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1.1. HopMaTHBHBIE JOKYMEHTBI

I[aHHaH pa6oqaﬂ nporpamMma 1o XuMuu Ijisd 9 kJ1acca cocTaBlIcHa Ha OCHOBE:



-®enepanproro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit @eneparum»
(C UIBMEHEHUSIMNU );

- DenepabHOT0 roCy/1apCTBEHHOr0 00Pa30BaTEILHOI0 CTAHIAPTA OCHOBHOTO 0011er0
00pa3oBaHusl, YTBEPKIEHHOT0 MPUKa30M MUHHCTEPCTBA 00Pa30BaAHUS M HAYKH
Poccuiickoii @enepaunu ot 17.12.2010 Ne 1897 (c uzmenenusimn) (najee — ®IroC 000);

-Cannrapabivu nipasmiiamu CIT 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTHYECKHE TPeOOBaHUS K
OpraHM3alMy BOCIUTAaHUS W OOy4YEHHUs, OTAbIXa U O3JOpPOBJICHUS JETEH U MOJIOJSKU»,
YTBEP)KJICHHBIMU ~ [IOCTAHOBJIEHUEM [J1TaBHOTO TOCYJapCTBEHHOIO CAHUTApHOIO  Bpada
Poccuiickoit ®eneparuu ot 28.09.2020 Ne28;

‘Tlopsinka opraHuM3aliul W OCYIIECTBJICHUS 00pa30BaTENbHON AEATENBHOCTH 10 OCHOBHBIM
00111€00pa3oBaTebHBIM TIPOrpaMMaM - 00pa30BaTeIbHBIM IMPOrpaMMaM HavYaJbHOTO OOIIETO,
OCHOBHOTO 00mero u cpeaHero oOmiero o0Opa3oBaHUs, YTBEPXKJIEHHOTO IPUKA30M
MunuctepctBa npocsenienus Poccuiickoit ®enepanun ot 28.08.2020 Ne 442 (¢ uzmMeHeHUsIMU U
nononHeHusiMu ot 20.11.2020);

-(De)]epaﬂLHoro NepCUHA y'-IC6HI/IKOB, JOMYIICHHBIX K HWCIIOJB30BAHUIO IIpU pCaln3alun
MMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTAINIO 00Pa30BaTeIbHBIX POrpaMM HadaIbHOTO OOIIETo,
OCHOBHOTO OOIIEro, cpeaHero oOmero o0pa30BaHHS OPraHU3ANUSIMH, OCYIIECTBISIOMMUMHI
00pa30BaTeIILHYIO JICATCIIBHOCTh, YTBEPKICHHOTO IPHKAa30M MMUHHCTEPCTBA TPOCBEIICHUS
Poccumiickoit ®Pepepaniun ot 20.05.2020 Ne 254 (¢ W3MEHEHWSIMH W JIOMOJHEHHSIMH OT
23.12.2020);

-Tlepednst opraHu3aIuii, OCYIECTBIISIFONIUX BBITYCK YU€OHBIX MOCOOMA, KOTOPBIE JOMYCKAIOTCS
K HWCIOJB30BAHUIO TPH  pEaTH3alldd  HUMEIOIMUX  TOCYJAapCTBEHHYIO  aKKPEIUTAIIHIO
00pa3zoBaTeNbHBIX TMPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
00pa3zoBaHusl, YTBEPKAEHHOTO MpUKa3oM MHHHCTEpCcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanuu ot 09.06.2016 Ne 699.;

- MHCcTpyKTHBHO-MeTOAMUYecKoro nmuchMa Komurera mo obpaszoBanuio Cankt-IlerepOypra «O
peaiv3allMid ~ OpPraHM3alMsIMH,  OCYILECTBISIOIIMMU  00pa3oBaTeNbHYI0  JESTEIbHOCTD,
00pa3oBaTeNIbHBIX MPOTPaMM C TMPUMEHEHHEM JJIEKTPOHHOTO OOYy4YeHHS, IUCTAHIIMOHHBIX
o0pasoBaTenbHbIX TexHomorui» ot 16.03.2020 r. Ne03-28-2516/20-0-0;

- MHcTpykTuBHO-MeToan4yeckoro nucbMa Komutera mo oOpazosanuto Cankr-IlerepOypra «O
dbopMupoBaHuHM y4yeOHBIX IUIAHOB 0OpaszoBaTenbHbIX opranm3amuii  Cankt-IletepOypra,
pealn3yoNIuX OCHOBHbBIE 00111€00pazoBaTenbHble mporpammbl, Ha 2022/2023 y4eOHblii ro;

- OcHOBHOI 00pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOTO obmiero obpazoBanuss ®I'OC I'bOY
COMLI Ne 412, yue6noro minana I'bOY COLL Ne 412 na 2021-2022 yyeOHbIi roa npuka3 Ne283
oT 22 utons 2022r.

ABTOpCKOM  mporpamMMbl Kypca xuMHH 8§-9 KiaccoB 00I1e00pa30BaTEIbHBIX YUPEKICHUN
(6a3oBerit ypoBenb) O.C.I'abpuensna (2018 r.)

1.2.Pabouas nporpamma paccuuTaHa Ha 2 yaca B HEJEJII0 U COOTBETCTBYET 68-4acoBOii ro1oBoi
IIpOrpaMMe.

1.3.Y4eOHO-MeTOANYeCKNH KOMILJIEKT




Yuurearo:

1. I'a6puensu  O.C. Ilporpamma kypca xumuu gias 8-11  kimaccoB
o0mieo0pazoBarenbHbIX yupexaeHuid. — M.: Jlpoda, 2018.

2. I'abpuensn O.C. HactonpHas kHura y4yutens xumun. 9 ximacc. — M.:
biuk mutroc, nepensnanue, 2018

3. Kontponsnsie u nposepounsie padoTsl. O. C. I'abpuensn— M.: [lpoda,
2018 1.

4. XuMmus B TecTax, 3ajadax, yrnpaxHenusx. 8-9 kuacc. O.C. 'abpuensH. —
M.: JIpoda, 2018 1.

5. Iabpuensu, O.C. Xumus. 8-9 kimaccel: merog.mocodue/ . 'abpuensa, O.C.,

A.A SmykoBa,--M.: Ipocda, 2018.

