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Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH ¢ HOPMATUBHO-TIPABOBOM 0Oa30M:

e [Ipuxa3za MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit @enepanuu ot 17 gexalOps
2010 roma Ne 1897 «OO0 yTBEepKJCHHMM W BBEICHHH B JeHCTBHE (QeaepabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O 00IIIEr0 00pa3oBaHUs»;

e [Iucebma MunucrepcTBa oopazoBanust u Hayku P® ot 14 nekabps 2015 r. N 08-2355 "O
BHECEHUH U3MEHEHHI B IPUMEPHBIE OCHOBHBIE 00pa3oBaTeibHbIe IPOrpaMMbl";

e [Ipukaza MunncrepctBa obOpa3oBanus u Hayku P® or 31.12.2015 r.Nel577 «O
BHECEHUU W3MEHEHUN B (elepalbHbIl TOCyIapCTBEHHBIH 0Opa30BaTENbHBIN CTaHAAPT
HAualbHOTO oO0mero oOpa3oBaHusi, YTBEP)KIACHHBIM MNpHKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku PO ot 17.12.2010 r.Ne 1897.

o OcHoBHOM 00pa30oBaTeNIbHON MpOTrpaMMbl OCHOBHOTO 00miero oopazosanust ['BOY
COII Nel m.r.t. bezenuyk

. [Tpukaza MunucrepcrBa obpa3zoBanus u Hayku P® ot 31 mapra 2014r. Ne253 «O6
YTBEPXKICHUH (DellepalbHOTO MepeyHsl YYeOHHKOB PEKOMEHAYEMBIX K HCIIOJIB30BAHHIO
Opy  pealu3alil HMMEIOIIMX TOCYIAapCTBEHHYI0 AaKKpPEAUTAlMI0 00pa3oBaTelbHbBIX
POrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero oomero oopasoBanusy (C
n3MeHeHussMu OT 26.11.2016 Ne38)

. [Ipukaz Munnpocsemenuss PO ot 28.12.2018 Ne345 «O denepanbHOM miepeuHe
YU4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIIb30BAHUIO TMPH  peallu3allid  HMEIOIIHUX
rOCY/IapCTBEHHYIO aKKpEAUTALHUI0 00pa3oBaTeNbHBIX MPOrpaMM HauyalbHOIO OOILIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeTr0 00pa30BaHuUs»

e [Ilporpammbl Kypca XuMuu s 8-9 KiaccoB 00MI€00pa30BATENbHBIX yUPEKICHHUIHI

(6a3o0Bsr1it ypoBens) O.C. I'abpuensiaa M.: JIpocda 2017r.
MecTto y4eOHOro npeaMera B y4eOHOM IJIaHE
B cooTBercTBUM ¢ y4eOHBIM TUIAaHOM Ha M3ydyeHHE XMMHUU B 8 Kilacce OTBOJIUTCS 2 dYaca B
Heaelo, 68 4acoB B roj, B 9 Kjacce OTBOAUTCS 2 vaca B HeAEI0, 68 4acoB B rOI.

JJis1 peanu3anum nporpaMMbl HCNOJIb3YIOTCH YHeOHUKM:

1. O.C.I'abpuensn Xumus. 8 kinacc, M.: «Zlpoda», 2016r.
2. 0.C.I'abpuenssn Xumus. 9 xinace, M.: «JIpoday, 2017r.

Ilnanupyemsble pe3yJbTaThl H3y4eHUs] XMMHH B 8-9 Ki1accax:

OOyuaromuiicss HayuYuTCs:

* KJI1accu(UUIUPOBATh XUMUUECKHE 3JIEMEHTHI Ha METaJlJIbl, HEMETaJUIbl, JJIEMEHThI, OKCUIbI U
THUIPOKCHIBI KOTOPBIX aM(OTEPHBI, UHEPTHBIE AJIEMEHTHI(Ta3bl) /I OCO3HAHUS BaKHOCTH
YIOPSAI0YEHHOCTH HAYUYHBIX 3HAHUI;

* pacKpbIBaTh CMbICH niepuoandeckoro 3akona J[.M1. MenzaeneeBa; onucoiBaTh U
XapaKkTepu30BaTh TaOIMYHYIO GOPMY MEPUOANUECKON CUCTEMbI XUMUYECKIX AJIEMEHTOB,
*XapaKTEpHU30BaTh COCTaB ATOMHBIX SIIEP U PACIIPEAETICHUE YNCa JIEKTPOHOB M0 3JIEKTPOHHBIM
CJIOSM aTOMOB XMMHMYECKHMX DJIEMEHTOB MaJlbIX MEPHOJOB NEPUOAMUYECKON CHCTEMBI, a TaKkKe
KaJlis U KaJIbLIMS;

* pa3nuy4aTh BUJIbI XUMHUYECKON CBS3HM: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBaJIEHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;



* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00pa30BaHHBIX XMMUYECKUMU CBSI3IMU
pa3HOro BUJA,

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHMSI UX KPUCTAJUIMUECKUX PEUIETOK!
MOHHBIX , aTOMHBIX, MOJIEKYIISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XMMUUECKHUE AIEMEHTHI U X COEAMHEHNS Ha OCHOBE NOJIOKEHUS 3JIEMEHTOB
B [IEPUOJMUECKON CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

*ONHUCHIBATh OCHOBHBIE dTambl OTKpbITUA J.M. MeHnzaeneeBbIM NEPUOAUYECKOTO 3aKOHA M
XapaKTepu30BaThb HAYYHOE M MHPOBO33PEHYECKOE 3HAYCHHE IIEPUOJUYECKOrO0 3aKOHA U
NEPUOINYECKON CHUCTEMbl XUMHMUYECKUX DSJIEMEHTOB, JXHM3Hb M MHOro0OOpa3sHyl Hay4dHYIO
JESATEIIBHOCTh Y4EHOTO;

* IEPUOJUYECKON CUCTEMbI XUMUYECKUX 3ieMeHTOB /.. MenneneeBa;

* 0CO3HABaTh HAYYHBIC OTKPBITUS KaK PE3yJbTaT JUIMTEIbHBIX HAOII0ACHUH, OTIBITOB, HAYYHOM
IIOJIEMHKH, IIPEOJOJICHHS TPYAHOCTEN U COMHEHUI.

