAATh U OOBIACHAIOT XUMUYECKUE SIBJICHHUS, IPOUCXOISAIINE B IPUPO/JIE, TAOOPATOPHBIX YCIOBUSAX, B OBITY U Ha
MIPOU3BO/ICTBE;

MPUOOPETAIOTCS CIICIUANIBHBIC YMEHHS W HABBIKM 110 OE30IacHOMY OOpAalICHHI0 C XHMHUYCCKHMH BEIICCTBAMH, MaTepHalaMH H
MpolLeccamu;

dbopMupyeTcss TYMaHHCTHYECKOE OTHOIICHHE K XUMHHM KakK IPOM3BOJUTEIIEHON CHile OOINEeCTBa, C IOMOIIBIO KOTOPOW PEIIaloTCs
I00abHBIEC MMPOOJIEMBI YEJTOBEYECTBA;

OCYIIECTBIISICTCS MHTETPALMS XUMUYECKON KapTHUHBI MUPA B €UHYIO0 HAyUYHYIO KapTHHY

Peanuzanus ocHOBHBIX 00111€00pa30BaTENIbHBIX IPOrpaMM IO y4€OHBIM IPEMETaM €CTECTBEHHO-HAYYHOIN HalpaBI€HHOCTH, B TOM YUCIIE
B PaMKax BHEYPOUHOU JAESATEIBHOCTH 00yUYarOIINXCS;

pa3paboTKa u peaau3alus pa3HOyPOBHEBBIX JOMOIHUTEIbHBIX 00111€00pa30BaTeIbHBIX IPOrPAMM €CTECTBEHHO-HAYYHON HaNpaBjIeHHOCTH,
a TaK)Ke MHBIX MPOrpaMM, B TOM UYHUCJI€ B KAHUKYJISIPHBIA NEpUOJ; BOBJICYEHHE YUALUXCS M MEAarorHuyecKux pabOTHUKOB B IMPOEKTHYIO
JESITENIbHOCTD;

OpraHu3anus BHEYYeOHON NeATeIbHOCTH B KAaHUKYJSIPHBIM MEpHOJ, pa3paboTka M peanu3alusi COOTBETCTBYIOIIMX 0OOpa30BaTEIbHbBIX
IIporpamMm, B TOM YHUCIIE JJIS JIarepeid, OpraHu30BaHHbBIX 00pa30BaTEeIbHBIMU OPraHU3aALUAMU B KAHUKYJISIPHBINA TIEPUO/;

MOBBIIIEHUE TMPO(HECCHOHAILHOTO MAacCTepPCTBAa IMEAArOTHUECKUX PAOOTHUKOB IIEHTpPA, PEANM3YIONIMX OCHOBHBIE W JIOTIOJHUTEIIBHBIC
o0uieo0pa3oBaTeabHbIE TPOrPAMMBI;

Co3nanune nenrpa «Touka poctay mpeanosaraetT pa3BuTHe 00pa3oBaTeIbHON MHQPACTPYKTYphl 001I€00pa3oBaTeNbHON OpraHU3aluy, B
TOM 4YHCJIe OCHallleHHe 00111e00pa3oBaTeIbHOM OpraHu3anun: 000py/1I0BaHUEM, CPEICTBAMH 00y4EHUS M BOCIIUTAHUS IS U3y4eHUs (B TOM
YHCclie SKCIEPHUMEHTAIbHOI0) TMPEAMETOB, KYpCOB, AUCHMIUIMH (MOAYJEH) eCTeCTBEHHO-HAYYHOW HANpaBiICHHOCTH IpHU peanu3aliu
OCHOBHBIX 00111€00pa30BaTENbHBIX MPOTrPaMM U JIOTIOJIHUTENBHBIX 00111e00pa30oBaTeIbHBIX MIPOrpaMM, B TOM YHCIE Ui PACHIMPEHUS CO-
JepKaHus y4eOHOro npeameTa « XuMus».

Hudpoas nabopaTopust MOJHOCTHIO MEHSET METOAMKY M  COJIEpKaHHe OSKCIEPUMEHTAIbHOM  JEATEeNbHOCTH M pelIaer
BhIIIIETIEpeUnCIeHHbIE TIpoOieMbl. lIInpokuil CcHekTp OaTYMKOB TMO3BOJSET YYallUMCS 3HAKOMUTHCA C MapaMeTpaMu XHMHUYECKOTro
HKCHEPUMEHTa HE TOJIbKO HAa KauyeCTBEHHOM, HO M Ha KOoJIM4YecTBeHHOM ypoBHe.lludposas mabopaTopust mO3BOJISET BECTU UIUTEIbHBIN
JKCIIEPUMEHT JJa)kKe B OTCYTCTBHUE DKCIIEPUMEHTATOPa, a YacTOTa UX U3MEPEHUI HENO/IBJIaCTHA YEIIOBEYECKOMY BOCTIPHUSTHIO.

B mpornecce popmMupoBaHus SKCIEPUMEHTATBHBIX YMEHUH y4eHUK 00y4yaeTcs NMpeACTaBisATh HH(POPMAIMIO 00 UCCIIEOBAaHUM B YETHIPEX
BUJAX:



B BepOaJIbHOM: ONUCHIBATH KCIIEPUMEHT, CO3aBaTh CIIOBECHYIO MOJEIb SKCIIEPUMEHTA, (PUKCUPOBATh BHUMaHHE Ha U3MEPSEMbIX
BEJINYUHAX, TEPMUHOJIOTUH;

B TaOJIMYHOM: 3aIIOJHSTH TAaOIHIIBI JAHHBIX, JIS)KAITNX B OCHOBE TIOCTPOCHUS TPAPUKOB (IIPU 3TOM Y YUAIIHXCS BOSHUKAET IIEPBUYHOE
IIPEJCTABICHUE O MacIiTabax BEJIMUYUH);

B rpaMuecKoM: CTPOUTh I'paUKu 10 TAOIWYHBIM JaHHBIM, YTO JAET BO3MOKHOCTh IMEPEX0/1a K BBIJBI)KEHUIO TUIIOTE3 O XapaKTepe
3aBUCHUMOCTH MEX]y BETMUMHAMHU (IIPU ITOM YUUTEINb [TOKA3bIBAET MPEUMYILECTBO B BU3yalIM3allu1 3aBUCUMOCTEN MEXy BETUUMHAMU,
HarJsIHOCTh 1 MHOTOMEPHOCT);

B BUJIC MATEMaTUUECKUX YPAaBHEHHI: JaBaTh MaTeMaTHUYECKOE OMMCAaHUE B3aMMOCBSI3U BEJIMYMH, MATEMaTHYECKOE 0000IIEeHHE.

denepanbHblii rOCyIapCTBEHHBIN 00pa3oBaTeIbHbI CTaHAApPT NpPEoyCMaTpUBAeT H3ydye€HHE Kypca XMMHUM B OCHOBHOM IIKOJE Kak
COCTaBHOM 4acTu npeaMeTHoi obnactu «EctecTBeHHOHay4YHbIe ITpeaMeTsy. Kype xumun B 8—9 Kkiaccax paccuuTal Ha 2 yaca B HEZAEIIO
B 8 Kiacce u 3 yaca B Heziento B 9 kiacce (1 yac 106aBiieH 0 yCMOTPEHUIO 00pa30BaTe/IbHONW OpraHU3aluy I yBEJINYEHUSI BPEMEHU Ha
XUMUYECKUA DKCIIEPUMEHT C HCIOJIb30BaHMEeM LU(poBoi nadoparopuu) B oObeMe 172 yueOHbIXx yaca. M3ydenme »TOro Kypca maer
BO3MO>KHOCTb BBIITYCKHUKY OCHOBHOM IKOJbI ycrenHo caate OI'D mo xumum kak mpeamera no Bwioopy.llpeanaraemsiii kype, Xots u
HOCHUT OOUIEKYJbTYpHBIM XapakTep W HE CTaBUT 3aJady MpOQPEecCHOHAIbHON MOATOTOBKH OOYyYaroIIMXCs, TEM HE MEHEe, I03BOJIIET UM
OIIPEeIeIUTHCS ¢ BbIOOpOM Ipoduiis 00yueHHs B CTapIIei IIKOJIe.



IInanupyembie pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

[To 3aBepieHnI0 Kypca XUMUU Ha dTaHE OCHOBHOT'O 00IIIETO 00pa30BaHUs BBHITYCKHUKHA OCHOBHOM IIKOJIBI IOJDKHBI OBJIAJIETh CIACAYIOIIMME
pe3yJibTaTaMu:

|. Jluunocmnuvie pesyromamor:
1) ocosnanue cBoeit >THUYECKOM IIPUHAIIEKHOCTH, 3HAHAE MCTOPHU XMMMH M BKJIaa POCCUICKOM XMMUYECKON HAYKH B MUPOBYIO XUMHIO;
2) (opmuposanue OTBETCTBEHHOTO OTHOIIECHHUS K MO3HAHMIO XUMHU; TOTOBHOCTH M CHOCOOHOCTH 00YYarOIIUXCA K CAMOPA3BUTHUIO U
caM000pa30BaHNIO0 Ha OCHOBE U3yUEHHBIX ()aKTOB, 3aKOHOB U TEOPUN XUMHUHU; OCOZHAHHOTO BBIOOpA U MOCTPOSCHUE UHIUBUY ATIbHOM
00pa3oBaTeNbHON TPACKTOPUH;
3)  ¢opmuposanue nenOCTHON €CTECTBEHHO-HAYYHOM KAPTHHBI MUPa, HEOTHEMIIEMOM 9aCThIO KOTOPOH ABISETCS XUMUYECKas KaPTHHA MUPA;
4) oenadenue cOBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMHUECKHM;

5) 0cB0eHue COUNAJIbHBIX HOPM, ITPaBUJI ITIOBCACHUS, poneﬁ u (bOpM COITMAILHOM KM3HU B couguyMme, Ipupoac u YaCTHOH >KM3HU Ha OCHOBE
9KOJIOTUYECKON KYJbTYPBI U 0€30I1aCHOr0 O6paIJ_IeHI/I$I C BCIICCTBAMU U MATCpUATIAMHU;

6) opmuposanie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHHHU CO CBEPCTHUKAMM M B3POCIBIMHU B IIPOIIECCE 06Pa30BATENBHOI,
O0ILIECTBEHHO I0JIE3HOM, yueOHO-UCCIE0BATENbCKOM, TBOPUECKO U IPYTUX BUIOB JEATEIBHOCTH, CBSI3aHHBIX C XUMHUEH.