Y4eHnuky:
1. la6puensu O.C. Xumus 9 knacc. YueOHuk st 001eo0pa3zoBaTeIbHbIX
yupexeHuii. — M.: [Ipocda, 2018 r.

JJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypcChl:

1. «Emunas xomneknus [{udposeix OOpaszoBatenpHbix PecypcoB» (HabOp
dpoBbIX pecypcoB k yueonukam O.C. 'adpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — sxypuan «Xumus.

3. http://him.1september.ru/urok/- Marepuansl k ypoky. Bce pabotsl, Ha
OCHOBE KOTOPBIX CO3JaH CallT, ObLIM OMYOJMKOBAaHbI B XypHalle «XUMUS». ABTOpPaMH
caifta mpozenana OoJpliasi paboTa MO CUCTEMaTU3UPOBAHUIO Ta3€THBIX CTaTel ¢ y4ETOM
IIKOJILHOM y4eOHOH MpoTrpaMMBbl o npeameTy " Xumus'".

4, www.edios.ru — D#1oc — HEHTp AMCTAHIIMOHHOTO 00pa30BaHUN

5. www.km.ru/education - ydeOHBIC MaTepHaabl W CJIOBapH Ha caiite
«Kupwn u Medoamii»

6. http://djvu-inf.narod.ru/ - snekrponnas oubIuoTEKA

7. ABTOpcKuit mpoaykT npe3entanuun Microsoft Pover Point

Kabuner ob6opynoBaH MapKepHOW JOCKOHM, MPOEKTOPOM, HOYTOYKOM C BBIXOJOM B MHTepHeT,
JOKyMEHT-KaMepoi, HabopoM XHUMHUYECKOro OOOpYAOBAaHMS, XHMHUYECKON MOCYIOW U
XUMHYECKUMHU PEaKTUBAMHU.

Peasm3anus nporpaMMsel B yCJI0BHAX 00y4eHus1 ¢ ucnoab3opanuem 10T

Pecypcel, obyuatomue mwiatpopmsl | 1. DiieKTpOHHBIE 06pa3oBaTeIbHbIE PeCypChl

(mepeunciusere CBOM)
POIII, nopTan moAroTOBKM 00y4YarOLIMXCS K

BCEPOCCUICKOI TpoBepouHoil padote “BIIP”, mopran
OUIIHN, noprai IUCTaHIIUMOHHOTO

obyuenuss PHOKOuUT

2. ZOOM, WhatsApp, BK.

(DOpMLI O6y‘ICHI/Iﬂ ACI/IHXpOHHaSI, CHUHXPOHHAasdA, CMCIIaHHAA



http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
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MeTo1bl ¥ TpreMbl 00y4EHHUSI

- JlucTaHIMOHHAS JICKIUS;
- BUJIEO-YPOKH;
- caMoCTosTeIbHAs paboTa Ha MmIaTgopme;

-CaMOCTOSITEIIbHOE U3y4eHue Marepuaina c
WCIIOJIb30BAHUEM  DJIEKTPOHHBIX  00pa3oBaTEIbHBIX
PECYpCOB 10 IUIaHy, [IpeAIaraéMoMy yUuTeleM;

- CaMOCTOSITEJIbHOE M3ydyeHUEe Marepuajia yueOHUKa IO
IUTaHY, IPEAJIaraeMoOMY YUUTENIEM;

- y‘~I€6HO'I/ICCH€)IOBaTCHI>CKa${ JACATCIBHOCTD.

CriocoObl KOHTPOJIS

- [IpoBepka u olleHMBaHHE CaMOCTOSTEIBHON pabOTHI
y4aIerocs;

- TECTUPOBAHHUE YYAIIUXCSI HA MIaTPOpME;
- TECTUPOBAHUE yJaluxcs B popMmaTe ryri-Tecra;

-TIpOBEPKa U OIIEHUBAHWE WHIMBUIYAJIbHBIX 3aaHUN
yYaIuxcsl.

NHauBUyaIbHBIN TTPOEKT.

B3aumopelictBue ¢ yueHUKaMHu

1) off-line KoHCYIBTALIMK IO BIIEKTPOHHOM MOYTE, B
WhatsApp, B BK;

2) on-line koHcyabTaimu B WhatsApp, 8 ZOOM, B BK;

3) undopMUpoBaHHE yYalIUXCS U POAUTEICH uepes
0o(UIIMATILHBIN CANT;

4) HCIIOJIb30BAHUEC DJICKTPOHHOIO KYPHAJIA,

4) xoHcynpTanuu no tenedony u no CMC.

1.4.111anupyemMbie pe3vabTATHI H3VUYECHHUS YYEOHOI0 MpeaMeTa, Kypca XMMUM

Y4eHHK HAY4YUTCH:




b

® JCIOJb30BaTh MPHU XaPAKTEPUCTHKE MPEBPAIICHUN BEIIECTB MOHATUSA ~ XHUMHYECKas
peakuus‘, ’peaKuu: COCIMHEHUS, PA3NI0KEHHUs,00MeHa, 3aMeICHUS, HeUTpaTu3aiuu,”’
“3K30TEPMHUYECKHE W JIOTEPMHUYECKHE peakUuuu,’o0patuMble ¥ HEOOpaTHUMBIC pEaKIHu,
“OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN " ;

® XapaKTepu3oBaTh OOIIME XUMHYECKHE CBOWCTBA aMQPOTEPHBIX OKCHUIOB U
TUIPOKCHUJIOB ;

® J1aBaTh XapaKTCPUCTHKY XHUMHYCCKHUX 3JICMCHTOB-META/UIOB,HEMETAIUIOB IO HX
nojioxenuto B [lepuonuueckoit cucreme;

e Ha3pBaTh  COCIWHEHUS METAUIOB M HEMETAIUIOB ,COCTABJIATH HX (DOPMYIBI IO
Ha3BaHUIO;

® XapaKTepU30BaTh CTPOCHHE,00MIHe (HU3HUSCKHEe W XUMHUYECKHE CBOMCTBA TMPOCTBIX
BEIIIECTB;

e OOBSCHATH 3aBUCHUMOCTh CBOMCTB(IPEICKA3bIBAaTh) JEMEHTOB M UX COECIUHEHUI OT
noJiocxxeHusd B [lepuoaunueckon cucreme;