OO0yyarommiicst MOJYYHT BO3MOKHOCTD HAYUYHUTHCH:

* 0CO3HABaTh 3HAYCHHUE TEOPETUUYECKUX 3HAHNUMN JJI IPAKTUUECKOM EATEIbHOCTH YEI0BEKa,

* ONMCHIBATh NU3Y4YEHHbIE OOBEKThI KAK CUCTEMbI, IPUMEHSISI IOTUKY CUCTEMHOTO aHAIN3a,

* IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTAX NEPHUOJUIECKON CUCTEMBI XHMUYECKUX

3JIEMEHTOB JJIs1 OOBSCHEHHSI U TIPEABHUICHHS CBOICTB KOHKPETHBIX BEIIECTB;
pa3BuBaTh UPOPMALMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIyOJIECHUs 3HAaHUN 00 HMCTOpHH
CTaHOBJICHUS! XUMUYECKON HayKu, €€ OCHOBHBIX MOHSATHI, IEPUOJUUECKOI0 3aKOHA KaK OJHOI0
13 BOKHEHIINX 3aKOHOB IIPUPOJBI ,a TAKXKE O COBPEMEHHBIX JTOCTHIKEHUAX HAYKU U TEXHUKH.
MHoroodpa3ne XUMHYeCKUX peakuii

OOyyarommiicss HAy4YuTCH:

* 00BSACHATH CYTh XUMUYECKUX MPOLIECCOB U X MPUHIMUITUAIBHOE OTIMYUE OT (PU3HUECKUX,;

* Ha3bIBaTh IPU3HAKU U YCIOBUS NPOTEKAHUSI XUMUUECKUX PEAKIINH;

*YCTaHABJIMBATh MPUHAJUIEKHOCTh XUMUYECKON pEeaklUU K ONpPEeIEHHOMY TUITY 110 OJHOMY U3
KJIaCCH(HUKAIMOHHBIX MPU3HAKOB: 1) MO 4MCIy ¥ COCTaBy MCXOJIHBIX BEUICCTB M IPOJYKTOB
peakimu (peakiMu COCIMHEHHUS, PA3JIoKCHHUs, 3aMelIeHHs U OOMeHa); 2)I0 BBIICICHUIO HIIH
HOTJIONICHUIO TEIUIOTHI (PEakiuHl SK30TEPMHUYECKHE M JHIOTEPMHUYECKHE); 3)[I0 HM3MEHEHUIO
CTEMEHeW OKHCIICHHS XMMHUYCCKUX DIIEMEHTOB (PEakIuH OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIC);
4)110 oOpaTuMOCTH Mporiecca (peakinuu oopaTuMbie U HEOOPATHUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIMSIONIME HA CKOPOCTh XUMHUUECKUX PEAKIIHA;

* Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CMEILIEHNE XUMUYECKOTO PaBHOBECHS;

*COCTaBJISITh YPAaBHEHUS JEKTPOIUTHUECKON TUCCOLMALINN KUCIIOT, IIeJI0Yeil, coseil; moiHble U
COKpallléHHblE  WOHHBIE ypaBHEHUS  peakiuil oOMEeHa; ypaBHEHHUS  OKHUCIUTEIbHO-
BOCCTaHOBUTEJbHBIX PEAKLINN;

* IPOTHO3UPOBATHIIPOAYKTBIXMMUYECKUXPEAKIINATIOPOPMYITaM/Ha3BaHUSMHUCXO/THBIX BEIECTB;
OTIpeNIeNATh UCXOIHbIE BEIeCTBa 10 (hopMynaM Ha3BaHUSAM MPOJYKTOB PEaKLny,

* COCTABIISATh YPABHEHHSI PEAKI[Hi{, COOTBETCTBYIOIIMX MOCIEI0BATEIbHOCTH («IIECTTIOYKEY)
MpeBpalleHN HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJIATH B IIPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUJIETENIbCTBYIONINE O MPOTEKaHUN
XUMHYECKON PEAKINH;

* [IPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHON MAaCCOBOM J10JIEH paCTBOPEHHOIO BEILECTBA;

* OIIPENEIATH XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U IIEI0UYEHN M0 U3MEHEHUIO OKPACKH
WHIUKaTOPOB,



* IPOBOJAUTH KAUECTBEHHBIE PEAKLIUH, OATBEPKIAIOIINE HAJIMUME B BOJHBIX PACTBOPAX BEILIECTB
OTACIIFHBLIX KATHOHOB U aHHOHOB.

OO0yyarommiicsl MOJYYUT BO3MOKHOCTb HAYYHUTHCS !

* COCTaBJISATh MOJICKYJISIPHBIE U TIOJIHbIE MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH MPUMEPHI PEAKIIUA, TOJTBEPKIAIOIIUX CYILIECTBOBAHUE B3AUMOCBS3H MEKY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BELIECTB;

* MPOTHO3UPOBATH PE3YIBTATHI BO3ACUCTBUS PA3INYHBIX (DaKTOPOB HA M3MEHEHHUE CKOPOCTH
XUMHYECKON PEAKIIUY;

* MPOTHO3UPOBATH PE3YIbTAThI BO3JCHCTBUS Pa3IMIHBIX (PAKTOPOB HA CMEIEHUE XUMUIECKOTO
paBHOBECHS.

MHuoroo0pa3ue BelecTn
OOyyaromuiicss Hay4YuTCs:

* ONpeneNATh MPUHAMICKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY U3 H3y4YEHHBIX
KJIaCCOB/TPYIII: METAJIBI U HEMETAJUTbI, OKCH/IbI, OCHOBAHHMSI, KUCJIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEUIECTB MO UX Ha3BAHUSM;

* ONPEEISITH BAJICHTHOCTh M CTEIIEHb OKUCJICHHS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATH (POPMYIBI HEOPTAHUYECKUX COSAMHEHHI MO BaJICHTHOCTSIM U CTETECHSIM OKHCIICHUS
3JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIOT, OCHOBaHUI
U COJIEN;

* OOBSACHATh 3aKOHOMEPHOCTH HW3MCHECHHMS (PU3MUECKUX M XUMHUYECKUX CBOWCTB IPOCTHIX
BemlecTB (METAZIOB M HEMETAZIOB) M HMX BBICIIMX OKCHIOB, 0Opa30BaHHBIX 3JEMEHTaAMHU
BTOPOT'O U TPETHETO MEPHOJIOB;

* Ha3pIBaTh OOIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIC JIs TPYIIOKCHIOB. KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3plBaTh OOIIMEe XHUMHYECKHE CBOMCTBA, XapakTepHble [UIS KaXJOro U3 KJIaccoB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH NPUMEPHI PEAKIINM, TMOATBEPKAAIONINX XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX
BEIIECTB. OKCHAOB, KUCJIOT, OCHOBAHUM U COJICH;

* ONpENeNsiTh BEHIECTBO-OKUCIMTENIb W  BEUIECTBO-BOCCTAHOBUTENb B  OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUSIX;

* COCTaBJISATh OKHCIIUTEIILHO-BOCCTAHOBUTENbHBIA OamaHc (I H3Y4EHHBIX peakiui) Io
MIPEJIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOJUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKIAIONINE XMUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BEIIECTB;

* TMPOBOJUTH JaOOPATOPHBIE OMBITHI MO TMOJIYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCJIOPO/a, YIIEKUCIOTO ra3a, aMMHaKa; COCTaBIIATh YPaBHEHUSI COOTBETCTBYIOIIMUX
peaKuuu.