Il. Memanpeomemnvie pezynomamer:
1) onpeodenenue neneii cobcTBEHHOro 00YYEHHMS, MOCTAHOBKA M (DOPMYJIMPOBAHHUE IS CE0S HOBBIX 3a/1a4;
2) naanuposanue TyTel TOCTHKEHHS KENIAEMOT0 Pe3yJIbTaTa 00ydeH s XUMUM KaK TEOPETUIECKOTO, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coomnecenue covx NeHCTBHIA ¢ ITTAHUPYEMBIMHU PE3yIbTATAMH, OCYUeCHE1eHUe KOHTPOIIS CBOEH IeATENbHOCTH B IIPOLECCE JOCTHKEHUS
pe3ylbTata, onpeodelienue CiocOOOB NEHCTBUI MPU BHIMOJHEHUH JTA00PAaTOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBHUH C MPABUIIAMU TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUIECKOH HHPOPMAIIUH, IOTyYEHUE U aHAIN3 €€, CO3aHie MH(YOPMAIIMOHHOTO MPOLYKTA U €TO TPE3EHTALINS;
5) ucnonvzosanie OCHOBHBIX HHTEIUIEKTYaIbHBIX OTIEPAIMii: aHAIIM3a M CMHTE3a, CPABHEHHUS M CHCTEMAaTH3aluK, 000OIIEHHS U KOHKPETU3AIlUH,
8bls6/IeHUe TTPUUUHHO-CIICICTBEHHBIX CBA3EH U nOCMpoeHue JIOTUIECKOTO PACCYKACHUS U YMO3aKII0UeHUs (MHIYKTUBHOTO, JEAYKTUBHOTO U TI0
aHaJIOTHH) HAa MaTepHalie €CTECTBEHHO-HAYYHOT'O COJIEPIKAHMS;

6) YMeHue Co34ar0T, IPUMCHATh U Hp€06pa3OBI)IBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBI IJId PCUICHUA y‘-I€6HI>IX 1 MMO3HaBAaTCJIbHBIX 3a1a4,



7) ¢opmuposarnue n pazeumue 3K0NOTMYECKOr0O MBIILIEHHS, yMEHUE IPUMEHSATD €0 B O3HABATEIbHOM, KOMMYHHMKATHBHOMN, COIUAIBHOM
NpaKkTUKe U NMPo(hecCHOHAIBHON OpUCHTAINH;

8) zcenepuposanue wneit u onpeaeneHue cpeCTB, HEOOXOUMBIX IS HX PEATU3aLlHH.

H1. IIpeomemnvie pezynomamer:

BbInyCKHUK HAYYUTCS:

® XapaKTepu30BaTh OCHOBHBIC METOJIbI MO3HAHUS: HAOIO/ICHHE, U3MEPEHHUE, IKCIICPUMEHT;

® OIHUCHIBATH CBOMCTBA TBEPBIX, KUAKHX, Fa3000pa3HBIX BELECTB, BBIICISASA UX CYLIECTBEHHbIE IPU3HAKY;

®  PACKPBIBATH CMBICII OCHOBHBIX XUMHUYECKHUX ITOHITHH «aTOM), «MOJICKYJIay, «XUMHYECKUH AIIEMEHT»,  «IPOCTOE BEIIECTBOY,
«CJI0XKHOE BEILECTBOY, «BAJICHTHOCTBY, «XUMHUYECKAs pEaKIs», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

® DPACKPBIBATh CMBICI 3aKOHOB COXPAaHEHHSI MAcChHI BEIIECTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOpHUH;

¢ pas3jn4yaTb XUMHUUYCCKHUC U (bI/ISI/I‘IeCKI/Ie SIBJICHUSA,

® Ha3bIBATh XUMHUYECKUE DJICMEHTHI;

e OmpeneNsITh COCTaB BEIIECTB MO UX (popMyiam;

® OmpeneNsATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSIUHEHHUSIX;

®  OMpeneNsATh THUIl XMMUYECKUX peaKIuii;

® Ha3bIBATh MPU3HAKU U YCIIOBHS MMPOTEKAHMS XUMHYECKUX PEAKIINH;

® BbBIABJIATH IIPU3HAKHU, CBUACTCIBCTBYIOIIHUE O IPOTCKAHUU XUMHYECKOU pC€aKuuu npu BBINMTOJIHCHUN XUMHUYCCKOI'O OIIBITA,

e coCTaByATH (OPMYJIbl OUHAPHBIX COEIMHEHHIA;

® COCTaBJIATH YPaBHEHUSI XUMUUECKUX PEAKIIHIA;

e coOmoaTh MpaBuia 0e30macHoi paboThl IPU MPOBEIEHUH OIBITOB;

® TI0JIb30BaThCS JTAOOPATOPHBIM 000PYIOBAaHUEM U TIOCYI0MH;

®  BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIYUCIISATH MACCOBYIO JOJTF0 XUMHUYECKOTO DJIEMEHTa TI0 (hOpMYJIe COCTUHECHUS;

® BBIYUCIISATH KOJHMYECTBO, 00BEM MIIM MAacCy BENIECTBA 0 KOJIUYECTBY, 00hEMY, MACCE PEareHTOB HIIH MPOAYKTOB PEAKIIHH;

®  XapakTepu30BaTh (U3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KMUCIOPOIa U BOJIOPO/IA;

® T0Jy4arh, COOMPATh KHCIOPO U BOJIOPO/T;



pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPO/, BOJIOPOI;

PacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI MOHATUH «TETI0BOH 3((heKT peakumy, «KMOJISPHBIA 00BEM»;

XapaKTepu3oBaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA BOJIBI,

PacKpbIBATh CMBICII IIOHATHUS «PACTBOP»;

BBIYHCIISITH MAaCCOBYIO JOJIK0 PaCTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCJUHECHMSI U3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BEILECTB;

XapaKTepu30BaTh PU3NYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIAaCCOB HEOPIaHUYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHUH,
coJieit;

OIpeAeATh IPUHAJJIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIacCy COECIUHEHMIA;

COCTaBJIATh (POPMYJIBI HEOPIraHUYECKUX COEIMHEHUN N3yUEHHBIX KIIACCOB;

IIPOBOJMTH OIBITHI, NOATBEPKIAIONINE XUMUYECKUE CBOWCTBA U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BELICCTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PAacTBOPbI KUCIIOT U LIEJI0OUEH 110 U3MEHEHUIO OKPACKU MHANKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KJIacCaMHU HEOPraHUUECKUX COEIUHEHMIA;

packpsiBath cMmbici [lepuoanueckoro 3akona [[. . Menaeneesa;

OOBSICHATh (PU3MUECKUI CMBICT ATOMHOTO (IIOPSIIKOBOT0) HOMEPAa XMMUYECKOI0 3JIEMEHTa, HOMEPOB I'PYIIIIbI U IIEpUOJa B IEPUOANYECKOMN
cucteme JI. 1. Menaeneena;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHHS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/esiaX MajblX MEPHUOJIOB U IIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XUMHUYECKHE 3JEMEHTHI (OT BOJOPO/1a A0 KaJbIMs) Ha OCHOBE UX I0JIOKEHHUS B eprogudeckon cucreme /1. U.
MenzeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJIIAITh CXEMBI CTPOEHHUS aTOMOB IepBbIX 20 211eMEHTOB nepuoanueckon cucreMsl [. 1. Menneneesa;

PacKpbIBATh CMBICI TIOHATUIN: «XUMHUYECKAs CBS3bY», «AJIEKTPOOTPULATEIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTH (PU3MUECKHUX CBOMCTB BEIIECTB OT THIA KPUCTATUINYECKON PEIIETKH;

OTpEAEIATh BUJ XUMUYECKON CBA3H B HEOPTaHUYECKUX COCTMHEHUSX;

n300pakaTh CXeMbI CTPOEHHSI MOJIEKYJI BEIIECTB, 0OPa30BAHHBIX Pa3HBIMU BUIaMU XUMHUECKUX CBA3EH;

PacKpbIBaTh CMBICT OHATUN «HOH», «KATHOH», «aHUOHY, «3JEKTPOJIMTHI), «HEIIEKTPOIUTHD, «INEKTPOIUTHYECKAS AUCCOLUALIHD,
«OKHCIIUTEINbY», «CTEIEHb OKUCIICHUA», «BOCCTAHOBUTEIND), OKUCICHUE)», «BOCCTAHOBIICHHUE);



® ONpEIENITh CTENEHb OKUCIEHUS aTOMA 3JIEMEHTA B COEAMHEHNN;

® PacKpbIBATH CMBICI TCOPHH ICKTPOIUTHYECKON TUCCOLMALINN;

® COCTaBJIATH YPaBHEHHUs DJIEKTPOJUTHYECKOU JUCCOLUALUN KUCIIOT, LIEJI0YEH, COJICH;

e OOBACHATH CYLIHOCTb IIPOIECcCa HIIEKTPOJIUTUUECKON JUCCOIMALMU U PEAKIIUH HOHHOTO OOMEHa;

® COCTaBJIATH IOJIHBIE U COKpAILlEHHbIC MOHHbBIE YpPAaBHEHUs peakiuii oOMeHa;

®  OIpeleNsITh BO3MOXHOCTh IPOTEKAHUS peaKIMii HOHHOTO 0OMEHa;

® [PUBOJUTH PEAKLIMH, IOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbIX BEIIECTB;

® OIpEIENITh OKUCIUTENIb U BOCCTAHOBUTEIID;

® COCTaBJIATh YPaBHEHHs OKHCINTEIBHO -BOCCTAHOBUTEIIBHBIX PEAKIIUL;

e Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON pEaKIii;

e KJaccu(UIUPOBATh XUMHUYECKUE PEAKIUH 10 Pa3IMYHbIM IIPU3HAKAM;

® XapaKTepU30BaThb B3aUMOCBS3b MEXJAY COCTaBOM, CTPOCHUEM U CBOMCTBAMU HEMETAIIJIOB;

® [IPOBOJUTH ONBITHI 10 MOJIYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUYECKHX CBOMCTB ra3000pa3HbIX BEIIECTB: YTIEKUCIOrO ra3a, aMMHaKa,

® DPAacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIJIEKUCIIbII ra3 1 aMMHaK;

®  XapaKTepU30BaTh B3aUMOCBA3b MEKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMM METAJLIOB;

e Ha3bIBaTh OpraHMYECKUE BEUIeCTBa 110 UX (OpMyJie: METaH, 3TaH, 3TUJIEH, METaHOJI, 3TaHOJI, INIMIIEPUH, YKCyCHasi KUCIIOTa,
aMUHOYKCYCHasi KUCJIOTa, CTEapUHOBAs KACJI0Ta, OJICMHOBAsI KMCIIOTA, IIIOKO034;

e OILICHMBATh BIUSHNAE XUMUYECKOTO 3arpsi3HEHUS OKPYIKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKA;

® TpaMOTHO OOpAaIIAThCs C BEIIECTBAMU B MIOBCEIHEBHON KU3HU;

® ONpEIENITh BO3MOXHOCTb IPOTEKAHUS PEAKIIMM HEKOTOPBIX NPEACTABUTENIEH OPIraHUUYECKUX BEILECTB C KUCIOPOJOM, BOLOPOIOM,
MeTallllaMi, OCHOBaHUSIMH, I'aJIOT€HAMH.