®  COCTaBIIATH MOJICKYJISIPHBIC,TIOJTHBIC H COKPAIICHHBIC HOHHBIC YPABHCHHSI PEAKIIHH C
Y4aCTHEM JJIEKTPOJIUTOB;

®  paccTaBiATh KOYPPUIMEHTH B MPOIECCAX OKHUCICHUS-BOCCTAHOBIICHUS METOIOM
ANIEKTPOHHOTO OanaHca;

®  YCTaHaBIIMBATh MPUYUHHO-CJICICTBEHHBIC  CBSI3M  MEXKIYy  CTPOCHUEM
aTOMa, XUMHUYCCKOUCBS3BIO, THIIOM KPUCTAJUTMUSCKON PENIeTKH ¥ MX OOMMMH (DU3WUSCKUMHU U
XHUMHYECKAUMH CBOHCTBAMU;

® OIKCHIBATH CBO¥CTBa IIEJIOYHBIX " IEJIOYHO3EMETbHBIX
METaJJIOB,AJTFOMUHUSA, K EJ1e3a,B0J0P0/1a,TaJIOr€HOB,KHCIIOPOAa, Cepbl,a30Ta, pocdopa,
rpadura,anmasza,KpeMHUS U UX COETMHEHUI C MOMOIIBIO0 PYCCKOTO S3bIKA U SI3bIKA XUMUU;

® BBISABJIATH MPU3HAKU, CBUJCTEIHCTBYIOIIME O MPOTEKAaHUM XUMUYECKON peakuuu MpH
BBITIOJIHEHUH XUMUYECKOTO OIBITA;

e CcoOOIaTh MpaBmiia 0€30MacHOM pabOTHI IPH MPOBEJACHUH OTIBITOB;

® T10JIH30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOH;

® BBINOJHATH ,HAOIIOAATH U OMKCHIBATh XUMUYECKUI SKCIEPUMEHT 110 PACIIO3HABAHUIO
KaTHOHOB METAJIJIOB,TUAPOKCU MOHOB ,a TAKKE€ HOHOB BOJOPO/1a,aMMOHHUSL, CyIb(aT-,KapOoHaT-
,CHUIHKAT-,ocdaT-, XJI0puI-,0pOMUI- HOIUA-UOHOB;

® OSKCIIEPUMEHTAIBHO HCCIE0BATh CBOICTBA METAUIOB,HEMETAIIIIOB U UX COCIMHEHMUIA;

® T[POBOJUTH pAacyeTbl MO XUMHUYECKUM (opMylaM U YpaBHEHMSIM peakiui,
MPOTEKAIOIIUX C YYACTHEM METAJIOB, HEMETAIJIOB U UX COCIMHEHUN;

® pa3InYaTh BEIIECTBA HEOPraHUYECKON U OPraHUYeCKOW XHUMUM;

® OIICHMBAaTh XMMHUYECKOE 3arpsi3HEHUE OKpYyKarolled cpenbl (MpUpOIHBINA ra3,He(Th,
yroJib) U €ro MOCIeICTBUA.

Y4YeHHK MOJYYHUT BO3MOKHOCTh HAYYUTHCH:

® 6bl0BUCAMDb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX CBOUCMBAX
gewecme Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNaAmv 6 XUMUdecKue
peaxyuu, o xapakmepe u npoOYKMax pasiuyHblX XUMUYECKUX PeaKyull;

® XapaKkmepuszo8amv 8eujeCmea no cocmagy, CMmpOoeHuIo U C80UCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIeOCBEHHbLE C8A3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU 8eUeCmad,

® npedcmasnams uHpopmayuio 8 gude cxem , maoauy , ONOPHO2O KOHCNEKmMAa , 8 Mmom
uucne ¢ npumenenuem UKT;

® /POCHO3UPOBAMb  CNOCOOHOCMbL — Gewjecmea  NposAGIAmb  OKUCIUMENbHblEe Ul
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeNneHel OKUCIeHUs JIeMEeHMO8, 6X005uux 8 e2o
cocmas;

® CoCmagnAmv  YPAGHeHUs  peakyuti, COOMEEeMCmEYIOWUX  NOCIe008aAMeNbHOCU
npespaujenuil HeOpeaHUYecKux ewecms PasiuyHblX Kidccos;



® gulIOBUCAMb U NPOGEPAMb  IKCHEPUMEHMANIbHO — 2UNOme3bl O pe3Vibmamax
8030elCm8Us pa3IUYHbIX (PaKmopos Ha usMeHeHue CKOPOCMU XUMULECKOU peaKyuu,

® UCNONBL306aAMb NPUOOPEMEHHbLE 3HAHUA O IKOIOSUHECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpYyrcailowell cpeoe;

® UCNONBL3068aAMb NPUOOPEmeHHble Klouesble KOMNEMeHYuy npu 8bINOJIHEHUU NPOEKmMOo8
U  YyueOHO-UCCIe008aMeNbCKUX 3a0a4y N0  U3VYEHUIO CBOUCMS, CNOCOO08 NONVHeHUs U
PACNO3HABAHUSL BEUECTE;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O eUeCMBAX U XUMUYECKUX NPOYeccax,

® Kpumuyecku OMHOCUMbCA K HCEBOOHAVUHOU UHGopMayuu, HedoOpocosecmHuol
pexname 6 cpeocmeax Macco8ou uHgopmayuu;

® 0CO3HA6AMb 3HAYEHUEe MeoPeMUYecKUx 3HAHUU No XUMuu Ol NPAKMUYecKoll
0essmenbHOCMU YeNl08eKd,

® co30asamov MoOenu U cucmemvl Ols peuleHus YYyeOHbIX U NO3HABAMENbHbIX 3A0ay;
NOHUMAMb HE0OX00UMOCMb COONO0eHUs. NPeONnUCAHUUl, NpedazaemvlX 8 UHCMPYKYUIX NO
UCNONb308AHUIO IEKAPCE, CPEOCME ObIMOBOL XUMUU U OP.

o 2.TpeGoBaHus K VPOBHIO NNOATOTOBKH BBINNYCKHUKOB.