OO0yuyarommiicss MOJYYUT BO3MOKHOCTh HAYUYHThCS !

* IPOrHO3UPOBATh XUMHUECKHE CBOMCTBA BELIECTB HA OCHOBE UX COCTABA U CTPOCHMS;

* IPOTHO3UPOBAThH CIIOCOOHOCTH BENIECTBA MPOSIBIISATH OKHCJIUTENbHBIE  HIIM
BOCCTAHOBUTEJIBHBIC CBOWCTBA C YYETOM CTEMECHEH OKHCICHHS 3JIEMEHTOB, BXOIAIINX B €T0
COCTaB;

* BBUBIIATH CYIIECTBOBAaHME I'€HETUUECKOW B3aMMOCBSI3M MEXIY BELIECTBAMH B PsIIy: MPOCTOE



BEIIECTBO—OKCUI—THIPOKCHI—COJIb;

* XapaKTeprU30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;

* [IPUBOJUTH NPUMEPHI YPABHEHUN pEaKUUi, JISKALUMX B OCHOBE IPOMBILUIEHHBIX CIOCOOOB
IIOJIy4eHUSI aMMHUAKa, CEPHOM KUCIIOTHI, YyI'YHA U CTAJIH;

* OIMCHIBATh (PUBUUYECKUE M XUMUUYECKUE TIPOIECCHI, SBISIONINECS YaCThIO KPYrOBOPOTA BEIIIECTB
B [IPUPO/IE;

* OpraHu30BLIBAThH, MPOBOJUTH YYECHHUUECKHUE MPOEKTHl IO HCCIIETOBAHHIO CBOMCTB BEILECTB,
MMEIOLINX BaYKHOE MMPAKTUYECKOE 3HAYCHHE.

OcHoBHoOe coaep:kaHHue Kypca
8 kuacce
Conep:xanue nporpamMmbl. BBenenue (4 1)

[lpeqmer XuWMUHM, METOABI TMO3HAHMSA B XUMHH. HaONIONEHUE, HKCIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XWMHUYECKOW wWH(pOpManmuu, ee MOoNy4eHHe, aHalu3 |
IIPEJICTaBICHUE €r0 PE3yJIbTaTOB.

[ToHsATHE O XMMMYECKOM 3JIeMEHTe M (OopMax ero CyIecTBOBAaHUA: CBOOOJHBIX
aTOMax, MPOCTHIX U CI0KHBIX BELECTBA

[TpeBpamenus BeuiecTB. OTIMUMEe XUMUYECKUX PEAKUMM OT (u3nyecKux siBjaeHui. Ponb
XUMHH B )KU3HHU YeJI0BeKa. XeMOPHIus 1 XxeMopoOus.

KpaTkne cBeneHus M3 HCTOpPUM BO3HMKHOBEHMs upasBuTus xumuu. llepuon anxumun.
[Tonsitue o c¢unocopckom kamue. Xumus B XVI B. Pa3surue xumunna Pycu. Pomnp
OTCUYECTBEHHBIX YYCHBIX B CTAHOBJIICHMM XMMHUYECKOW Hayku- padotel M. B. JlomonocoBa,
A.M. Byrneposa, JI.1.Menneneena.

XVMHYECKasi CUMBOJIMKA. 3HAKW XMMHUYECKHUX DJIEMEHTOB M INPOUCXOKICHHE WX HA3BAHM.
Xumnueckue @opmynsl. HMunekcel u  kod¢p¢unuentsl. OTHOCHTENbHBIE aTOMHas U
MOJIEKYJISIpHass Macchl. PacueT MaccoBOl 1O XHMMHYECKOro »JJIEMEHTa M0 QopMmyse
BEIECTBA.

ITepuoanueckas cucreMa xumMuueckux aemenTos [[.M. MenneneeBa, ee cTpykTypa: Majsle U
OoIbIlIMe MEPUO/IbI, TPYIIBI U MOArPYIIb! (rnaBHas u nmobovHas). [leproandeckas cucrema
KaK CIIpaBOYHOE 10coOue AJIs MOyYeHUsI CBEACHUM 0 XUMUYECKUX JIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxaeHue OTHOCUTENBHOM MOJIEKYISIPHOM Macchl
BEIIECTBA IO €ro XHMMHUYecKod ¢opmyne.2. BobluncieHne MaccoBOM 10U
XMMHMYECKOI'0 3JIEMEHTA B BEILIECTBE MO €ro GpopmyIe.

Jemoncrpanuu. 1.Monenu (mapoctepxkHeBole u Crioapta bpurieba) pa3nuyuHbIX
MPOCTBIX M CIOXKHBIX BemecTB. 2. KoJulekius CTEKISHHOM XHWMHYECKOW ITOCY[BI.
3.Komnekus matepuanoB u u3enuili Ha ocHOBe amoMuHUA.4. B3anmoneiictue Mmpamopa

C KUCJIOTOW ¥ IOMYTHEHHE U3BECTKOBOW BOJIBI.

Temal. AToMbl XMMHYeCKHX 3J1eMEeHTOB (94)



ATOoMBI Kak (hopMa CyIIECTBOBAaHUS XUMHYECKUX 3JIeMEHTOB. OCHOBHBIE CBEACHUS O
CTpoeHUU aToMOB. Jloka3aTenbcTBa CIOXKHOCTH cTpoeHHs atomoB. OmbiThl Pesepdopna.
[InanerapHas MoJIeIb CTPOCHHUS ATOMA.

CoctaB aTOMHBIX fAl€p: IPOTOHBI M HEUTPOHBL. OTHOCHUTENBHAs aTOMHas Macca.
B3auMoCBs3bp MOHATHHM «IIPOTOH», «HEUTPOH», «OTHOCUTENIbHAs aTOMHas Maccay.
M3MeHeHue yncia MpoTOHOB B siApe aToMa- 00pa30oBaHUE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
W3meHeHnne dymciaa HEUTPOHOB B sAape aToMa- oOpaszoBaHue u30TONoOB. CoBpeMEHHOE
ONpPECIICHUE MOHATHS «XMMHYECKHH 3JeMEeHT». M30Tombl Kak pa3sHOBUIHOCTH aTOMOB
OJIHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XMMMUYECKHUX 3JIEMEHTOB MaJlbIX
nepuogoB nepuoandeckor cucremsl JI. M.Menneneepa. IloHATHE O 3aBEPIICHHOM U
HE3aBEPLICHHOM 3JIEKTPOHHOM ciioe (3HepreTuueckoM ypoBHe). Ilepuoauueckas cucrema
XxUMHu4yeckux aneMeHToB [I. M. MeHnzeneeBa U cTpoeHHE aTOMOB: (PU3MUECKHI CMBICI
MOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpA I'PYIIIbI, HOMEpa IEpUoaa.