BbINyCKHUK MOJIYYHT BO3MOKHOCTD HAYYUThCH:

* BBIJBUIaTh U IIPOBEPATH DKCIEPUMEHTAIBHO FUIIOTE3bI O XMMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUs, UX
CIIOCOOHOCTH BCTYIIATh B XUMUYECKUE PEAKIIMU, O XapaKTepe U MPOLyKTaX pa3IMuHbIX XMMUUYECKUX PEaKLInii;

® XapaKTepU30BaTh BEILECTBA I10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBAKOT IPUYMHHO-CIIEICTBEHHBIC CBSI3U MEKY JTaHHBIMU
XapaKTEPUCTUKAMH BEIIECTBA;

® COCTaBJIATH MOJICKYJIAPHBIC U IIOJIHBIC HOHHBIC YPABHCHUA 110 COKpaHIéHHBIM HOHHBIM YPAaBHCHUAM,



* MPOTHO3MPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIBHBIC UM BOCCTAHOBUTEILHBIC CBOMCTBA C YUETOM CTETICHEH
OKHUCJICHUS 3JIEMEHTOB, BXO/SLIUX B €T0 COCTAB;

* COCTaBJISITh YPaBHEHUS PEAKIIMI, COOTBETCTBYIOLIUX MOCIEA0BATEILHOCTH MPEBPALICHII HEOPraHUYECKUX BEUIECTB Pa3IUUHBIX
KJIaCCOB;

* BBIBUTaTh U MPOBEPSTH IKCIIEPUMEHTAILHO TUIIOTE3BI O PEe3yJIbTaTaX BO3JACHCTBHS pa3IUIHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIIUU;

* HCTOJIB30BaTh MPUOOPETEHHBIC 3HAHUS I SKOJIOTUYECKH TPAMOTHOTO ITOBE/ICHUS B OKPYKAIOIIEH CpeJie;

* HCIIOJI30BATh MPHOOPETEHHBIC KIIFOUEBBIC KOMIIETEHIIUH P BBIMOJHEHUN TPOEKTOB U YIeOHO-HCCIEN0BATEIhCKUX 33129 110
M3Y4YEHHUIO0 CBOMCTB, CIIOCOOOB MOTYUYEHUS U PACIIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OIEHWBATH MHPOPMAIIMIO O BEIIECTBAX U XUMUYECKUX MPOIIECCaX;

* KPUTHUYECKU OTHOCHUTBHCS K ICEBIOHAYYHON MHPOPMAITUH, HETOOPOCOBECTHON peKIIaMe B CPEIICTBAX MACCOBOM MH(DOPMAIINH;

* 0CO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUI MO XUMUU ISl MPAKTHUECKOU JIEATEIbHOCTH YEJIOBEKa;

* CO3JAIOT MOJIEIIH U CXEMBI JIJIS pellieHHs] Y4eOHBIX U MO3HABATEIBHBIX 3a/a4; TOHUMATh HE00X0IUMOCTh COOTIOACHMSI IPEAMMCAHUH,
peiaraeMpIx B MHCTPYKITUSIX IO UCITOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.



Coaeprxanue nmporpaMmbl
Xumus 8 kiacc
(70 yacos, 2 yaca B HeJ1eJI10)

HavanbHble NOHATHSA U 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PM3MUECKUE CBOICTBA BemlecTB. Marepuaisl U MatepuaioBefeHne. Poib XUMUM B KU3HU
coBpeMeHHOro o0miecTBa. OTHOLICHHE O0IIECTBA K XUMHU: XeMOPHIUSI U XeMOpOOHs.

Metoae! n3yuyenust xumun. Habmonenue. Dxcniepument. MonenupoBanue. Mojenu MaTepuaibHble U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3pl. Kugkoctu. TBEpable BemiecTBa. B3anMHble Hepexojpl MEXKIY arperaTHbIMH COCTOSHHUSIMU BEILECTBA: BO3TOHKa (cyOsinMmanus) u
Jecyoaumanus, KOHISHCAUs U UCTIapeHHe, KPUCTAJUIM3AllUs U IJIaBJICHUE.

dusnueckue sBieHUsA. YUCThIe BElECTBA U CMeCH. | OMOreHHbIe U rereporenHsle cmecu. Cmecu razoo0pasHsle, xuakue 1 Tépabie. CrocoOsl
pasfeneHus CMecel: IMeperoHka, WIM AUCTWULILKA, OTCTauBaHUe, (UIBTPOBAHUE, KPHCTAUIM3AlMs WIM BbIapuBaHue. XpomaTorpadus.
[IpumeneHue 3TUX crocoboB B 1aOOPATOPHON NMPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuUMHYECKUE 3IEMEHTBI. ATOMBI U MOJIEKYJIBL. IIpocThie U ci10XkHBIE BemecTBa. AJIOTpONHs Ha npumepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS
aTOMHO - MOJIEKYJIApHOTO y4eHHus. FIoHbI. BenjecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMSL.

3HaKkH (CUMBOJIBI) XMMHUYECKHX AJIeMEHTOB. HpOpMaIus, KOTOPYIO HECYT 3HAKH XUMHUYECKUX JIEMEHTOB. DTUMOJIOTHS Ha3BaHUH HEKOTOPHIX
XUMUYECKHX A1eMeHTOB. [leproanyeckas Tabnuna xumudeckux daemeHToB . M. MenaeneeBa: KOpOTKOTIEpUOAHBINA U IJTUHHONIEPUOIHBIN BapUAHTHI.
[lepuonas! u rpynmnsl. ['naBHas u nodouHas noaArpynnsl, Wik A- u b-rpynnel. OTHOCHTENbHAS aTOMHAsI Macca.

Xumnueckue (opmyinbl. MHaekcbl n ko3dduuuentsl. OTHOCUTENbHAsT MOJIEKYJIApHas Macca. MaccoBasi OIS XUMHUYECKOTo JIEMEHTa B
coeauHeHun. MHpopmanus, KOTopyro HECYT XUMUYECKHE (GOPMYIIbI.

BanentHocts. CTpyKTypHBIE (hOpMyITbl. XUMUYECKHE IEMEHTHI C MOCTOSTHHON U MepeMEHHON BaJeHTHOCTHIO. BbIBOI (hopMyITbl coeiuHEHHS
1o BajieHTHOCTU. OmpenieneHrne BaIGHTHOCTH XMMHYECKOTOo 3yieMeHTa 1o (opmysie BemectBa. CocTaBlieHHe HAa3BaHUN COCUHEHUH, COCTOSIINX W3
JIBYX XMMHUYECKHX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBA BEILIECTB.

XuMHU4eckue peakunn. PeareHTsl 1 npoayKThl peakiuuu. 1Ipu3Haku XUMUYECKUX peakuui. Y CIOBHs UX MPOTEKAaHMs U IpeKpalieHus. Peakunn
rOpeHHsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKLIUH.

3aKOH COXpaHEHUs MacChl BEMIECTB. XWUMHYeCKHe ypaBHeHHUs. COCTaBJICHHE XUMHUYECKUX YypaBHeHHH. MHpopMamms, KOTOPYH HECcET
XMMHYECKOE YPaBHEHHUE.

Knaccudukanus XMMUUYECKUX peakHMil MO COCTaBy M YHUCIY PEAareHTOB M MPOAYKTOB. THIBI XUMHUECKUX peakuuid. Peakuum coequHeHus,
pasioxeHus, 3aMenieHus U oomena. Karanuszaropsl u katanus.

JdemoHcTpauuu

*  Komnekuust MaTepuanoB U U3AEIUI U3 HUX.



* Mopgenu, uctionb3yemMble Ha ypokax (GU3NKH, OMOJIOTHH U Teorpaduu.

*  OOBEMHBIC B APOCTEPKHEBBIC MOJICITH HEKOTOPBIX XUMHYECKHX BEIICCTB.

*  Mogenu KpUCTATHIECKUX PEIIETOK.

* CoOupanue mpubdopa s MOJTyUYEHHUs ra3a U MPOBEpKa €ro Ha TePMETUYHOCTD.

* Bo3roska cyxoro jbja, ifoaa win HaTaauHa.

* ArperatHble COCTOSIHHSI BOIBI.

* Pazgenenue IByX HECMEIIMBAIOIIUXCS KUIKOCTEH C TOMOIIBIO IETUTEILHOW BOPOHKHU.

* Juctumistop u ero padora.

* VYcraHoBka i GUIbTpOBaHUS U €€ paboTa.

* YcraHOBKa JUIs BRIIapUBaHus U €€ paboTa.

* Komnekuus ObITOBBIX MPUOOPOB 1Sl PUIBTPOBAHUS BO3TyXa.

* Paznenenue kpacsiero BemecTsa haomMacrepa ¢ MOMOIIbI0 OyMaXHON XpoMaTorpaduu.

* Moaenu amIoOTPONHBIX MOIU(MDUKAIIMIA yTIEPOaa U CEPHIL.

* Ilomydenue o30Ha.

* Iloptpetsl n. 4. bepuenuyca u /1. 1. Menneneena.

* KopoTkonepHuoIHbIN U JJIMHHONIEPUOIHBIN BapuaHThl [leprnoandeckoii cuctemsl J1. 1. Menaeneesa
* KoHcTpynpoBaHue MIapoCTEP>KHEBBIX MOJIENIEH MOJIEKY L.

* Amnnapar Kunna.

* Paznoxenue Guxpomara aMMOHHSL.

* Topenue cepsl U MarHUEBOH JICHTHI.

* Iloptpetst M. B. JlomonocoBa u A. JI. JIaBya3sbe.

*  OmnbITHl, WUTIOCTPUPYIOIIKE 3aKOH COXPAHEHUS MACChl BEILIECTB.

* T'openue docdopa, pacTBopeHre NPOAYKTa TOPEHHS B BOJIE M UCCIIEOBAHUE TIOJYYEHHOTO PacTBOPA JIAKMYCOM .
* Bi3auMoIelcTBHE COISHON KHUCIOTEI C IIMHKOM.

* Tlonyuyenne ruapoxcuna meau(Il) u ero pasznoxeHne Npu HarpeBaHUH.
JlabopaTopHble ONBITHI

1. Osnakomuenue ¢ KoJIeKIMel 1a00paTOPHOIL TIOCY IBL.
2. TlpoBepka mpuOOpa IS IOTyYEHHS [a30B HA TEPMETUYHOCTb.

3. O3HaKOMIICHHE ¢ MUHEPAaMH, 00Pa3yOIMMH TPAHHUT.



[IpuroroBieHyne reTeporeHHON CMECH MOPOLIKOB CEPBI U XKeJIe3a U UX Pa3/ieIcHuE.
B3aumMopelicTBie pacTBOPOB XJIOPUJOB U HOAMIOB KaJIMsl C PACTBOPOM HUTpaTa cepedpa.
[Toryuenune rugpokcua meau(ll) u ero B3aumonelicTBue ¢ CepHON KUCIOTOM.