JIn4HOCTHBIE Pe3yJIbTATHI:
e (opmupoBaHUE UyBCTBA FOPJOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKY;

® BOCIUTaHUE OTBETCTBEHHOT'O OTHOIIEHUS K MPUPOJIE, OCO3HAHUS HEOOXOIUMOCTH
3alUThl OKPYKAIOIIEN CPeJbl, CTPEMIIEHHUS K 3I0pOBOMY 00pa3y *KHU3HU;

e [IOHUMaHUE OCOOCHHOCTH JKM3HM H Tpylda B YCIOBHUAX HH(POpPMATH3AIUH
o0111ecTBa;

e (GopMHUPOBaHHE TBOPUYESCKOTO OTHOIIECHHUS K MpoOIeMaM;
® yMEHHE YNPaBJIATH CBOCH MMO3HABATEIIBHON JESITEIHHOCTHIO

e (opmupoBaHue NMO3HABATEIbHON U MHPOPMAIMOHHON KYJIbTYpPbHI, B TOM 4YHCIIE
Pa3BUTHE HABBIKOB CAMOCTOSITENILHOM paboThl ¢ y4eOHBIMU MOCOOUSAMHU, KHUTAMH,
JOCTYITHBIMU COBPEMEHHBIMU HH()OPMALMOHHBIMU TEXHOJIOTUSIMU

¢ (opmupoBaHHE XHUMHKO-3KOJOTHYECKOW KYJIBTYpHI, SBISIOMICHCS COCTaBHOM
Y4acThIO 3KOJIOTUYECKOU U O0IIeH KyIbTYpbl, 1 HAyYHOTO MHUPOBO33PEHUSI.

MeTtanpeamMeTHbIe pe3yJbTaThI:

® HaBBbIK CAMOCTOATCIBHOI'O HpI/I06peTeHI/I$I HOBBIX 3HaHI/II71, OpraHu3anusa y‘Ie6H0ﬁ
ACATCIIbHOCTH, IIOUCK CPCACTB €€ OCYIICCTBIICHU,

® J[UUIAHUPOBAHHC, KOHTPOJIMPOBAHUEC U OLICHUBAHUC y‘{e6HbIX HCﬁCTBHﬁ

e [IOHMMaHHUe NpoOJIEeMbl, yMEHUE CTaBUTh BOIIPOCHI, BHIABUIaTh TMIIOTE3Y; 1aBaTh
ONpeNieNIeHUs] TOHATUAM, KIacCU(PHUIMUPOBATh, CTPYKTYpUPOBaTh Marepual,
apryMeHTHPOBaTh, POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHMS;

¢ YMCHHC U3BJICKATH I/IH(I)OpMaLII/II-O H3 pas3JIMYHbIX HCTOYHUKOB

® yMeHHE BOCIPHUHMMATh, CHUCTEMATHU3HPOBATh U NPEABSIBIATH HHPOPMAIUIO B
CIIOBECHOH,  0Opa3HOii, CcHMBOJWYECKOW  ¢opMax, aHAIU3HPOBATH U
nepepabaTbIBaTh MOJYYEHHYIO HH(OpPMAIMIO B COOTBETCTBUHM C IMOCTABICHHOM
3aJla4ei;

¢ YMCHHC IICPCBOAUTH I/IH(I)OpMaI_II/IIO W3 OJIHOI 3HAKOBOM CHCTEMBI B APYT'YIO;

¢ YMCHHC B3aHMOJICHCTBOBAaTh C JJIOAbMU, pa60TaTB B KOJUICKTHBAaxX C
BBIIIOJIHCHHUEM PA3JIMYHBIX COIMUAJIBHBIX poneﬁ.



IIpeaMeTHBIE PE3YIbTATHI: VUCHHUK JOKCH 3HATh / IOHUMATD.

® XUMUUECKYIO CUMBONUKY: 3HAKH XUMUYECKHX IEMEHTOB, (POPMYIIBI XUMHIECKHX
BCIUICCTB U YPABHCHUA XUMHUYCCKUX peaKHI/Iﬁ;

® gajcHenwue XumuiecKkue NOHAMUA. XUMUYECKAN 3JEMEHT, aTOM, MOJIeKyIa,
OTHOCHUTCIILHBIC aTOMHAasi M MOJICKYJSIPHAS MacChl, HOH, XHMHYECKasi CBS3b, BEIIECTBO,
KJIacCHU(UKAIUsl BEIIECTB, MOJIb, MOJISIPHAs Macca, MOJIIPHBIM OO0BEM, XUMUYCCKas
peakiusi, KIacCU(UKANUS PEAKIUN, IJICKTPOJIUT U HEIICKTPOJIHT, IICKTPOJIATHUCCKAS
JMCCOLIMAITNS, OKHCIUTENb U BOCCTAHOBUTEIIb, OKHCIICHUE M BOCCTAaHOBIICHUE;

® OCHOGHblE 3AKOHbl XUMUU: COXPAHEHMS MACCHI BEILIECTB, ITIOCTOSIHCTBA COCTAaBa,
MEPUOINYECKUI 3aKOH,;

yMeTb!
® Ha3bléamb: XMMUYECKHUE DIIEMEHTHI, COCJUHEHUS U3YUEHHBIX KJIACCOB;

® o0vacHame: GU3NUECKUN CMBICI aTOMHOTO (OPSAAKOBOTO) HOMEPAa XMMUYECKOTO
JJIEMEHTa, HOMEpPOB TPYNNBI H TIEpHOJa, K KOTOPBHIM DJIIEMEHT NPUHAIICKUT B
nepuoanueckon cucreme M. MenneneeBa; 3aKOHOMEPHOCTM W3MEHEHHUS CBOMCTB
AIIEMEHTOB B TIpeZesiaXx MalbIX IMEPHOJOB M TJIABHBIX IMOATPYII; CYIIHOCTh DPEaKIUi
HOHHOTO 0OMEHa;

® Xapakmepu3oeamp: XUMHYECKHE DJJIEMEHTHI (OT BOJOpOJa 10 KaJbIMsI) Ha
OCHOBE HWX MOJIOKEHHsI B miepuoanueckor cucreme J[.M.MenneneeBa m ocoOeHHOCTEH
CTpOGHI/IH X aToMOB, CBi3b Me>1<)1y COCTaBOM, CTpOGHI/IeM 158 CBOﬁCTBaMH BCIIIECCTB,
XUMHUYCCKHEC CBOﬁCTBa OCHOBHBIX KJIACCOB HeopFaHquCKI/IX BCUICCTB,