M3meHenue uucna 2JIEeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIeMeHTa- 00pa30BaHUE MOJOKUTEIbHBIX U OTPULIATENIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaMH METaJUIOB M  HeMeTauloB. lIpuumHBI W3MEHEHHsS METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB B Iepuojax u rpynnax. OOpa3zoBaHue OMHAPHBIX COEAMHEHUH.
[Tonsitne 06 noHHOI cBs3U. CxeMbl 00pa30BaHUsI HOHHOM CBsI3U. B3anMoneiicTBue aToMOB
XUMHYECKHUX DIIEMEHTOB-

HEMETANIOB MEXJy co00i- o00pa3oBaHHE JIBYXaTOMHBIX MOJIEKYJl MPOCTBIX BEIIECTB.
KoBasieHTHas1 HenoJsIpHasi XMMUYECKas CBA3b.

DJNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoneiicTBie  aTOMOB ~ XMMMYECKHX  3JIEMEHTOB-HEMETANIOB  MEXAYy  COOOii-
o0Opa3oBaHue OMHAPHBIX COEAMHEHUH HEMETAUIOB. DIIeKTPOOTpHUIaTeIbHOCTh. [loHsATHE O
KOBAJICHTHOM TOJSIPHOW cBsi3u. IIoHATHME O BajJeHTHOCTM Kak CBOMCTBE aTOMOB
00pa30BbIBaTh KOBAJEHTHbIE XUMHueckue cBs3H. CocraBiieHue Qopmya OUMHApPHBIX
COCIMHEHU 110 BAJICHTHOCTH.

B3aumopelicTBe aTOMOB XMMHUYECKHX 3JIEMEHTOB-METAJUIOB MeEXJy Cco00ii-00pa3oBaHue
METaJUNINYECKUX KpucTawioB. [loHaTtne o mertaimmueckon cBsa3u. Jdemoncrpanmu. Monenn
aTOMOB XMMHMYECKHX JJIEMEHTOB. [lepmoanueckas cucreMa XMMHYECKHMX DIIEMEHTOB [l
H.Meunneneesa.

JlaGopaTtopHble onbIThl. 3.MojJenupoBaHHe TNPUHIMIA JEHCTBUH CKaHUPYIOIIETO
MUKpockora. 4.M3roToBnenne Moaeneld OMHApHBIX COeUHEHUN. 5.1I3roToBIeHHEe MO IETH,

WJUTIOCTPUPYIOIIEH CBOMCTBA METAJTTIMYECKOU CBS3H.



Tema2.IlpocToie BemecTBa(6 1)

[TonoxeHne METAIOB U HEMETAJUIOB B IEPUOAUYECKON CUCTEME XUMMHUUYECKUX 3JIEMEHTOB /1.
N.MenpaeneeBa. Baxxnenmue npocTble BEMIECTBA- METAJUIBL: KEJIE30, ATIOMUHUN, KAJIbIUH,
MarHui, HaTpui, kamuii. O0uue GU3nYecKrue CBONCTBa METAJLIOB.

Baxkneiiiue mnpocTble BelecTBA - HEMETalibl, OOpa3oBaHHBIE aTOMaMH KHCIOpOJa,
BOJIOpOJIA, a30Ta, cepbl, (ocdopa, yriaepoga. Monekyabl MPOCTHIX BEHIECTB-HEMETAIIOB-
BOJIOPOJia, KUCIOPOAa, a30Ta, rajloreHoB. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.
CrnocoOHOCTh aTOMOB XHUMHYECKHX DJIEMEHTOB K OOpa30BaHHIO HECKOJBKHX MPOCTHIX
BEIIECTB - aUIOTPONHUs. AJUIOTpONHbIe Mojaudukanud Kuciaopona, ¢ocdopa u oIosa.
Merannuueckie M HEMETAJUIMYECKHE CBOWCTBA IPOCTHIX BelecTB. (OTHOCHUTEIBHOCTh
JIEJIEHUS IIPOCTHIX BELIECTB Ha METAJIJIbl U HEMETAJLIBI.

Yucno ABoraapo. KomnuectBo BemectBa. Mok, Monsipaas Mmacca. MoJsipHbIi 00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble €IMHHIBI KOJIMYECTBA BEIIECTBA—MUIILIUMOINb U
KWJIOMOJIb, MUJUIMMOJISIPHAsE U KUJIOMOJISIpHAsl Macchl BEUIECTBA, MUJUIMMOJISIPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ uCHoOIb30BaHMEM NOHATHUH «KOJUYECTBO BEILECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», IIOCTOSIHHAST ABOTaIpO».

Pacuernble 3agaum. 1. BrlunciieHue MOJIIpHOM Macchl BEIIECTB 110 XUMHUYECKUM
¢dopmynam. 2. PacueTsl ¢ UCIOIb30BaHUEM MOHATUN «KOJUYECTBO BELECTBAY», «MOJIIPHAs
Maccay, «MOJSpHBI 00BEM Ta30B», «IOCTOSIHHAs ABoraapo». JleMOHCTpaluu.
[Tonydyenne o3onHa. OOpasipl 6e10ro M ceporo ojoBa, 6emoro W KpacHoro ¢ocdopa.
HekoTtopbie MeTanibl 1 HeMeTallIbl KOJIMYECTBOM BeliecTBa 1 Mosib. MoJenb MOJISIpHOTO
00beMa ra3000pa3HbIX BEIIECTB.

JlabopaTopubie ombIThl. 6.03HaKOMJICHHE C KOJUICKIUSMH METaJUIOB.
7.03HaKOMJICHHE C KOJUIEKLIUSMHU HEMETAJLIOB.