BzaumopeiictBue pacTBopa coabl ¢ KUCIOTOM.

O N A

[IpoBepka 3aK0Ha COXpaHEHMsI MAacChl BELLIECTB Ha IPUMEPE B3aUMOJACHCTBUS 1IENOYN U KUCIIOTHI.
9. IIposepka 3aKOHa COXpaHEHHUs MACChl BEMIECTB HA IPUMEPE B3aUMOICHCTBHS 1EN0un U conu xenesa (I11).
10. Pasnoxenue nepokcuaa BoAopoaa ¢ moMoIpio okcuaa Mapranmna (1V).
11. 3amemienue kene3oM MeIM B MEIHOM KyIIOPOCE.
IIpakTH4eckue padoThI
1. 3HAKOMCTBO ¢ JlabopaTopHBIM 000pyaoBaHueM. [IpaBuia TeXHUKH OE30MMACHOCTH MPHU padoTe B KaOuHeTe XuMuH. HekoTopkie BUIIBI paboT.
2. AmHanus nouBssl
Baskueiilmue npeacTaBuTe I HeOPraHudecknx BemecTs. KoinyecTBeHHbIE OTHOLIEHUSI B XUMHH
CocraB Bo3ayxa. [lorstiue 06 00bEMHOM 0716 KOMITIOHEHTA MPUPOTHON Ta30BOM cMecH — Bo3ayxa. Pacuér o0bémMa KOMIIOHEHTA Ta30BOM
CMECH T10 €r0 00BEMHOH J10J1€ U HA00OPOT.
Kucnopon. O3om. [lonyuenue kucnopona. CobupaHnue u pacro3HaBaHue KUCI0poia. XUMHUECKHUE CBOMCTBA KUCIOPOAa: B3aUMOJIEHCTBHUE C
MeTaJlJIJaMi, HEMETaJJIaMU U CJI0KHBIMM BelecTBaMu. [Ipumenenue kucinopoaa. KpyroBopot kucioposa B pupoie.
Oxcunpl. O6pa3zoBaHKe Ha3BaHUM OKCHIOB 110 UX popmynam. CoctaBiieHue GopMyI1 OKCHIOB MO UX HazBaHUAM. [IpencTaBureny oKCHIOB: BOAA U
YTJIEKUCIBIN Ta3, HeraléHas U3BeCTb.
Bonopon B npupose. dusnueckrie 1 XMMHYECKHE CBOMCTBA BOJOPO/Ia, €T0 MOIyYEHUE U IPUMEHEHUE.
Kucnotsl, ux cocraB u kinaccuduxanus. Muaukaropsl. Tabnuua pacrBopuMmocTt. CossiHas U cepHasi KUCJIOThI, UX CBOMCTBA U
pUMEHEHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTBopuMOCTSh coseil B Boje. [IpeacraBurenu coneii: xyopu HaTpusi, KapOoHaT HaTpusi, GocdaT Kaablus.
[Toctrosinnas ABoragpo. KonuuectBo BemectBa. Monbs. MomsipHast macca. KpaTHble e JMHHIIBI H3MEPEHUS KOJIMYECTBa BEIIecTBa —
MUJUTUMOJIb U KMJIOMOJIb, MUJUTUMOJIIPHAS. U KHJIOMOJISIPHASI MacChl BEILIECTBA.
Pacuérel ¢ ucnoap30BaHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «IIOCTOSIHHAsE ABOTapo».
3akoH ABorazpo. Momsipablil 00bEM razoo0pa3HbIX BemecTB. OTHOCUTENbHAS IFIOTHOCTh OJHOIO T'a3a 10 APYromy.
KpatHble eqMHUIIBI N3MEPEHUST — MUJUTUMOJISIPHBINA M KHJIOMOJISIPHBIN 00bEeMBI Ta3000pa3HBIX BEIICCTB.
PacuéTsl ¢ rcronp30BaHIEM TOHSATHH «KOJIMYECTBO BEIIECTBAY, MOJISIPHAS MAccay, «MOJIIPHBIN 00bEM ra3oBy, «ITOCTOSTHHAs ABOTaIPOY.
Pacuértsl ¢ ucnonb3oBaHHEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISPHAS MACCay, «MOJISIPHBIN 00BbEM ra3oBy, «UUCI0 ABOTaIPOY.
I'uapocdepa. Kpyrosopot Boas! B ipupojie. Pu3nyeckne 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBUE C OKCHIAMHU.
OcHoBanusl, ux coctaB. PacTBopuMocTs OCHOBaHUH B BoJie. MI3MeHeHne oKkpacky MHAUKATOPOB B IeI0YHOM cpere. [IpeacraBureny menouei:



TUAPOKCHUIBI HATPHSL, KK U KaJIbLUs.
PacTBopuTens u pactBopéHHoe BemectBo. PactBopel. PactBopenue. I'napartel. MaccoBas 101 pacTBOpEHHOTO BellecTBa. Pacu€Tel, CBA3aHHbIE
C MCIOJIb30BAaHUEM ITOHATHUS «MacCOBasi 10JIs1 paCTBOPEHHOIO BELIECTBAY.
JdemoHcTpauuu
* Omnpenenenue coiep)kaHus KUCI0pPOa B BO3AYXE.
* [lonyueHue KuCIOpOJa pa3I0KEHUEM [IEPMAHTaHATa KajJusl U IEPOKCUAA
BOAOPOJA.
* CoOupanue METOJJOM BBITECHEHHUS BO3/1yXa U BObI.
* PacnosnaBaHue Kuciopoza.
* TopeHue maruus, xeinesa, yris, cepbl 4 (hocopa B KUCIOpOIE.
*  Komnekuust oKCHaoB.
* [lomyuenue, cobupanue 1 pacro3HaBaHHE BOJAOPO/IA.
* T'openue Bogopona.
* BsaumogeiictBue Bogoposaa ¢ okcuaom meau(ll).
* Komnekuus MUHEpAbHBIX KUCIOT.
* [IpaBuiio paz0aBieHHs CEPOMl KHCIOTHI.
o  Kouiekusa conen.
* Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.
* HekoTopsle MeTallIbl, HEMETAJUIBI U COEAMHEHUS KOJIMYECTBOM BelllecTBa B 1 MOJIb.
* Mogenb MOJISIpHOTO 00bEMA ra3000pa3HbIX BEIIECTB.
JlabopaTopHbie ONBITHI
12.  TlomyTHeHHE U3BECTKOBOW BOJBI IIPH MPOIYCKAHUH YTIIEKUCIIOTO rasa.
13. Ilomydenue BogOpoOAa B3aMMOAEHCTBHEM IIMHKA M COJISHOM KUCIIOTEL.
14. PacnosHaBaHue KHCIIOT MHIAUKATOPAMHU.
15. U3menenue okpacKu MHAMKATOPOB B LIEIOYHOMN CPEJIE.
16. OsmakomieHme ¢ mpenapaTamMM IOMAIUHEH WIIM MIKOJBHOM aNTe€YyKd — pPAcTBOPAMHU IIEPOKCHIA BOJOPOJA, CIHMPTOBOM HACTOMKH HOIA M
HalIaThIPHOTO COUPTA.
IIpakTH4eckue padoThl

3. Tlonyuenue, coOMpaHue U Paclo3HaBaAHUE KUCIOPO/A.

4. Tlonyuenue, COOMpaHKe U pacO3HaBaHUE BOIOPOJIA.



5. TIpuroToieHne pacTBOPOB COJIEH C UX 3aAHHON MacCOBOM JOJIEM.
OcHOBHBIE KJIacChl HeOpPraHu4Yeckux coequHenuii O6001eHne cBeieHui 00 OKCHUIax, uX Kiaccuukanuu, Ha3BaHUAX U
cBoricTBax. CriocoObl MOJTyYeHHUST OKCHIOB.
OcHoBaHusl, X Kiaccu(uUKalus, Ha3BaHUS W CBOMCTBA. B3ammopeiicTBue C KHUCIOTaMH, KHCIOTHBIMH OKCHJAMH H COJSMHU. PasnmoxeHue
HEPACTBOPUMBIX OCHOBaHUU. CIIOCOOBI MOTyYeHUs OCHOBAaHUH.
Kucnotel, wux kinaccupukanus W Ha3BaHusa. OOmMe XUMHYECKHE CBOWCTBA KHUCJIOT. B3auMoIeWCTBHE KHUCIOT C METaJIaMH.
DNEKTPOXUMHUYECKUN Psijl HANPSHKEHUM MeTaJIoB. B3anmoielicTBrE KUCIOT ¢ OKCUIAMU METAJLIOB.
B3anmozneicTBre KUCIIOT C OCHOBAHMSIMYU — PEaKLUs HeUTpanu3auuy. B3anMoaencTere KUCIOT C - COJISIMH. [Tonyuyenue 6ecKUCIOPOIHBIX
1 KHCIIOPOJICOAECPKAIINX KUCIIOT.
Comm, ux kiaccudukanus u cBocTBa. B3anmoericTBre coseit ¢ MeTauiaMu, 0COOEHHOCTH 3THX peakinidi. B3anMoeicTBre coneit ¢ comsmu.
['eneTnveckue psaabpl MeTaUIa U HeMeTalIa. [ 'eHeTnyeckas CBsA3b MKy KJacCaMU HEOPTraHUYECKHUX BEIECTB.
JlaGopaTtopHble ONbITHI
17. B3zaumoeiicTBre OKCHIa KaTbIHS C BOIOI.
18. TlomyTHEHUE M3BECTKOBOM BOJIBL.
19. Peakuus Heifrpanusanyu.
20. Tonyuenue ruapoxcuaa meau (1) u ero B3anMoaeiicTBHE ¢ KHCIOTOM.
21. Paznoxenne ruapokcuna meau (1) mpu HarpeBanum.
22. BzauMmojeiicTBrE KUCIOT C METAJIAMH.
23. BzaumoeiicTBHE KUCIIOT C COSMH.
24. O3HaKOMIIEHHE ¢ KOJUIEKIHEN CoeH.
25. B3anmonelicteue cynbdara meau(Il) ¢ xemeszom.
26. BzaumogeiicTBue cosneif ¢ CoNsIMu.
27. T'eneTnyecKas CBSI3b Ha IPUMEPE COEIUHEHUM METH.
IIpakTH4eckue padoThI
6. Pemenue >KCIIEpUMEHTAIBHBIX 3a/a4.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. . MeHaesieeBa 4 CTpOEHHE aTOMA
EctecTBeHHBIE ceMENCTBa XMMUYECKHUX 3JIEMEHTOB: IIIEJIOUHBIE U HIEIOYHO3EMENIbHbIE METAJIbl, TaJOreHbl, UHEPTHBIE (OIaropoaHbie) Tasbl.
AmdorepHocTb. AMQOTEpHBIE OKCHBI U THAPOKCUIBI. KOMIUIEKCHBIE COTH.
Otkpsitue J[. U. MenneneeBsim Ileproanueckoro 3akona u coznanue uM [leproauueckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