® onpedenams: COCTaB BEUIECTB MO UX (GopMyiaM, MPUHAIIIEKHOCTh BELIECTB K
OTIPEJIeIECHHOMY KJIACCy COEAMHEHHMM, THUIbl XUMHYECKUX pEaKIHi, BaJIEHTHOCTb H
CTENeHb OKUCJICHHS JJIEMEHTa B COCAMHEHMSIX, TUIl XUMUYECKON CBSI3H B COETUHEHMUSIX,
BO3MOXHOCTh MPOTEKaHUS peaKlnii HOHHOTO 0OMeHa;

e cocmagnams. GHOPMyIbl HEOPraHMYECKUX COEIUHEHUN HW3YyYEHHBIX KIIACCOB;
CXeMbl  CTpOE€HHsS aTOMOB TiepBbIX 20 53JIEMEHTOB  MEPUOJUYECKOM  CHUCTEMBbI
JA.N.MenneneeBa; ypaBHCHUSI XUMUUECKUX PEAKIIUI;

® oOpawamupca ¢ XMMUYECKOH MOCYI0N U 1a00paTOPHBIM 000PYI0BAHUEM;

® pacno3nasams ORBLIMHLIM HYmMeM: PACTBOPHI KHUCIOT W MIENOYEH, XIJIOpHI-,
cynbdar-, kapOOHAT-UOHBI;

® @bIUUCAMB: MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTA M0 (GOpMYJIe COCTUHCHUS;
MacCOBYIO JIOJIFO BEIISCTBA B PACTBOPE; KOJMYECTBO BEIECTBA, OOBEM WJIM Maccy IO
KOJIMYECTBY BELIECTBA, 00bEMY WJIM MACCE PEareHTOB HJIM MPOIYKTOB PEaKIIHHU;

HCI0JIL30BATH NMPHOOpPeTeHHbIe 3HAHUSI U YMEHHS B NPAKTUYECKOH eSTeJIbHOCTH U
MOBCEIHEBHOM *KM3HHU IS

e (0e30MIacHOro O6paH_ICHI/I${ C BCHICCTBAMU 1 MaTCpUalaMU;

¢ DSKOJIOTHYCCKU I'PaMOTHOTO IMMOBECACHUSA B OprmaquefI cpeace;

¢ OLCHKU BJIUAHUA XUMHUYCCKOTO 3arpsA3HCHUA Opr>KaIOHleﬁ CpC€Abl HA OPraHU3M
L4 KpHTquCKOﬁ OIICHKHU I/IHq)OpMaI_II/II/I 0 BCIICCTBAX, UCIIOJIb3YEMBIX B 6BITy;

® IIPUTOTOBJICHUSA PACTBOPOB 3aJaHHON KOHLIEHTPaLHH.
3. Buasl u ¢popmsl koHTpOJIs. [Ipeodanaromme popmMbl TeKyIero KOHTpPOJIs:

® MHUCHMEHHBIN OMPOC (Pa3HOYPOBHEBBIE CAMOCTOSATENBHBIE M KOHTPOJIBHBIE PAOOTHI,
tecThl B peskume OI'D , P/IP,BIIP)
® YCTHBIM ONPOC, TEMaTHYECKUH 3a4eT



® BBINIOJIHGHUE TBOPUYECKUX PabOT €  HCIOJB30BAaHHEM  HH(POPMAIIMOHHBIX
TEXHOJIOTHH
® 3al[UTa I'PYNIOBBIX IPOCKTOB U YYCOHBIX HCCIICTIOBAHUM.
Cucremy OIIEHKU JOCTHKECHUN 00YUJaIONUXCs CMOTPHU B TIPHIIOKEHUH.

4.0cHOBHOE CoJiep:KaHue Kypca

BBenenune. O0masi XapakTepuUCTHKA XHMHUYECKMX 3JJ€MEHTOB M XUMHYECKHX
peakuuii. Ilepuoanyecknii 3akon u Ilepuoanyeckas cucrema

xumunueckux 3jemenToB JI. U. Menaeneea (10 4)

XapakTepuCTHKA DIIEMEHTA 10 €ro MOJIOKEHMIO B lleproanyeckoil cucreMe XUMUYECKUX
anemenToB /. 1. MenneneeBa. CBOMCTBA OKCHUIOB, KHCIIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU
ANEKTPOJUTHYECKON JTUCCOLMAMU U OKHUCIICHUSI-BOCCTAaHOBJIECHUA. lIoHATHME O mepexoaHbIX
anemeHTax. AMdoTepHOCTh. ['eHeTHYECKUH psi IepeX0oAHOTO eMeHTa. [leproauiyeckuit 3aKkoH
n llepmommueckas cucrtemMa xumudeckux osieMeHToB J[. WM. MengeneeBa. Xumudeckas
OpraHu3aIys KUBOM M HEXKUBOU MPUPOIbl. XUMHUUYECKHM COCTaB SApa, MAHTUH U 36MHOU KODBIL.
XHWMHMYECKHE OJJIEMEHThl B KIETKAX JKUBBIX OpPraHU3MOB. Makpo- W MHUKPOIIIEMEHTHI.
O06o001eHre cBeIeHUH O XMMHMUYECKUX peakiusax. Kimaccudukanus XUMHUYECKHX peaklHid Mo
pPa3IMYHbIM TMPU3HAKAM: «UHUCIO W COCTaB pEarupyrolux M 0Opa3yIOIIMXCS BELIECTBY,
«TerioBo  >PQexT», «HaNpaBlIE€HUE», «U3MEHEHHE CTENEeHEeW OKHCIEHUS JJIEMEHTOB,
00pa3yoIlux pearupyroniue BeniecTBa», «paszay, «UCHoib30BaHue KataauzaTopay. [lonstue o
CKOPOCTH XUMHYECKOW peakuuu. PakToppl, BIHAIOIIME HA CKOPOCTh XUMHUYECKHUX PEaKIUH.
KaranuzaTtops! u katanu3. UHTHOUTOPEI. AHTHOKCHIAHTHI.

JdemoHcTpaumnu.