Tema3.CoeanHeHusi XHMHYeCKHX 3jieMeHTOB(149acoB)

Crenenp okucieHusi. CpaBHEHUE CTENEHUM OKUCIEHHS U BajlleHTHOCTU. OmpezneneHue
CTETIEHU OKHUCIIEHUS DJEMEHTOB IO XHMMHYecKoi ¢(opmyne coenuHeHus. CocraBieHHe
dopMyn OMHApPHBIX COEAMHEHUH, oOImuMii crocod uX Ha3biBaHUsA. buHapHBIE coeluHEHUs
METAJIJIOB U HEMETAJIJIOB: OKCU/IBI, XJIOPUBL, CyIbGuasl U ap. CocTtaBieHue ux Gopmyi.
bunapHble coelMHEHN HEMETANIOB: OKCU/IBI, JIETyYHe BOJAOPOIHBIE COEAMHEHHMSI, X COCTaB.
[IpeacraBuTeny OKCHAOB: BOJA, YIVIEKUCIBIM ra3 M HeramieHas u3BecThb. lIpencraBurenu:
XJ0pOBOAOPO] U amMmMuak. OCHOBaHMsI, UX COCTAaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUI B
Bojie. Tabmmia pacTBOPUMOCTU THUIIPOKCHUIOB U cojieii B Boje. [IpeacraBurenu mienodei:

TUAPOKCHUbI HATPUA, KaJIud U KaJIbLUA. TTorsaTHE O KaueCTBEHHBIX pCaKknuiaXx. I/IHJII/IKaTOpI)I.



N3MeHeHne oKkpacky MHAMKATOPOB B LIETOYHOM Cpelie.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukanus kucnot. [IpeacraBurenu KUCIOT: cepHas,
cosiHass W asorHasA. Ilonsatme o mkane KucnorHoctu—IuKana-pH. M3menenue oxpacku
WHJIUKATOPOB B KUCIOTHOU Cpeae.

Conu Kak NpOU3BOJHBIE KUCIOT M OCHOBaHMM. WX cocrtaB m Ha3BaHusA. PacTBopuMOCTbH
cozeii B Bojie. [IpencraBurenu comneil: xnopua HaTpus, KapOoHaT U ¢ocdart Kanpuus.
AMop(dHBIE ¥ KPHCTATUTMYECKUE BEIIECTBA.

MexMoIIeKyIIpHbIe B3aUMOACHCTBUSA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. MOHHAs, aTOMHas,
MOJIEKYJISIpHAs U METAJUTMYECKasl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIIOB KPUCTAIIMYECKUX
pemieTok. BemiecTBa MOJEKYISIPHOTO M HEMOJICKYJSPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
cocTaBa JUIsl BEIECTB MOJIEKYJISIPHOTO CTpoeHusa. YUucTteie BemiecTBa W cMmecu. lIpumepsl
KUJKUX, TBEPABIX U ra3000pa3Hbix cMeceld. CBOMCTBA YHCTHIX BEIIECTB U cMecei. VX cocras.
MaccoBasg u oObeMHasi AOJIM KOMIIOHEHTa cMecu. PacueTsl, CBS3aHHBIE C HCIOJIb30BAHUEM
noHsitusa noisa. Pacyernble 3agauu. 1.Pacuer maccoBoid u 0ObEMHOM J0Jieli KOMITIOHEHTOB
CMecH BemecTB. 2.BprmcieHneMaccoBoil 10 BEMIECTBa B PacTBOPE IO M3BECTHOW Macce
PacTBOPEHHOr'0 BEIIECTBA M Macce pacTBOpUTENs. 3. BpluncieHune Macchl pacTBOPSIEMOTO
BEIIECTBA M PACTBOPUTEINSA, HEOOXOAMMBIX Uil MPUTOTOBJICHUS OINPEACTCHHOW Macchl
pacTBOpa ¢ U3BECTHOM MaCCOBOM J10JI€H PACTBOPEHHOI'O BEILIECTBA.

JemoncTpanun. OOpa3ipl OKCUA0B, KUCIOT, OCHOBaHUM U cosiell. Mozaenu

KPUCTAINTMYECKHUX PEIIETOK XJIOpUAa HaTpusl, anmasa, okcuaa yriueposa (1V). KucnotHo-
1IEJIOYHBIE UHIUKATOPbI, U3MEHEHNE OKPACKH B PA3JIMUHBIX CpelaxX. Y HUBEPCATbHbBIN
WHJUKATOP ¥ U3MEHEHUE €r0 OKPACKH B PA3IMYHBIX cpenax. JlabopaTopHblie ONbITHI.
O3HaKOMJICHHUE ¢ KOJUICKIMSMH OKCHIOB .9.03HaKOMJICHHE CO CBOMCTBAMU aMMHAaKa.
10.KauecTBeHHbIE peaklUy Ha yriaekuchsiii ra3. 11.0npenenenue pH pacTBOpOB KUCIOTHI.
[enoun u Boasl. 12.0npenenenue pH pacTBOpOB IMMOHHOTO U SIOIOYHOTO COKOB Ha Cpe3e
w10710B. 13.03HakoMIIeHHE CKOJUIEKITAMECOei.14.O3HakoMIICHHE C KOJIJICKITUEH BEIIEeCTB C
Pa3HBIM THUIIOM KPUCTAIIMYECKOU pemieTku. M3roroBieHne MoIene,
KpUCTAINTMYeCKuXperieTok.15.O3nakoMienne ¢ oopa3amMu ropHOM MOPOIbL.
Temad.l3menenus, npoucxoasimme ¢ Bemecrsamu(134)

[ToHsiTHE SIBIICHUI KaK U3MEHEHUH, TPOUCXOISIINXC BENIECTBAMHU.

SIBnenus, CBsi3aHHBIE C W3MEHEHHUEM KPHUCTAJUTMYECKOTO CTPOCHUsSI BEIIECTBA TIPHU
MOCTOSSHHOM €Tr0 cocTaBe, (Qu3ndeckue sBieHHUs. DU3NYECKUE SBICHUS BXUMUH:
JUCTUIUISIINS, KpUCTa/NIU3a1us, BbIIIAPUBaHUE u BO3TOHKA BEIECTB,
neHTpudyrupoBaHue.

HBJ’IeHI/ISI, CBA3aHHBIC C HM3MCHCHHEM COCTaBa BCIICCTBA,- XHMUUCCKHE PCaKIHH.



[Ipu3Haku W yCIOBHS TPOTEKAaHUS XHUMHUYECKUX peakiui. [lonsatne 00 3K30- u
SHIOTEPMUYECKUX peaklUsaX. Peakuuy ropeHust Kak 4aCTHBIN CIy4al 9K30TEPMUYECKUX
peaxkuuii, NPOTEKAIOIIMX C BIJCIIEHUEM CBETA.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHMYECKHE YpPAaBHEHHsA. 3HAYCHUE WHIEKCOB U
k03 PuurentoB. CocraBieHne ypaBHEHUI XUMHUECKUX PEaKLU.

PacueTsl no xumMuueckuM ypaBHeHUsIM. PelieHue 3a1a4 Ha HaXOKAEHUE KOJIMYECTBa
BELIECTBA, MAaCChl UM 00beMa IPOJYKTA PEAKIIUH 10 KOJIMUYECTBY BEIIECTBA, MACCE WU
00BbEMY MCXOJHOIO BeIlleCcTBa. PacueTsl ¢ UCIOIBb30BAHUEM MOHATHS «10J1s1», KOria
HCXOZHOE BELIECTBO JAHO B BUJE PacTBOpa C 3alaHHOM MacCOBOM JOJIEH paCTBOPEHHOTO
BEILECTBA UJIU CONEPIKUT ONPEIEICHHYIO TOJII0 IIPUMECEN.