ATOMBI KaKk (pOpMa CyIIECTBOBAHUS XUMUUECKUX 31eMEHTOB. OCHOBHBIE CBE/IEHUS O CTPOEHUHU aTOMOB. Jl0Ka3aTesIbCTBa CIIOKHOCTH CTPOSHUS
atomoB. OnbIThl Pesepdopaa. [TnanerapHas Moenab CTpOSHHS aTOMa.
CocTaB aTOMHBIX S7i€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENBbHASA aTOMHAas Macca. B3auMoCBs3b NOHATHH «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS
aTOMHas Maccay.
Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpOBHEH aroMoB xumuueckux 31eMeHTOB NeNe 1-20. Ilonsitue o 3aBeplIEeHHOM
JIEKTPOHHOM ypPOBHE.
N3otonbl. @usndeckuii cMpicit cuMBoiInku [lepuonuueckoii cucrembl. CoBpemenHas ¢opmyiupoBka [lepuonnueckoro 3akona. M3menenus
CBOMWCTB 3JIEMEHTOB B [IEPUOJIAaX U TPyIaX, KaK QYHKIHUs CTPOECHUS JEKTPOHHBIX 000J04YEK aTOMOB.
XapakTepuCcTUKa JIEMEHTa-METalla U 3JIEMEHTa-HEMEeTallla 110 UX NOJIOKEHUI0 B [lepuoaudeckoi cucreMe XuMudeckux snemeHTos [, M.
Menneneesna.
JdemMoHcTpanuu
* Pa3znuunblie popMbl TaOIMIL NEPUOIUIECKON CUCTEMBI.
*  MogenupoBanue nocrpoenus [lepuoandeckoii cuctemsl Jl. 1. Menaeneena.
* Mogenn aTOMOB XUMHYECKUX JIEMEHTOB.
* Mopenu aTOMOB 3JIeMEHTOB 1—3-ro nepuo10B
JlaGopaTopHble ONbITHI.

28. TMonyuenue aM(pOTEPHOrO THAPOKCHIA U UCCIIEJOBAHNE €TO CBOKCTB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

Nonnast xumuueckasi cBa3b. MoHBI, 00pa30BaHHbIE aTOMAMHM METAJIJIOB U HeMeTayuloB. CxeMbl 00pa30BaHUs MOHHOM CBSI3U JUIsl OMHApPHBIX
coenuHeHnil. VoHHBIE KpHCTaUIMYECKUE PEIETKH M (PU3NYEecKHe CBOMCTBA BEIIECTB C 3TUM TUMNOM pewéTok. [loHsTHe 0 QopMynbpHON equHMIe
BEIECTBA.

KoBasieHTHass XxuMudeckas CBs3b. OJEKTPOHHBIE U CTPYKTypHbIe (opmynbl. KoBaneHTHass HemnosspHass cBsi3b. Cxembl 00pazoBaHMs
KOBQJIGHTHOM CBS3M JUIsl OMHApHBIX cOoeIuHEHHUH. MoJeKkyJspHble U aTOMHbIE KPHCTAIJIMYECKUEe PEIIETKH, U CBOMCTBA BEILECTB C 3THM THUIIOM
PELIETOK.

DNEeKTPOOTPUIIATENBHOCTh. Psan anekrpoorpuuarenbHocTd. KoBaneHTHass momsipHass XuMudeckas cBsi3b. Jumonb. CxeMbl 00pa3zoBaHus
KOBAJICHTHOM MOJIAPHOW CBSI3U AJI1 OMHApHBIX COEAMHEHUH. MOJEeKyNspHble U aTOMHbIE KPUCTAIJIMYECKHE PELIETKH, CBOWCTBA BELIECTB C ATHUM
TUIIOM PELIETOK.

Mertannudeckass XMMHUYECKasl CBSI3b M METaUIMYECKas KpUCTaUIM4YecKas pemeérka. CBOMCTBA BEIIECTB C 3TUM THIIOM pem€ToK. EnnHas
IIPUPOJIa XMMUYECKHX CBSI3EH.



Crenenp okucneHusi. CpaBHEHUE CTENEHU OKHCIEHUS M BajeHTHOCTH. [IpaBumia pacuéra cremeHeil okucieHus mo (GopmynamM XUMHUECKHX
COE€IMHEHUN.

OKHCAUTENHHO-BOCCTAHOBUTEIbHBIC peakiuu. OnpeeneHne CTeNeHe OKUCICHUS I YJIEMEHTOB, 00pa3yIoIINX BEIIeCTBa Pa3HBIX KJIACCOB.
Peaknm MOHHOTO OOMEHAa W OKHCIIHMTEIHHO-BOCCTAHOBUTENBbHBIE peakiuu. OKHCIUTENIh W BOCCTAHOBUTENb, OKHCIECHHE W BOCCTAHOBIICHUE.
CocraBiieHHEe ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKITHI METOI0M 3JIEKTPOHHOTO OanaHca.

JdemoncTpanuu

* Buzeo ¢pparmenTsl U ciaiiapl «MloHHAsS XUMUYECKast CBA3b ».

e  Konekuus BelecTB ¢ MOHHOW XMMHYECKOW CBS3bIO.

* Moaenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

* BuneodparmenTs u cnaipl «KoBaleHTHAIXUMHUYECKASI CBS3HY.

*  Kounekuus BEUIECTB MOJIEKYJISIPHOIO U @aTOMHOT'O CTPOEHHUSI.

*  Moaenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PELIETOK.

*  BuneodparmenTs! u cnaiiapl «MeTanmndeckas XUMAYECKasi CBA3hY.

*  Komnekuus «MeTanibl U CIIIaBbD).

* BzaumojeiicTBHE IIMHKA C CEPOM, COISIHOM KucaoTou, xiaopuaoM meau (11).
* ['opeHue maruus.

* BsaumoaeicTBre XJIOPHON U CEPOBOAOPOIHOM BOIBI.
JlaGopaTopHbie ONbITHI

29. W3roToBieHHe MOJENH, WLTIOCTPUPYIOIIEH CBOMCTBA METAIMYECKOM CBA3M



Coaepixanue nmporpaMmbl
Xumuda 9 kJacc
(102 yaca, 3 yaca B HeJ1€JI10)
IToBTOpeHue u 00001IeHNe cBeleHUI M0 Kypcy 8 kiacca

bunapurie coenunennsi. OKCUIBI coneo0pa3yrolre U Hecoyieoopasyromnue. [ uapokcuapl: ocHOBaHUs, aM(oTepHbIe, KUCIOThL. Cpennue,
KHCITbIC, OCHOBHBIC COJIH.

O600611eHre cBefieHH 0 XuMudyeckux peakiusax. Kinaccupukanus XuMHUECKUX peakluid Mo pa3IMuyHbIM OCHOBAHHIM: COCTaBYy U YHCITY
pearupyromux 1 00pa3yonmxcs BeuecTB, TeIIoBoMY 3D (eKTy, HanpaBIeHUIO, H3MEHEHHUIO CTETIEHENH OKUCIICHUS YJIEMEHTOB, 00pa3yoIuX
pearupyolye BeuiecTna, (hase, UCMOIb30BaHUIO KaTalu3aTopa.

[TonsTHE O CKOPOCTH XUMHYECKON peakiuu. PaKkTOphl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaKLUi: TPUPO/Ia PearupyroInX BEeIIeCTB, UX
KOHIIEHTpallUs, TeMIepaTypa, IIomaab COMPUKOCHOBEHUS, HATMYKE Katanu3aTopa. Katanus.

JdemoHcTpauuu
* (O3HaKOMIICHHE C KOJUICKITUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMIJICHHE C KOJUICKITUSIMU OKCHJIOB, KUCIIOT U COJICH.
* 3aBHUCHUMOCTh CKOPOCTH XUMUYECKOHN PEaKIMu OT IPUPOJIbI PEarUPYIOIIUX BEIIECTB.
* 3aBHUCUMOCTh CKOPOCTH XUMHUYECKOM pEaKliy OT KOHIIEHTPAIMU PearupyIoInX BEIIeCTB.
* 3aBHUCHUMOCTh CKOPOCTH XUMHUUYECKOHN peakiuy OT TUIOMIaan
COMPUKOCHOBEHHUS PEArupYIOIINX BEIIECTB («KUIISIIUHN CIIOI).
* 3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOHN peakliu OT TEMIEPATYPhl pEarupyroIIUX BEIIECTB.
JlaGopaTopHble ONBITHI
B3aumoseiicTBue aMmmuaka u XJOpOBOAOPOIA.
Peakuus Helitpanusauuu.
Habmionenue temnoBoro s¢¢dexra peakiiuy HeHTpanu3aiuy.
B3aumopeiictBue cepHoit kuciotsl ¢ okcuaoM menu (11).

Paznoxenue MEpoOKCHUZa BOAOPpOaAa C MOMOIIBIO KaTaJla3bl KapTO(i)eJISI

ok whE

3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakLui OT MPUPO/Ibl PEarupyoNuX BEIIeCTB Ha IPUMEpPE B3aUMOJICHCTBUS pPacTBOPOB THOCYIb(haTa
HATpUS U XJIopHuaa 6apus, THOCYIb(ara HATPHUs U COJSTHOM KUCIOTHI.

7. 3aBUCUMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT MPUPO/IbI METAILIOB MIPH X B3aUMOJIEHCTBUM C COJITHOU KUCIIOTOA.

8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaknuuu OT NpUpPOaAbl KUCIIOT IIPU B3aMMOJCHCTBHHU UX C KEIC30M.



9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT TEMIIEPATYPHI.
10. 3aBUCHMMOCTBH CKOPOCTH XMMHMYECKON PEAKIMU OT KOHLIEHTPALIHH.
11.  3aBucHMOCTH CKOPOCTH XUMHUYECKON PEAKIIMK OT ILIOIIAIH CONPUKOCHOBEHHS PEATUPYIONIHMX BEIIECTB.