Paznuunbpie dopmbl Tabmuier . . MenneneeBa. Monaenu aToMoB 3JIeMEHTOB 1—3-T0
nepuoaoB. Mojienb CTpOSHHs 3eMHOro Imapa (MomepedHblil pas3pes). 3aBUCHMOCTh CKOPOCTH
XUMUYECKON pEeakuuu OT TMPUPOJLI PEarupyroluX BEIIECTB. 3aBHCHMOCTh CKOPOCTH
XUMUYECKON peaKkIMu OT KOHIIGHTPAllMd pPEarupyrollux BeIIeCTB. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PEaKIMK OT IUIOIIAd COTPUKOCHOBEHHS PEArupyOIUX BEHIECTB («KHUISAIUN
ClIOi»). 3aBUCHMOCTh CKOPOCTHM XHMHYECKOW peakluu OT TeMIepaTypbl pearupyroumx
BelIecTB. [ OMOreHHBIH W  TETEpOTCHHBIM  KaTanu3bl. DepMEHTATHBHBIA  KaTallu3.
HNurubuposanue.

JlaGopaTopHble ONBITHI.

1. IlonydyeHue ruApoKCHIAa LMHKA M HCCIEAOBAaHUE €ro CBOMCTB. 2.MoaennpoBaHue
noctpoenust llepuogumueckoit cuctembl xumuueckux isnemeHtoB JI. WM. MengeneeBa. 3.
3amenienue skeine3oM Meau B pactBope cynbdata Mmeau (II). 4. 3aBucumocTs ckopocTd
XUMHUUYECKOM pEeaKUuMU OT MPUPOJbI PEArMPYOIIMX BELIECTB HA NIPUMEPE B3aWMOJECUCTBHUS
KHUCJIOT C MeTaJIaMU.

5. 3aBHCUMOCTH CKOPOCTH XUMHYIECKOM pCakiuu OT KOHLCHTpalMK PCarupyrommnx
BCIICCTB HAa MPHUMEPEC B3aUMOJSUCTBHUS IIMHKA C COJISIHOM KHCIOTOM pa3J'IH‘iH0fI KOHLCHTpAaIuu.



6. 3aBHCHMOCTh CKOPOCTM XHMHYECKOM peakuuu OT IUIOMIATUd CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJaenupoBaHUE «KHUIISIIIETO Ccos». 8. 3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOM PEaKIUU OT TEMIIEPATyphl pearupyrolluX BEIIECTB HA IIPUMEPE B3aUMOJICHCTBUS
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI pa3iu4yHONW TemriiepaTypbl. 9. PasnoxeHue
MepoKCcUa BoJOpoJia ¢ momombio okcuaa mapranmna (IV) m xaramaser. 10. O6HapyxeHue
Karaja3bl B HEKOTOPBIX MUIIEBBIX Mpoaykrax. 11. MHrubupoanue B3auMOIEHCTBUS KHUCIOT C
MeTaJUIaMH yPOTPOITUHOM.

Tema 1. Metauibl (14 1)

[Tonoxenne meramwoB B llepuogudeckod cucreme xumudeckux dinemeHtos [ .
MenneneeBa. Metammndeckasi KpUCTAJUIMYECKAsl PEIIETKAa M METaNTNIeCKask XUMHUIECKasi CBS3b.
O6mume ¢uznyeckue cBoricTBa MeTauioB. CruiaBpl, UX CBOMCTBA W 3HAYCHHE. XHUMHUYECKUE
CBOWMCTBA METAJIOB KaK BOCCTAHOBUTENIEH, a TakkKe B CBeTe UX TIOJOXKEHUS B
ANEKTPOXUMUUYECKOM PsITy HampspKeHu meTauioB. Kopposusi MeTamioB U crmocoObl 0OpbObI ¢
Hel. Metasutel B ipupoe. Oo1me crnocoObl UX MOJTYICHHS.

OO0masi XapakTepHCTHKA IIEJOYHBIX MeTaioB. Mertamuiel B mpupone. OOmme
ciocoObl ux monyderus. Ctpoenme aromoB. lllenmodnple MeTalulbel — TPOCTHIE BEIIECTBA.
BaxHeiimme coeIWHEHHs IIETOYHBIX METAUIOB — OKCHIbBI, THIPOKCHIBI M CONH (XJIOPHUIBI,
KapOOHAaThl, Cynb(haThl, HHUTPATHI), WX CBOWCTBA WM TPUMEHCHHE B HAPOJHOM XO3SIHCTBE.
Kanuitasie ynoopenus.

O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl I rpynmsl.

Crpoenue aromos. lllenoyHo3emenbHbIE METAJJIBI — MPOCThIE BellecTBa. BaxHeiimue
COCIMHEHUS IIEI0YHO3EMEIbHBIX METaNIOB — OKCHU[bI, TUIPOKCHUIBI U CONH (XJIOPHUIbI,
KapOOHaThl, HUTPATHI, cyiabdarel, ¢ocdaTel), WX CBOWCTBA W IPUMEHECHHE B HAPOJIHOM
XO35UCTBE.

AJIIOMUHHUMN.

Crpoenue aroma, (Qu3MUeckue U XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus allOMUHUS — OKCUJ U THAPOKCH]I, UX aM(POTEepHBIN XapakTep. BaxHeiimue conu
amomuHus. [I[puMeHeHne aTlOMUHUS U €T0 COSAMHEHUH.

Keaeso.

Crpoenne artoMa, (Qu3MYECKHE U XHMHYCCKHE CBOMCTBA MPOCTOTO BEIHIECTBA.
Ienetnueckue psansl Fe*? u Fe*s,

Baxneiimme conau kene3a. 3HAUCHHE Kelle3a M €ro COCNVUHEHUHN IJId npupoabsl "
HapOJHOT'O XO035MCTBRA.

JdeMoHcTpanum.

OOpasupl  IMIETOYHBIX H  HICJIOYHO3EMENbHBIX  MeTamoB. OOpa3ibl  CIUIaBOB.
B3aumopeiictBue HaTpus, JIMTHS U Kalblus ¢ BOJAOM. B3aumonaeicTBue HATpusi U Mar’Hus C



KucaopoaoM. B3aumopeiicteue MeramioB ¢ HemetauiaMu. [losnyuenue rupokcuios xenesa (1)
u (III).

JlabopaTopHbIe ONbITHI.

12. B3aumojeiicTBue pacTBOPOB KHUCIOT U cosed ¢ Merauiamu. 13. O3HakomileHHE ¢
pynamu kene3a. 14.  OkxpamivBaHue IUIAMEHM  COJIAMM  IIEJIOYHBIX  METauloB. 15.
B3aumopeiictBue kanpiius ¢ Bojoi. 16.Ilosyduenne ruapokcuia Kajablius U UCCIEIOBAHUE €0
CBONCTB.