Peakunu paznoxenus. [IoHaTre 0 CKOpOCTH XMMUYECKHUX peakuuid. KarannsaTopsl.
DepMEHTHI.

Peakiuu coenunenus. Karanuruueckue u He KatanuTuieckue peakuuu. O0paTMble U He
o0paTuMble peaKIiHy.

Peakuuu 3amenieHus. NEKTPOXUMUYECKUHN Psii HAPSYKEHUN METAJUIOB, €r0 HCIOIb30BaHUE.
9 kiacc

Beenenue. O01as xapakTepucTUKa XUMHYECKHUX 3JIEMEHTOB U XUMHYECKHUX PeaKIuid.
Hepuoauveckuii 3akon u Ilepuoanyeckas cucrema
xumudeckux 3jeMenToB . U. MenaeaeeBa (10 u)
XapakTepucTUKa JJIEMEHTAa II0 €ro NOJIOKEHHI0 B Ilepuomuueckoil cucteMe XUMUYECKHX
sanemenToB JI. 1. MennaeneeBa. CBolicTBa OKCHIIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUHU
ANEKTPOJIUTUYECKON AUCCOUMALIMM W OKHUCJIEHUSA-BOCCTAHOBIEHHS. [loHATHE O MNEepexXOoIHbIX
aneMeHTax. AMQOTEepHOCTh. ['eHeTHUecKkHii ps mepexogHoro snemenTa. [leproaudeckuii 3akoH
u llepmogmueckas cucrema xumuuyeckux odieMeHtoB [[. M. MenneneeBa. Xumunueckas
OpraHu3alus )KUBOW U HEXUBOW MPUPOAbI. XUMUYECKUN COCTaB SApPA, MAHTUU M 36MHOU KOPBI.
XUMUYECKUE DJIEMEHThl B KJETKaX JKHUBBIX OPraHU3MOB. Makpo- U MHUKPO3JIEMEHTHI.
O0o01IeHrne CBEICHUNH O XMMHUYECKHX peakuusax. Krnaccupukanus XUMHUYECKUX PEaKIUil 1o
pa3MYHBIM TPHU3HAKAM: «UUCIO M COCTaB pEarupymoIiux H 0O0pa3yrolIuxcs BeIIeCTBY,
«TetioBoi 3G GdeKT», «HAMpaBIICHHE», «M3MEHEHHWE CTENeHEH OKHCJICHHUS JJIEMEHTOB,
00pa3yromux pearupyromue BemecTBay, «paza», «ucnoib30BaHue KaTanmuzaTopay. [loHsTue o
CKOPOCTH XHMHYECKOW peakunu. DakTopel, BIUSIOIMIME HA CKOPOCTb XMMHUYECKUX PEAKLIHM.
Karanuzatops! 1 karanu3. MHTHOUTOPBI. AHTHOKCHIAHTHI.
JdemoHcTpaumu.
Paznuunsie ¢opmbr Tabmmmber J. M. MenneneeBa. Monenn aTtoMoB 31eMEHTOB 1—3-T0

MepruoaoB. Mopenb CTPOCHUSA 3C€MHOI'0 IIapa (HOHCpC‘IHLIﬁ pa3pe3). 3aBHCHMOCTD CKOpPOCTH



XMMUYECKOM peaklMu OT MPUPOJbl PEArupyroIIMX BEIIECTB. 3aBHUCUMOCTh CKOPOCTH
XUMHYECKON peaklUuu OT KOHLEHTPAlUU PEArupyroliuX BEIIECTB. 3aBUCUMOCTb CKOpPOCTHU
XUMHUYECKON peakuMM OT IUIOUIaJM CONPUKOCHOBEHHUS DPEATUPYIOIIMX BEIIECTB («KUITSILIUN
CIIOI»). 3aBUCHUMOCTh CKOPOCTHM XHMMHMYECKOH peakuuu OT TeMIepaTypbl pearupyromux
BeleCcTB. ['OMOreHHBIi M  reTeporeHHbld  Kartauu3bl. DEepMEHTAaTUBHBIA  KaTallu3.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. ITomyyeHnue ruAPOKCUIA IMHKA U UCCIETOBAHKUE €ro CBOMCTB. 2.Mo1eTupoBaHUE MTOCTPOECHUS
[Tepuoanueckoil cucteMbl XumMuueckux saeMeHToB J[. Y. MenaeneeBa. 3. 3aMmenieHue xeine3oM
menu B pactBope cyinbdara meau (II). 4. 3aBUCHMMOCTbH CKOPOCTH XMMHUYECKOH PEaKIMH OT
IPUPO/IbI PEATHPYIOIIMX BEIIECTB HA PUMEPE B3aUMOJICHCTBUS KUCIOT C METAJUIaMHU.

5. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEaKIMM OT KOHLIEHTPALUU PEarupyrouux BEIIECTB Ha
IpUMepe B3aUMOJEHCTBUS LIMHKA C COJITHOM KHCIIOTOM pa3IMuHON KOHUEHTPALIMH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaklUy OT IUIOLIad COIPUKOCHOBEHUS Pearupyromnmx
BeulecTB. 7. MojaenupoBaHUE «KHUIALIETO Cl0s». 8. 3aBUCHMOCTb CKOPOCTH XHMHYECKOMN
peakuy OT TEMIIEpaTypbl PEarupyroluX BEUIECTB HA MPUMEpPE B3aUMOACHCTBUS OKCUAA MEAU
(I) ¢ pacTtBOpoM cepHOW KHCIOTBHI pa3iHuHOM TemmepaTypsl. 9. PasnoxkeHue nepokcuaa
BOoZlopoa ¢ momoinisio okcuaa mapranua (IV) m xaramaszel. 10. OOGHapykeHue KaTanasbl B
HEKOTOPBIX MUUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KHCIOT C METaJlJIaMHU
YPOTPOIIMHOM.

Tema 1. Metamant (14 1)

ITonoxenne metamwioB B Ilepuonnueckoi cucreme xumudeckux snemenTos [[. 1. Menneneesa.
Merannuueckass KpUCTaJUIMUECKas pelieTka M MeTalyIMdecKas XUMH4eckas cBs3b. OOmue
¢busnueckue cBoiictBa metauioB. CriaBbl, UX CBOICTBa M 3HaYeHHE. XUMHUYECKHE CBONCTBA
METAJNIOB KaK BOCCTAHOBHTEJIEH, & TAK)KE€ B CBETE UX MOJIOKEHHUS B AJIEKTPOXUMHUYECKOM PAIY
HanpspkeHud MetaisioB. Kopposust metamioB u croco6sl 00ppObI ¢ Hell. MeTauibl B IpUpoie.
OO61re crnocoObl UX MOTYUYEHHUS.