12.  3aBMCHMMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT KATaIU3aTopa.
XuMu4ecKHe peakinuu B pacTBOPax 3JIeKTPOJIUTOB

[TonsTHEe 00 SJEKTPOIUTUYECKON AMCCOIUAIMH. DICKTPOIHUTHI U HEINEKTPOIUTH.. MEXaHU3M AUCCOIHMAIMU DIEKTPOIUTOB C PA3NIUYHBIM
xapaktepoM cBsi3u. CTeNeHb AIEKTPOIUTUYECKON Tucconnanuu. CUIbHbBIE U ca0ble 2IEKTPOIUTHIL.
OCHOBHBIE TTOJOXKEHUS TEOPUHU IEKTPOTUTHUECKON nucconmanuu. Kinaccudukamnust HOHOB M UX CBOWCTBA. KUCIIOTHI, OCHOBaHHMS U COJM KaK
NIEKTPONIUTHL. X KitaccuuKamms U JUCCOITUAIHS.
O0mue XUMHYECKHE CBOWCTBA KHUCJIOT: M3MEHEHHWE OKPACKH HHIAMKATOPOB, B3aUMOJCHCTBHE C METaUIaMH, OKCHJIAMH M THUIPOKCHUIAMHU
METaJUIOB U COJISIMU. MOJIEKyTISipHBIE U MOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPaBHEHUS PEAKITUH.
XUMUYECKUH CMBICI COKPAIIEHHBIX YpPaBHEHUHN. Y CIIOBHSI MPOTEKAHUSI pEaKLUN MEXITy SJEKTPOIUTAMU IO KOHIIA. Psii akTHBHOCTH METAaJIOB.
OO0mue XuMHYECKHe CBOMCTBA IleJOoYeil: B3aMMOJAEHCTBHE C KHCIOTaMU, OKCHJAAMHU HEMETaioB, coisiMu. OOIIre XUMUYECKHe CBOWCTBA
HEpacTBOPHUMBIX OCHOBAHMI: B3aMMOJIEUCTBHE C KUCIOTAMHU, Pa3JI0KEHHUE MPU HAIPEBaHUU.
OO01mure XUMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KUCIOTaMH, IIEJI0YaMH, COJIIMA U MeTalllaMH. B3anmoelicTBIEe KUCIBIX
COJIEH CO IIEJIOYaMH.
Iunponu3, kak 0OMEHHOE B3aMMOJICHCTBHE COJIeH ¢ BOAOW. [ MIpOIH3 COMM CHIIBHOTO OCHOBAHUS M CJIA00M KUCIOTHI. [ HApOIIH3 COMu cliaboro
OCHOBaHMS U cUJIbHOU KucnoThl. [IIkana pH.
CBoiicTBa KUCIOT, OCHOBAHUM, OKCUJOB M COJIEH B CBETE€ TEOPUU DJICKTPOJIUTHUYECKOW JUCCOLUUALMU U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuid.
JdemoncTpanmum.
* lcnpiTaHue BEmIeCTB U UX PACTBOPOB HA ANEKTPOMPOBOIHOCTb.
*  3aBUCHUMOCTbH JIEKTPONPOBOHOCTH YKCYCHON KUCIOTHI OT KOHLIEHTPALIUH.
* JIBW)KEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPUUECKOM TOJIE.
* OmnpeneneHue xapakTepa Cpeibl B pacTBOpax COJEH.
JlabopaTopHble ONBITHI.
13. Mucconmnanus cnabbiX 3JI€KTPOIMTOB HA IPUMEPE YKCYCHOM KUCIIOTHL
14. Ismenenue okpacky MHIUMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakuus HeWTpanu3anuu pacTBOpa MIENOYH Pa3IHYHBIMU KUCIOTAMH.



16. Tlomydenue ruapokcuaa meau (11).1 ero B3auMoaeHCTBHE C PA3IMYHBIMU KHCIOTAMHU.
17. Bsaumopeiictere cunbHbIX KMCIOT ¢ okcuaoMm mean (11).

18-20. B3aumoelicTBre KUCIOT C METAJIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHue CTyIHs KDEMHUEBOM KMCIIOTBL

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CyIbhaT-uOHbI

24. Vi3smeHeHne OKpacKy MHIMKATOPOB B IIEJIOYHON Cpee.

25. BzanMoelcTBHE IEI0UeH ¢ YITIEKUCIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHMSI.

27. Tonyuenne ruapokcuna meau (11) u ero pasnoxenwue.

28. BzaumoelicTBie KapOOHATOB ¢ KHCIOTAMH.

29. Tlonyuenue ruapokcuna xeiesa(lll).

30. BzaumoseiicTre *kenesa ¢ pactBopom cyibgara meau (1)

IIpakTnyeckne padoThl

1. CsolicTBa KUCIOT, OCHOBAHUIA, OKCUIOB U COJIEN B CBETE TEOPHUH DJIEKTPOTUTHIECKON AUCCOMHUAIIMI U OKUCIUTEIBHO -
BOCCTAHOBUTEIIBHBIX PEAKITHHA

Hemertayibl M MX coeIMHEHUSA

CrpoeHue aTOMOB HEMETANIOB U MX mosoxeHue B llepuoguueckoit cucreme. Psan snexkrpoorpunarensHocTd. Kpucramnuueckue pemeéTku
HEMETaJJIOB — IPOCTHIX BEIIECTB. AJIOTponus M e€ mpuyuHbl. OuU3nuecKkue cBoWcTBa HeMeTauioB. OOIIMe XUMUYECKHE CBOMCTBa HEMETAJLIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anmorensl, cTrpoeHne MX aToMOB M MoJiekyl. dusnueckue M XUMHUYECKHE CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTHM H3MEHEHHS CBOMWCTB
TaJIOTEHOB B 3aBUCHUMOCTH OT UX mnosioxkeHust B Ilepumoguueckoii cucreme. HaxoxkieHue rajgoreHoB B MPHUPOAE M MX IOJydyeHUE. 3HAUYE€HUE U
IIPUMEHEHNE TaJIOT€HOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOIIME UM KHCIOTBHI: IUIABHKOBas, COJIsIHAas, OpPOMOBOJOpPOAHAS, HOJAOBOAOPOAHAs. [ anoreHupsl.
KauecTBeHHBIE peaKIiK Ha TaloreHuA-UOHbBL. [IpruMeHeHne coeJMHeH I ralIoTeHOB U UX OMOJIOTHYeCcKast pOlb.

Oo6mas xapakrepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupoae u e€ moiyueHue. AIIOTPONHbIE MOAM(PHUKAIMU Cephbl U WX CBOWCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ IPUMEHEHUE.

CepoBoJIOpOJI: CTPOCHHUE MOJIEKYJIbI, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA, MoiyyeHue u 3HaueHue. CepoBogopoaHas kuciota. Cyiabpuiasl u
ux 3HaueHue. JIIoMUHOOPHI.

Oxcup cepsr (1V), cepancTas kucnora, cynbhuThl. KauecTBeHHas peakius Ha CyIb(HUT-HOH.



Oxkcun cepsl (VI), cepras kucnora, cynbdarsl. Kpucramioruaparel. KauecTBeHHas peakius Ha Cyab(haT-uoH.

CepHas KHCIIOTa - CHJIbHBIN 371eKTpoauT. CBONCTBA pa30aBIeHHON CEPHOM KUCIIOTHI, KAaK TUIMYHOW KHCIIOTHI: B3aUMOCHCTBUE C METaJIaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHJIAMH, OCHOBAHUSAMU U aM(OTEPHBIMH IMIPOKCUAAMHU, cosiMu. KauecTBeHHas peakuus Ha Cyab(paT-noH.

OOmiast xapakTepucTrka meMeHToB VA-rpynmbl. A30T, CTpOGHHE aToMa M MOJIeKYJibl. DU3HUYecKrue 1 XUMHUYECKUE CBOMCTBA U NMPUMEHEHHUE
a3oTa. A30T B IPUPOJIE U €r0 OMOJIOTHYECKAs POJIb.

AMMUaK, CTpO€HUE MOJIEKYJIbl U (PU3MUecKre cBOMCTBAa. AMMHayuHas BOJA, HAIATBIPHBIN CIUPT, TUApPAT aMMHaka. JJOHOPHO -aKLEeNTOPHBIH
MEeXaHM3M 00pa3oBaHuUsl KaTUOHA aMMOHUA. BoccTaHoBuTeNnbHbIE cBOMCTBAa aMMuaka. Co aMMOHUS U UX npuMeHeHue. KauecTBeHHast peakuusi Ha
KaTUOH aMMOHHUS.

Oxcuipl a30Ta: HecoJaeo0pasyrolIye U KUCIOTHbIE. A30THCTask KUCJIOTa U HUTPUTHL. A30THAs KUCIIOTa, €€ MoJyuyeHHue U cBoiicTBa. Hurparsl.

docdop, crpoenue aroma u ammtorponus. Pochunbr. Dochun. Oxcun dochopa(V) u oprodochopnas kuciora. Docharel. DochopHbIe
yaoOpenus. THCeKTUITUIBL.

OOmrast xapakrepucTika 3aeMeHToB [V A-rpynibl: 0COOEHHOCTH CTPOEHHUS aTOMOB, HPOCTHIX BEILECTB M COCIUHEHUN B 3aBUCHUMOCTHU OT
NIOJIOXKEHHUs dyIeMeHTOB B [lepunonudeckoii cucteme. Yriaepoa. AJUIOTPONTHbIE MOITUGBUKAIINH: aiaMa3, rpaduT. AMOP(GHBIN YIIIepo U €ro copTa: caxa,
AKTUBUPOBAHHBIN yroiib. AncopOuus. XuMHUYecKrue CBOMCTBa yriepoaa. Kokcoxummueckoe mpou3BOICTBO U €ro mpoaykuus. Kapousl.

Oxcupn yrinepona(ll): ctpoenue Monexysbl, moiydeHue u ero cpoiictBa. Okcupn yriepona(lV): crpoeHue Momnekyinbl, MOTy4YEHHE U €ro
cBoMcTBa. YToibHas kuciora. Coiau yroJibHOW KHCIIOTHI: KapOOHATHI M THAPOKapOOHaThl. TeXHHUecKas: U MUIIeBas Coa.

Heoprannueckrne n OpraHM4ecKHe BEILECTBA. YTIEBOAOPOABI. XMMHUYECKOE CTPOCHUE OPraHMYECKHX BELIECTB, KaK IOPSIOK COCIMHEHUS
aTOMOB B MOJIEKYJIE 10 BAJICHTHOCTH.

MertaH, 3TaH, Kak MNpejaeibHbIE YITEBOJOPOIbl. DTHICH M AalleTWIEeH, KaKk HempejaebHble (HEHACHIIEHHbIE) YyrieBoaopoabl. ['openue
yraeBonopoaoB. KauecTBEHHbIE peaKIIMK Ha HENPEAEIbHBIE COEUHEHMUS.

OTWIOBBIN CIIUPT, €TO MOJydeHUe, MpUMeHeHne U (pusnonornyeckoe aeicreue. TpéxaToMHBIA cUpT rniepuH. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIIUPTHI. YKCYCHas - IPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpewmuuii, crpoenue ero aroma u cpoiictBa. Kpemunii B mpupoae. Cununuasl u cunad. Oxkenn kpemuusi(1Y). Kpemuuesas kuciora u e€ counu.