17. TlomydyeHue THAPOKCHIA QJIIOMUHUS U HCCIEJOBAaHHME €ro CBOMCTB. 18.
BsaumopneiictBue xenesa ¢ consiHoi kucnoToi. 19. Ilonyuenune ruapokcuaos xenesa (I11) u (1IT)
U N3y4EHHUE UX CBOMCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/LIOB M MX coeHeHuil (3 4)

1. OcymniecTBineHue LENOYKH XMMHYECKHMX IpeBpamieHuil. 2. [lomyueHne m cBoiicTBa
COCIMHEHUN METAUIOB. 3. PelleHne SKCIepUMEHTANBHBIX 3a/a4 HAa pPAaclo3HAaBAHWE U
MIOJIy4E€HUE COCTUHEHUI METAJUIOB.

Tema 3. Hemeranabl (25 4)

OOmrast xapakTEepUCTHKAa HEMETA/UIOB: TMoyokeHue B [lepuogmdeckoit cucreme
xumudeckux  snmeMentoB [ WM.  MeHnneneeBa, OCOOEHHOCTH  CTPOEHHSI  aTOMOB,
anekTpooTpuaTenbHoCcTh (D0) Kak Mepa «HeMmeTautmaHocThy, psag D0. Kpucrammmyueckoe
CTPOEHHE HEMETAJNIOB — MPOCTHIX BEIIECTB. AuioTponua. PU3NYEcKre CBONCTBA HEMETAIIOB.
OTHOCHUTENBHOCTh MOHATUN «METaD» U «HEMETaJLD».

Bonopoa.

[Tonoxenue Bomopona B Ilepuonuueckoit cucteMe xXuMuueckux syemeHTtoB [ .
MenneneeBa. CTpoeHne aTomMa U MOJICKYJbl. DU3MYECKHE U XMMHUYECKHE CBOWCTBA BOJOPOJA,
€ro MoJy4YeHUE U IPUMEHEHHE.

Bona.

Crpoenue mouekynsl. Bomopoanas xumuueckas cBs3b. DU3HUECKHE CBOMCTBA BOJIbI.
AHoManmuu cBOWCTB BoAbl. ['mapoduiabHbie U THAPO(OOHBIC BEIIECTBA. XUMHUYECKUE CBOMCTBA
Boabl. KpyroBopor Boabl B mpuponae. BomoouucTtka. Aspamusi BoAbl. BeITOBbIE (DHIBTPHI.
MunepanbHbie BOAbL. J(UCTHIITUPOBaHHAS BOJIA, €€ MOJIyYeHUE U IIPUMEHEHUE.

O0mas xapaKkTepuCcTHKA rajJJoreHoB.

Crpoenue aromoB. IIpocThie BemiecTBa W OCHOBHBIE COEIMHEHHS TallOT€HOB, HUX
CBOMCTBA.

Kparkue cBenenus o xyope, Opome, ¢rope u iozge. [IpuMeHeHHe rajJoreHOB M HX
COEIMHEHUI B HAPOTHOM XO3SIICTBE.

Cepa.



Ctpoenne aToma, aIOTPONHs, CBOWCTBA M NPUMEHEHUE pOMOHMUECKOi cepbl. OKCUIbI
cepol (IV) u (VI), ux nonyuenue, cBoiictBa U npumeHeHue. CepHasi KHCIOTa U €€ COJIU, UX
IIPUMEHEHHE B HAPOJAHOM X03sicTBE. [I[pOM3BOACTBO CEPHOM KUCIIOTHI.

A30T.

CtpoeHue aTomMa M MOJICKYINIBI, CBOHCTBAa IPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOI\/JICTBa, MOJIYYCHUC W IMPHUMCHCHUC. Comnn aMMOHUs, UX CBOMCTBA U IMPUMCHCHUC. OKCI/II[BI
azota (II) u (IV).

A30THas KuClOTa, €e CBOMcTBa M mpuMeHeHue. HuTparbl U HUTpUTHI, MpobieMa HuX
COJIep’KaHuUs B CEIbCKOXO03HCTBEHHON MPOAYKLINU. A30THBIE YAOOPEHHUS.

Dochop.

Crpoenue atoma, ajsIOTpOINHs, CBOMCTBa O6e0oro U KpacHoro ¢ocdopa, UX NpUMEHEHHE.
OcHoBHble coenuHeHus: okcun ¢Gocpopa (V) u oprodocdopHas kucnora, docdarsl.
®docdopHbie y1oOpeHus.

Yraepon.

Ctpoenue aroma, auIOTpPOMNHs, CBOMCTBa Moaudukanui, npuMeHeHue. OKCHUIBI
yrinepoaa (II) m (IV), ux cBoiictBa u mpumeHeHue. KapOoHATHI: KalbIUT, COAa, MOTAIl, WX
3HaYEHHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemunii.

CrpoeHue aroMa, KpUCTAIUIMYECKUN KPEMHHUN, €ro cBoicTBa M mNpuMeHeHue. OKcun
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CHIMKATHI. 3HAYEHHE COCTUHEHUN KPEMHHUS B
YKUBOU M HEXMBOU npupoje. [lonsaTre 0 CUIMKAaTHON MPOMBIIIIEHHOCTH.

JdemoHcTpanmnu.

OOpa31pl TaJOreHOB — MPOCTHIX BEIIECTB. B3anMoeiicTBHE TaJOreHOB C HATPHEM, C
almoMUHUEeM. BeITecHeHHE XJI0poM OpoMa I HoJla M3 PacTBOPOB MX colield. BzaumoeiictBue
Cephl C METAJJIAaMH, BOJIOPOJIOM M KUCIOPOIoM. B3anMoieiicTBie KOHIICHTPHUPOBAHHOM a30THOM
KHCJIOTHI ¢ Menblo. [loTsionieHne yriieM pacTBOPSHHBIX BEIIECTB WM ra3oB. BoccraHoBieHHE
Meau U3 ee okcraa yrieM. O6pasibl IpUPOTHBIX COSAMHEHUH XIopa, cepbl, Gocdopa, yriepona,
kpemHusi. OOpa3ipl BaXKHEUIINX AJ1 HAPOJAHOTO XO34UCTBa Cylb(aToB, HUTPATOB, KapOOHATOB,
docdaro. O6pa3ibl CTEKIa, KEPAMHUKH, LIEMEHTA.