OO0masi XapakTepHCTHKA IIEJOYHBIX MeTawioB. Metamisl B pupoje. O0mme crnocoosl ux
nosyueHus. Crtpoenue aromoB. lllenouHble MeTamipl — MpPOCThIE BellecTBa. BaxHeilmue
COEIMHEHUS ILEIOYHBIX METaNIOB — OKCHUJbI, THIPOKCHUIBI U COJHU (XJOPHJIbI, KapOOHATHI,
cynbdaThel, HUTPATHI), WX CBOWCTBAa W TNPUMEHEHHWE B HAPOJHOM XO03sicTBe. KanmitHbie
yIoOpeHusl.

O01mas xapakTepucTHKA 3JIeMEHTOB I1IapHO# noarpynnsl I rpynner.

Crtpoenue aromoB. lllenouHo3emenbHblEe MeTalIbl — MPOCThIE BellecTBa. BaxHeilmue

COCIMHCHUA IICITOYHO3EMEIBbHBIX MCTAJNIOB — OKCHUIbI, THAPOKCHUIABI M COJIN (XJ'IOpI/I)II)I,



KapOoOHaThl, HHUTpaThl, Cyiab(darel, (ocdarsl), WX CBOWCTBA W TPUMEHEHHWE B HAPOIHOM
XO34UCTBE.

ANOMUHUH.

Crtpoenue aroma, (pu3mueckre W XHMMHUYECKHE CBOMCTBA MpOCTOro BemiecTBa. CoequHEHHS
ATIOMUHUS — OKCHUJl U THAPOKCUM, UX aM(oTepHbIil XapakTep. BaxHeiiue cony amOMUHUA.
IIpuMeHeHne antOMHUHNS U €70 COCIUHEHUM.

Keaneso.

Crtpoenue atoma, Qu3MUecKHe W XMMHYECKHE CBOWMCTBAa IMPOCTOro BemlecTBa. | eHeTnyeckue
PAIbI Fe'? uFe™.

Baxneiimue conu jxene3a. 3Hau€HUE JKee3a M €ro COSIUHEHUH JUIsl IPUPOJbI U HApOAHOIO
XO0341CTBa.

JdeMoHCcTpanum.

OOpa3upl MIENOYHBIX M IIETOYHO3EMENbHBIX MeTaioB. OOpa3isl cruiaBoB. B3aumoneincTBue
HaTpusl, JIUTUS W KaJlblMsid C BOJOM. B3ammopaeiicTBHME HATpusi MU MarHusi C KHCIOPOAOM.
B3aumoneiictBue meramuioB ¢ Hemerauiamu. [Tomyuenue rugpokcuos xenesa (1I) u (III).
JlaGopaTopHbIe ONBITHI.

12. B3aumojelicTBrEe pacTBOPOB KHUCIOT U cojield ¢ Metauiamu. 13. O3HakoMmiIeHHE ¢ pyAamMu
xkene3a. 14. OxpammBaHUE TUIAMEHH COJIAIMH IIEJIOYHBIX MeTauioB. 15. B3aumopeiicTBue
KanpLus ¢ Bogou. 16.ITomyuenue rujpokcria Kajiblius U UCCIIEJOBAHUE €r0 CBOMCTB.

17. TlonydyeHne ruApoKCUAA AJIIOMHMHMS M HCCIENOBaHME €ro cBOMCTB. 18. B3ammoneiictBue
xenesza ¢ costHor kucnotoi. 19. Ilomyuenune ruapokcunaos xenesa (I) u (III) u uzydyenne ux

CBOWCTB.

Tema 2. IIpakTukym 1. CBolicTBa MeTALJIOB M MX COeIHMHEHHI (2 1)

1. OcymecTBieHre LENOYKH XMMHUYECKMX mpeBpameHui. 2. IlomydyeHne wu  cBolicTBa
coequHeHUN MeTamioB. 3. PelleHne SKCIEpUMEHTANBHBIX 3a/ad Ha paclo3HaBaHHE U
MOJIy4Y€HUE COESAMHEHUM METalJIOB.

Tema 3. Hemeranabl (25 4)

OOmast XapakTepucTUKa HEMeTauloB: mosioxeHue B [lepuoanyeckoit cucreMe XMMHUYECKHX
anemenToB JI. V1. MenneneeBa, 0cOOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpULIATENBHOCTE (D0)
Ka KMepa «HEeMETAUIMYHOCTHY, pan 0. Kpucraumuyeckoe CTpOCHUE HEMETAIUIOB — MPOCTHIX
BenlecTB. Asutorponus. Pusmdyeckue CBOWCTBa HeMeTalioB. OTHOCHUTENBHOCTb ITOHATHUI

«METAJLII» U «KHEMETAJID).



Bonopoa. Ilonoxenue Bomopoaa B Ilepuomnueckoit cuctemMe Xxumuyeckux siaeMeHtoB [, .
MenneneeBa. CTpoeHue atoMa U MOJIEKYJbl. DU3MUECKUE U XMMHUYECKUE CBOMCTBA BOAOPOJA,

€TI0 MMOJIYy4YCHHUEC U ITPUMCHCHHUC.

Bona.

Crpoenne Monekynsl. Bomopoanas xuMuueckas cBsi3b. @U3nvecKrue CBOWCTBA BOJIbl. AHOMAIIUU
CBOWCTB BOJbl. ['mapodunbHble M rugpodoOHbIE BeliecTBa. XMMHUYECKHE CBOWCTBA BOJIbI.
KpyroBopor Boabl B mnpupoae. Bonpooumctka. Aspauus Boabl. bbITOBBIE  (QUIBTPHI.
MuHnepaiibHbie BOJIBL. J{MCTHIUIMPOBAaHHAs BOAA, €€ MOyYeHHEe U IPUMEHEHHE.

OO01asi XapaKkTepUCTHKA raJI0reHoB.

Crpoenue atoMoB. IIpocTbie BeliecTBa 1 OCHOBHBIE CO€IMHEHUS TaJIOr€HOB, X CBOMCTBA.
Kpartkue cBenenus o xiaope, 6pome, prope u iloge. [IpumeHnenue rajjoreHoB 1 UX COEAMHEHU B
HapOJIHOM XO35I1CTBE.

Cepa.