[Tpon3BoaCTBO cTeKIIa U LieMeHTa. [IpoTyKIHs CHIIMKAaTHONW MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasHc.
OnTHyeckoe BOJIOKHO.

Hewmeramnel B npupoje. @pakinoHHas MeperoHka *HUIKOro Bo3Ayxa Kak Croco0 MOoIy4eHus: KUCIopo/ia, a3oTa, aprosa. Ilomydyenue docdopa,
KpEMHHUS, XJI0pa, Ho/a. DIEKTPOJIU3 pacTBOPOB.

[TonmyueHne cepHO KUCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTHYECKAsl CXEMa, METO/]] KUITSIIETO CJI0s, IPUHIIUITBI TEMI000MEHa, TPOTUBOTOKA U
mupkysanuu. Oneym. [Ipon3BoacTBo aMMuaka: ChbIpb€, XMMHU3M, TEXHOJIOTHYECKAs CXema.

JdemoHcTpaumnu

e Kosteknus HeMeTalIoB.
e Mopenu KpUCTAJUIMYECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJICKYJIIPHBIE.



O30HATOpP ¥ MPUHIIMIIEI €T0 PAOOTHL.

I'openre HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, pocdopa, PeBECHOTO YIIIs.
OO0pa31bl rajJoreHoB - IPOCTHIX BEIIECTB.

B3anmopeiicTBre raloreHoB ¢ MeTaJuIaMH.

BriTecHenne xiopa 6poMoM iU 0/1a U3 pacTBOPOB UX CONEi

Komnnekuus npupoIHbIX COEUHEHUH XJIOpA.

BzaumopeicTBre cepsl ¢ METaIIAMU.

I'openue cepsl B kucnopone

Komnnekuust cynbQuaHbIX pyI.

KauecTtBennas peakuust Ha Cynb(OUI-MOH

OO0eciBeurBaHNE OKPAIICHHBIX TKAHEH U [[BETOB CEPHUCTHIM T'a30M.
B3aumopeicTBue KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBI C MEJBIO.
OOyriMBaHNe OpPraHMYECKUX BEIIEeCTB KOHIIECHTPUPOBAHHOM CEpHON KHCIOTOM.
Huarpamma «CocTaB BO3ayxay.

Buneodparments! u cnaiiasl «[ITuusu 6azaps.

[Tonyuenue, coOupanue u pacro3HaBaHUE aMMHAKa.

Pa3znoxxenne Guxpomara aMMOHUS.

B3anMopencTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

I'openne vepHoro nmopoxa

Pa3znosxenne HUTpaTa Kajausl U TOPEHUE APEBECHOTO YroJibKa B HEM

O06pa3siel mpupoaHBIX coenuHenuit pocdopa.

I'openue pocdopa Ha Bo3MyXe U B KHCIOPOJIE.

[Tonyuenue 6enoro gochopa 1 UCTIBITAHUE €TO CBONCTB

Komnexnus «O6pa3iibl pUPOIHBIX COSTUHEHUN yTIIEPO1ay»

[optper H. JI. 3enunckoro. Ilornomienne akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIECTB WJIM T'a30B.
YeTpoicTBO IPOTUBOTa3sa.

Mopenu MOeKy1 MeTaHa, 3TaHa, ITUICHA U alleTUJICHA.

B3anmoneiicTBue sTreHa ¢ OpOMHOM BOJIOM M pacTBOPOM MEpMaHTaHaTa KaJlus.
OO01mure XuMUYECKHEe CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOM KHCIIOTHI.
KauectBeHHas peakuiyst HA MHOTOATOMHBIE CITUPTBHI.



e Komnexmust «O0pasipl IPUPOIHBIX COSTUHEHUNH KPEMHUSD).

e Kosutekuus crekia, KepaMHMKH, LIEMEHTA U U31EIUN U3 HUX.

e Kosutekuus npoayKunuu CUIINKATHON POMBIIUIEHHOCTH.

e Buneodparments! u cnaiiasl «IIpon3BoACTBO CTEKIa U IEMEHTAaY.

e Komnexkuus «IIpuponsbie coeAMHEHN HEMETAIIIOBY.

e Buneogpparments! u crnaiiipl « @pakimOHHas EPETOHKA KHUJIKOTO BO3LyXa»
e BuneodparmenTs u cnaiiasl «lloayueHne Boopo/ia, KUCIOPOa U FaJIOT€HOB 3JIEKTPOIUTHUECKUM CIIOCOOOM).
e Mogaenu anmnapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mogenp KUIAIIETO CIIOS.

e Mopaenb KOJIOHHBI CHHTE3a aMMHAKa.

e Buneodpparmentst u cnaiiabl «I [pou3BoACTBO CEpHON KUCIOTHI.

e Buneodpparments! u crnaiiasl «I[Ipou3BoICTBO aMMHaKay.

e Komnekus «CeIpb€ ISl TONTYYEHHs] CEPHON KHCIIOTBD.

JlaGopaTopHble ONBITHI

31.
32,
33.
34,
35.
36.
37.
38.

Pacno3naBaHue rajnoreHuA-uOHOB.

KauecTBenHbie peakiuu Ha Cylb(aT-uoHEHI.

KauectBeHHas peakiiysi HA KATHOH AMMOHHSI.

XUMUYECKHE CBOWCTBA a30THON KUCIIOTHI, KaK 3JIEKTPOJIUTA.
KauecTtBennsie peakiuu Ha pocdaT-uoH.

[TonydeHue u CBOMCTBA YTOJbHOU KUCTOTHI.

KauecTBeHHas peakuus Ha KapOOHAT-UOH.

HpOHyCKaHI/Ie YIJICKHUCIIOTO I'a3a 4epe3 paCcTBOP CUIIMKATA HATPUS.

IIpakTH4eckue padoThl

2. U3yuenne CBOWCTB CONSHON KUCIIOTEHL

3. U3yueHue CBOMCTB CEPHOM KUCIIOTEHL

4, HonyquI/Ie aMMUaKa 1 U3y4CHHC €ro CBOMCTB.

5. ITonyuenue yriekucaoro ra3a ¥ U3y4eHHe ero CBOMCTB.

6.



MeTaJuibl M HX COeTMHEHUS

[Tonoxenune meramwioB B Ilepuogmueckoil cucreme xumumyeckux sneMeHToB J[. M. MenneneeBa, cTpoeHME HMX aTOMOB M KPHUCTAaJUIOB.
Mertannuueckas CBA3b U METAJUIMYECKAsl KpUCTAJIIMUecKast pemiérka. dusnueckue cBONCTBA METAJIIOB: 3JIEKTPO- U TEIUIONPOBOJAHOCTD, OTPAXKAIOLIas
CIIOCOOHOCTB, MIIACTUYHOCTb. CIlIaBbl YEPHBIE U LIBETHBIE.

MeTtasmibl Kak BOCCTAHOBUTEIH. DJIEKTPOXUMUYECKHUN sl HANpsDKEHUH. B3anmoieiicTBie MeTaJuioB ¢ HEMETaUIaMH, OKCHIaMH, KUCJIOTaMHU, COJISIMH.
AJIOMUHOTEPMUSL.
CtpoeHre aTOMOB U IPOCTHIX BEIIECTB LIEJIOYHBIX METAIOB. 3aBUCUMOCTh (PU3UUECKMX U XMMHUYECKHUX CBOMCTB LIEJIOYHBIX METAIOB OT 3apsOB
anep ux atomMoB. OKCHUJBI U TUIPOKCHIBI IIETOYHBIX METAJNIOB, X MOJyYeHHUe, CBOICTBa, MpUMEHeHre. BaskHel e coau nIeIOUHbIX METaJUIOB, UX
3Ha4YEHHE B KUBOI U HEXKUBOU MPUPOJE U B KU3HU YEJIOBEKA.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IEIO0YHO3EMENbHBIX METaIOB. 3aBUCHMOCTh (DU3MUYECKHX U XUMHUYECKHX CBONCTB IIEIIOYHO3EMEIbHBIX
METaJUIOB OT 3apsJ0B siAep UX aTOMOB. OKCUJIbI M TUIPOKCUIBI IIETOYHO3EMENbHBIX METAJIJIOB, X MOJIYyYEHUE, CBOMCTBA U TpUMEHeHre. BaxkHeiiue
COJIM IIETIOYHO - 3eMENbHBIX METAJIOB, UX 3HAYEHHE B IIPUPOJIE U )KU3HU uenoBeka. KapOoHaThl U ruipokapOOHAThl KaJIbLIKS.
KécTkocTh BOJIbI: BpeMeHHas U MocTosiHHas. CriocoObl ycTpaHeHus: BpeMeHHON KECTKOoCcTU. CrIocoObl yCTpaHEHUs! TOCTOSSHHOM KECTKOCTH. VIOHUTBI.
CoenuHeHus alOMHUHHUS B TIPUPOJE. XUMHUYECKHE CBOWCTBA amroMUHUA. OCOOEHHOCTH OKCHAA W THUAPOKCHAA aTIOMHUHUS Kak aM(OTepHBIX
coenuHeHull. BaxkHelme conu anroMuHUS (XJI0pHI, CyIbdaT).
OcobeHHOCTH CTpOoeHHMS aToMa >kenesa. JKenezo B mpupojae. Baxknelimme pyasl skeneza. Oxcuasl U ruapokcunnl xeneza(ll) u xeneza(lll). Comun
xenesa(ll) n xenesa(lll). ObHapykeHHE NTOHOB KAaTHOHOB JKE€JIe€3a B pacTBOPE. 3HAUCHUE COCTMHCHH JKeTe3a.
Kopposus xumuueckas 1 2JIeKTPOXUMUYECKasi. 3alIiuTa METAJIJIOB OT KOPPO3uH. MeTallibl B IPUPO/ie: B CBOOOTHOM BUJE U B BUJIE COCTUHEHHIA.
[Tonsitue o metammypruu. YépHas u 1BeTHas Metayutyprus. [lupomeraniayprus, TuIpoMeTaITyprus, 3JIeKTpoMeTautyprusi. JJloMmeHHbIi nporecc.
[lepepaboTka dyryHa B cTaslb. DJIEKTPOJINU3 PACIIIIABOB.
JdemoHcTpauuu

* BsaumonelcTBUE HaTPUsL, IUTUS U KAJIBLHS C BOJIOM.

* ['opeHue HaTpuUs, MarHus U ’keje3a B KUCIOPO/IE.

* Bcnblka TEPMUTHOM CMECH.

* BzaumoaeiicTBHE CMECU TOPOIIKOB CEPBI U Kelie3a, [IMHKA U CEPBHI.

* BzaumojeiicTBrE aJIOMUHHSA C KUCJIOTaMU, IISJI0YaMU 1 BOJIOMN.

* BsanmoneicTBue xkele3a U MEIH C XJIIOPOM.

* BsaumopneiicTBHE MeM C KOHIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLIIEHTPUPOBAHHOM).

* Okpacka MIaMeHH COSAMHEHUSIMH MIETOUYHBIX METAIIJIOB.

® OKpaCKa IJIaMeHU COeOUHECHUSIMU MIEIOYHO3eMEIbHBIX METAJLIIOB .



* Tamenue u3BecTH BOJOM.
e Ilomy4enue xE€CTKOM BOJBI B3aUMOJICHCTBUEM YIVIEKHUCIIOTO ra3a € U3BECTKOBOW BOJOM.
* VYcTpaHeHHe BPEMEHHOM KECTKOCTH KUIISTYCHUEM U JOOABKOU COJIBI.
* VYcTpaHEeHHE MOCTOSHHOM KECTKOCTH TI00aBKOW COJIBI.
* VOHUTHI ¥ IPUHIUT UX ACUCTBUS (BUICOPpPArMEHT).
*  Kosekuus npupogHbIX COCIUHEHUN aTFOMUHUSL.
* Bupneodparments! u cnaiiabl «OKCHI IIOMUHUS U €r0 MOAU(DUKALIUN.
* Tlonmyyenue ampOTEepHOTO THIPOKCHUIA ATTFOMUHUS U UCCIICTOBAaHUE €T0 CBOMCTB.
*  Komnekus « XUMUYECKHE UCTOYHUKH TOKaY.
* PesynbTaThl JUIMTEIBHOIO SKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UU CTAIbHBIX U3/IE€JIUN B 3aBUCUMOCTH OT YCJIIOBHM IIPOLECCOB.
* Boccranosnenue menu u3 okcuaa meau(ll) Bomopomom.
*  BuneodparmenTs! u cnaiipl «II[por3BoACTBO UyTryHa U CTAIH.
*  BuneodparmenTs u cnaiiapl «3aenus U3 4yryHa u cTaimy.
*  BuneodparmenTs u cnaiiapl «IIpor3BoACTBO aIFOMUHUSY.
JlaGopaTopHble ONBITHI
39.BzaumoseiicTaue xenesa ¢ pactBopoM cyibdata meau(ll).
40.TIonyyenne U3BECTKOBOM BOIBI M OMBITHI C HEMA.
41.Tlonyuenue ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHbIE pEaKIMU Ha KATHOHBI JKeJe3a
IIpakTHyeckune padboThI
7. Tlony4eHue KeCTKOU BOJIbI M CIIOCOOBI €€ YCTPaHEHHU.

8. Pelenue 9KCIIEPUMEHTAIBHBIX 337124 110 TeMe «MeTauibi».
XuMHusA M OKpY/KaOLWas cpeaa

Crpoenue 3emMid: siIpo, MaHTHsI, 3€MHasl KOpa, MX XUMUYECKHI cocTaB. JIuTtocdepa u e€ xumudeckuii coctaB. Munepansl. Pyapl. Ocagounbie
niopoiel. [Tone3Hnpie uckonaeMpie. XUMHUYECKHA COCTaB THAPOChHEpbl. XUMHUYECKHUN COCTaB aTMOCHEPHI.
HcTouHnkH XMMHUECKOTO 3arps3HeHHs OKpYsKarolel cpefibl. [ mo6anbHbIe 3KOI0THYeCcKHe MPo0IeMbl YeTOBEUECTBA: TAPHUKOBBIHN 3 QeKT,
KHCIIOTHBIE JT0KIH, O30HOBBIE ABIPBI. MEXIyHApOIHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HEHUS.
«3enénas Xumus».



JleMoHCTpaLuu
*  Buneodparmentsl u ciaiinbl «CTpoeHne 3eMiIu B €€ XUMUYECKHI COCTaBy.
* Koekuys MUHEPAJIOB U TOPHBIX MTOPOJ.
*  Komnekuus «Pynapl meTamiosy.
* Buneodparmentsl u cnaiiabl «I'1006anpHble SKOIOrHUECKUE TPOOJIEMBI UETI0BEUECTBAY.
JlabopaTopHBbIe ONBITHI
43. U3yuenue rpanura.

O0001eHNe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyIapCTBEHHOMY 3K3aMeHYy
CrpoeHue aToMa B COOTBETCTBHUHM C MTOJIOXKEHUEM XMMHUECKOT0 351eMeHTa B [lepuonnyeckoii cucteme. CTpoeHHE BELIECTBA: XUMUYECKAs CBA3b U

KPUCTAJUTUYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX JIEMEHTAMU MPOCTHIX BEIIECTB (METAUIOB, HEMETAJUIOB, OJIATOPOIHBIX Ta30B) OT
ITIOJIOKEHUS DJIEMEHTOB B HepHO)IquCKOﬁ cucrteme. Tumosorus HCOPTraHNYCCKUX BCIICCTB, ACJICHUC X HA KJIACCHI U T'PYIIIIBI. Hpe)ICTaBI/ITeJ'H/I.
[Tpu3Haky U ycia0BUS MPOTEKAHNUS XMMHUUECKHUX peakuid. TUMOIOrus XUMUYECKUX peakuil o pa3InyHbIM OCHOBAaHUSAM. Peakiiny HOHHOTO oOMeHa.
OKHUCIINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.
XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB. XapaKTepPHbIE XUMHUECKUE CBOICTBA COIE00pa3yOIUX OKCHJIOB, THIPOKCHI0B (OCHOBAHHM, KUCIIOT U

aM(OTEPHBIX TUAPOKCUIIOB), COJIEH.



Y4yeOHo-TeMaTHYECKHII IIJIaH

Ne HaumenoBanue pa3zenos (Tem) KonngecTBo yacoB B ToM uncie Ha npoBeaeHue
0 MPOTpaMme [TpakTudeckux padot KoHTponpHBIX
pabor
8 knacc
1 HavayipHbIe TTOHATHSA M 3aKOHBI XMMHH 21 2 2
2 Bakneiiimme npeacTaBuTeIn HEOPraHUISCKUX BEIIECTB. 18 3 1
KonnuecTBeHHBIE OTHOIICHUS B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTMHEHUN 10 1 1
4 [lepuonnueckuit 3axkon u llepuoguyeckas cucrema 8 1
xuMHuueckux 3yeMeHToB JI. Y. MenzeneeBa u ctpoeHue
aToma
5 XuMuyeckas CBSI3b. OKHUCIIUTEIBLHO - 11 0 2
BOCCTAHOBUTEIIHHBIC PEAKITHH
Peseps 2
Hroro 70 6 7
9 knacc
1 [ToBTOpenue u 00o0IIEHNE CBEICHUI TI0 KypCy 8 12 1
KJ1acca. XMMHUYECKHUE pPeaKIuu
2 | X¥UMHYECKHEe PEeaKlUu B pacTBOPax 15 2 1
3 Hemeraiuiel 1 X cOeIUHEHUSA 33 7 1
4 MeTamisl 1 BX COSTMHEHUS 23 3 1
5 | XuMus u oKpy’Kamlas cpena 4
6 | O0oOmeHre 3HaHUI IO XUMUH 32 KypC OCHOBHOM 12 1
mikonbl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'9)
Peseps 3
Hroro 102 12 5




YYEBHO-METOJUYECKOE OBECIIEHEHHE

YMK «Xumusa. 8 knacc»
1. Tao6puensn O. C. Xumus. 8 kiacc: yueOHUK ajis1 oOnieoOpaszoBarenbubix opranusanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos.
— M.: Ilpocsemienue, 2019
2. Tabpuensn O. C. Xumua. Meronuueckoe mnocobue ans § kiacca yuyebHoe mocobue s obuieoOpaszoBarenbHbIX opranuzanuii / O. C.
I'abpuensn, 1. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpocsemmenue, 2019
3. Tabpuensa O. C. Xumusa. COopHUK 3a1ad U ynpakHEHHH. § Kiacc: yueOHoe mocobue [uist obmeoOpazoBaTenbHblx opranuzammii/ O. C.
I'a6puensn, Y. B. Tpurybuak M.: IIpocsemenue, 2019
4. Taopuensu O. C. Xumus. Pabodas Tetpans. 8§ kiacc: yueOHoe nocodue s oOmieoopasoBarenbHbix opranusanuii / O. C. 'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019
YMK «Xumusa. 9 knacc»
1. Taopuensn O. C. Xumus. 9 kinacc : yaeOHHK 11 001eo0pa3oBaTenbHbix opranm3amnuii / O.  C. Tabpuensn, . I'. Octpoymon, C. A.
CnankoB. — M.: [Ipocsenienue, 2019
2. Tabpuensa O. C. Xumus. Meroanueckoe nocobue g 9 knacca: yued. mocobue ans obmieoopazoBarenbHbix opranusanmii / O. C. 'abpuensH,
N. B. Akcénona, 1. I'. OctpoymoB. — M.: [Ipocsemenue, 2019
3. Tabpuensa O. C. Xumus. COOpHHK 3a1a4 U ympaXHeHHH. 9 kimacc : yueOHOoe mocobue st obmeoOpasoBaTenbHbix opranmzanuit/ O. C.
["abpuensu, 1. B. Tpury6uak. M.: [Ipocsemnienue, 2019
4. Taopuensu O. C. Xumus. PaGouas Terpaap. 9 kitace : yueOHOe mocodue a1 odmieoopa3oBarensHbix opranusanuii / O. C. 'abpuernsH,
C. A. Cnagkos, 1. I'. OctpoymoB. — M.: [Ipocsemenue, 2019
Hugpopmayuonnvie cpeocmea
HuTepHeT-pecypcsl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuKku: COBETH aOUTYPHEHTY, YUUTEIIO XUMHH, CIIPAaBOYHHK (04eHb O0JbIIas moaoopka Tabaull u
CTIPAaBOYHBIX MAaTEPUAJIOB), BECEIIasi XUMHUsI, HOBOCTH, OJTMMITHAIbI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEICHHN).
2. http://www.hij.ru Xypaan «Xumus 1 )KH3Hb» MOHATHO U 3aHUMATEIHHO PAacCKa3bIBaeT 000 BCEM MHTEPECHOM, UYTO MPOUCXOIUT B HAYKE U B MHpPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBII )XypHaT « XMMUKA U XUMHSD», B KOTOPOM IIPEJICTABICHO MHOXXECTBO
OTIBITOB 110 XUMHH, 3aHUMATEIbHOIN HH(OPMAIMH, TIO3BOJISIONIEH YBICYh YICHUKOB SKCIIEPUMEHTAIBLHON YaCThIO IPeIMETa.
4. http://c-books.narod.ru BceBo3amoskHast TuTepaTypa 1o XMMHUH.
6. http://1september.ru XypHaun as yunuteneit u He TOJIbKO. bosbiioe kKoim4ecTBo paboT yUEHUKOB, B TOM YHUCIIC M UCCIIE0BATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN MOPTaJ CO CCHUIKAMH Ha 00pa30BaTeIbHBIC CAUTHI 10 XUMHUH.
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