JlabopaTopHbIe ONBITHI.

20. Ilomyuenme um pacnos3HaBaHue Bojopona. 21. HccrnenoBaHue NOBEPXHOCTHOTO
HaTSOKEHUS BOJbl. 22.PacTBOpeHHE NMepMaHraHara KajlWs WM MEIHOTO Kymopoca B Boge. 23.
I'mapatanus o6e3BoxkeHHoro cyibdara menu (II). 24. M3rotoBnenue rurncoBoro oTmnevaTka.

25. O3HaKOMJIEHHE C KOJUIEKIMEeH OBITOBBIX (PMIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHepanbHOM Boabl. 27. KauecTBeHHass peakuuss Ha rajoreHug-uoHsl. 28. Ilomyuenue u
pacnio3HaBaHue kuciopoga. 29. T'openue cepsl Ha Bo3ayxe U B kuciopoze. 30.CpoiicTBa
pa3baBieHHON cepHOIl kucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. PacmosnaBanue coieit



amMmonusa. 33. CpoiictBa pa30aBieHHOW a30THOM  kucnoTel. 34. BsaumojeiicTBue
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menpio. 35. T'openme Qocdopa Ha BO3myxe U B
kucnopoje. 36. PacnosnaBanue ¢ocdaros. 37. I'openue yrist B kucnoposae. 38. Tlomydyenue
YrOJIbHON KUCIIOTHI U U3ydeHue ee cBorCTB. 39. [lepexoa kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxenue rugpoxkapOonata Hatpus. 41. IlomyueHue KpeMHEBOW  KHUCIOTBHI M
W3yYECHHUE €€ CBOMCTB.

OINHMCHIBAaTh XMMHYECKHE CBOWMCTBA BOJOPOJiA, TaJIOTCHOB, KHCIOPOJA, CEPbl, a30Ta,
docdopa, rpadura, aMasza, KpEMHUS U UX COSAMHECHUN C TIOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO
WJTU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

Tema 4. lIpakTuxym 2. CBoiicTBa coenHenuii HemeTawIoB (3 1)’

1. Pemenne skcnepuMEHTANIbHBIX 3aAa4d no Teme «lloarpynmna ramoreHoBy». 2. Pemenue
SKCHEPUMEHTANIbHBIX  3amad 1o Tteme «lloarpynmma  kucimopoma». 3.  Pemienue
AKCIEPUMEHTAIBHBIX 3amady no teme «lloarpynma azota». 4. PemieHuwe 3KCrepUMEHTAIbHBIX
3amau o teme «lloarpynma yriepoaay». 5. [lonydenue, cobupanue U pacrio3HaBaHUE Ta30B.

1 Ilpu nByXx4acoBOM IJIAHUPOBAHUH MPOBOISTCS TOJIBKO MpaKTUUECKUe padoThl 1, 2 u 5.
Tema 5. O0001IeHNe 3HAHU 0 XUMHUHM 32 KYPC OCHOBHOM IK0JbI. [Toaroroska
K rocyaapcrseHHoi urorosoi arrecranuu (F'HA) (10 9)

[lepuonuueckuii 3axkoH u Ilepuoguyeckas cucTeMa XUMUYECKUX snemeHtoB [[. .
MenneneeBa. DOU3MUECKHI CMBICI TOPSIAKOBOTO HOMEpa JJIEMEHTa, HOMEpPOB IepHoJaa U
rpynmnbl. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWMCTB AJIEMEHTOB M MX COCIWHEHHH B TEPHOJAX W
rpynmax B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB 3JICMEHTOB.

3HaueHue TMEepPUOJUYECKOrO0  3aKOHA. BuIbl XMMHUYECKHMX CBA3€ U THUIIBI
KPUCTAINIMYECKUX pEIIEeTOK. B3auMOCBs3b cTpoeHuss W CBOMCTB BemiecTB. Knaccudukarms
XMMHUYECKUX PEaKIuil MO0 pa3iuyHbIM MpH3HaKaM (YUCIO U COCTaB pEarupyrmommx Hu
o0Opa3yoIuxcsi BEIIeCTB, HAalW4HMe TpaHullbl pasfena (a3; temnoBoi dddekt; u3MeHeHue
CTETeHEW OKHCIEHUS aTOMOB; HCIOJb30BAaHUE KaTalu3aTopa; HampaBlIeHUE MPOTEKAHUS).
CKopocTh XMMHYECKHX peakiuii ¥ (akTopbl, Biusoomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX
peaxiuit ¥ crnocoObl CMEIIEHUS! XUMUYECKOTO PAaBHOBECHS.

HpOCTHe U CJIOKHBIE BeIlecTBa. MeTaibl U HEMETaJlIbl. ' eHeTnueckue pAaabl MeTallia,
HEMCTaJUIa MW TMNEpCXOAHOro MeTaJlia. OKCI/I,I[BI U THUIAPOKCHUIBL (OCHOBaHI/ISI, KHUCJIOTHI,
aM(l)OTepHLIC FI/II[I)OKCI/II[BI), comu. Ux COCTaB, KJ'IaCCI/I(I)I/IKaI_[I/IH u 06H_II/IC XHMHYECKHE CBOICTBA B
CBCTC TCOPHUU BHCKTPOHHTquCKOﬁ JAUCCOoIManu.



TemaTn4eckoe IJIAHUPOBaAHHUE yqeﬁnoro MaTepuaJjia

Ne Ha3zeanue 2naewt Konuuecmeo | Ilpakmuueckue | Konmponvhule
2/1aewl uacoe pabomul pabomul
1 Beenenue. O0mas 10 Nel
XapaKTepUucTUKA
XHMHUYECKHUX JIEMEHTOB U
XHMHUYECKHX pPeaKkuuid.
Iepuoguveckuii 3aK0H 1
Ilepuoauyeckasi cucrema
XHMHUYECKHX 3JIEMEHTOB
JA.A. MenneneeBa
2. MeTtaibl 18 Nel-3 No2
3. Hemetaansl 28 Ne4-6 Ne3
4. O06001IeHre 3HAHM 110 10 Neq
XMMHH 32 KYPC OCHOBHOM
mKoJbl. [ToaroroBka K
T'HUA.
5. Pe3epB 2
Hroro 68 6 4
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