CrpoeHue aToMa, aJuIOTPOIIUs, CBOMCTBA U NpUMEHeHne pomOudeckoit cepsl. Okcubl cepsl (IV)
u (VI), ux nonydenue, cBoicTBa U npuMeHeHue. CepHasi KUCJIOTa U €€ COJIM, UX NPUMEHEHHUE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aToMa M MOJIEKYJIbl, CBOMCTBAa MPOCTOrO BelleCTBa. AMMMaK, CTPOECHHUE, CBOMCTBA,
nojydyeHue u npuMmenenue. Conu aMMOHUS, UX cBoiicTBa U nmpumenenue. Okcuapl azota (II) u
(V).

A3OTHas KHCJIOTa, €€ CBOWCTBA M pUMeHeHne. HUTpaTel 1 HUTPUTHI, MPOOIIeMa X COICpPKAHUS
B CEJIbCKOXO03SIICTBEHHON NMPOAYKIIMH. A30THBIE YI00pEHUS.

Dochop.

CrpoeHue aroma, ayuloTponusi, cBoiicTBa Oeioro M KpacHoro ¢ocdopa, MX HNPUMEHEHHUE.
OcHoBHble coenuHeHus:: okcun (ocpopa (V) u oprodochopnas kuciaora, GocdaTsl.
®docdopHble yIoOpeHHs.

Yraepoa.

CrtpoeHue atoma, aJlJIOTpOMNHsl, CBoWcTBa MoAudukauui, npumenenne. Oxcuasl yriaepoaa (1) u
(IV), ux cBoiictBa u npumeHenue. KapOboHaTsl: KalbLUT, COJa, NOTAll, UX 3HaYCHHE B MPUPOJE
Y J)KU3HU YeJIOBeKa.

Kpemuuii.



CTtpoeHue aToma, KpUCTAJUIMYECKUI KPEMHHH, €ro CBOMCTBAa M mpuMeHeHne. OKCH KpeMHUS
(IV), ero npupoansie pasHOBUIHOCTH. CHUIMKAThl. 3HAUEHUE COEAVMHEHUNM KPEMHUS B KUBOU U
HexuBOM npupoze. [IoHATHe 0 CHIIMKAaTHOM POMBIIIIJIEHHOCTH.

JdemMoHCcTpaumu.

OOpa3upl rajJjoreHoB — MPOCTHIX BELIECTB. B3auMmoaeiicTBHE TalloTeHOB C HATpUEM, C
anoMuHueM. BeiTecHEHHE xJl0poM Opoma MM MOJAA U3 pacTBOPOB UX coieil. Bzaumoneiicteue
Cephl ¢ METAJIAMU, BOJIOPOJAOM U KHUCIOPOJOM. B3auMoIelicTBUE KOHLIEHTPUPOBAHHON a30THOM
KUCIOTBI ¢  Meabto. [lormomieHue  yriieM  pacTBOPEHHBIX — BELIECTB  WMJM  Ta3oB.
Boccranosnennemenu u3 ee okcunaa yriaem. OOpasipl IPUPOAHBIX COEIMHEHUI XJopa, Cepbl,
docdopa, yrnepona, kpemaus. OOpa3ipl BaXKHEUITUX NI HAPOAHOTO XO3SAKCTBA CyJb(})ATOB,
HUTPATOB, KapOOHATOB, pocharoB. OOpa3Ibl cTEKIIA, KEPAMHUKH, [IEMEHTA.

JlaGopaTopHbie ONBITHI.

20. Ilonyuenue u pacno3HaBaHue Bojopona. 21. VMccnenoBaHue MOBEPXHOCTHOTO HATSKEHUS
BO/bI. 22.PacTBOopeHue nepmMaHraHaTa Kajaus WM MEAHOro Kyrnopoca B Boje. 23. I'maparanus
obe3BoxkeHHOro cynbdara meau (II). 24. U3roToBieHUE TUTIICOBOTO OTIICUATKA.

25. O3HakoMIIeHHE C KOJUIeKIHeW OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MuHepanbHOW Bonbl. 27. KauecTBeHHass peakiusi Ha ranoreHug-uoHbl. 28. Ilomyuenue u
pacriozHaBanue kuciopona. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoze. 30.CoiicTBa
paszbapiienHon cepHoil kuciotel. 31. M3ydyenue cBoiicTB ammmuaka. 32. Pacrno3naBanue coseit
ammoHus. 33. CBoifctBa pa30aBineHHON a30THOM  kucnoTel. 34. BsaumopeiictBue
KOHIIGHTPUPOBAaHHON a30THOM KucioThl ¢ Meabto. 35. T'openue docdopa Ha BO3ayxe U B
kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yrius B kuciopoje. 38. [lomyuenue
YTOJIBHOM KHUCTOTHI U U3y4eHue ee cBoicTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [losydeHue KpeMHEBOI KHCIOTBI M U3y4EHHE €€

CBOMWCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coequHeHMiT HeMeTaL10B (3 1)

1. Pemenue nskcnepuMeHTanbHbIX 3anay no Teme «lloarpynmna ramoreHoB». 2. Pemenue
IKCIIEPUMEHTANIbHBIX 3am1ad 1mo Teme «lloarpymma kucnopoma». 3. Ilomyuenue, cobupanue u
pacro3HaBaHUE Ta30B.

Tema 5. O0001mIeHHe 3HAHNH 10 XUMMH 32 KyPC OCHOBHO# mKoJbl. [loaroroska

K rocyapcreeHnoi uroropoii arrecraunu (T'HA) (10 4)

Ilepuoanueckuii 3axkoH u [lepuoauueckas cucreMa xumMmuueckux 3yemeHToB . . Menaeneesa.

®u3NYecKul CMBICI TOPSAJKOBOTO HOMEpa »JJEMEHTa, HOMEpPOB NEpHOJa M  TPYIIIHL.



3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCIUHEHHH B MepHoJax M TIpyImax B
CBETE MPEACTABICHUI O CTPOCHUH ATOMOB AJIEMEHTOB.
3HaueHHE MEPUOAUYECKOTO 3aKOoHA. BuIbl XMMHUYECKMX CBSI3€d M THUIBI KPUCTAILUTMYECKHUX
pemieTok. B3anMocBs3p cTpoeHust U cBOMCTB BellecTB. Knaccudukanus XUMUYECKUX peakuuit
[0 Pa3IMYHbIM NMPU3HAKaM (UHCIIO U COCTaB Pearupyrouux U 00pa3yroIuXcs BEIIeCTB; HaJuune
rpaHullbl  pasfena (a3; TerIoBod JPQeKT; U3MEHEHUE CTEMEHEH OKHCICHUS aTOMOB;
WCIIOJIb30BAHUE KaTallM3aTopa; HampaBiieHUe npoTekanus). CKOPOCTh XUMHUYECKUX PEaKIHil 1
dakropbl, Biaustonme Ha Hee. OOpPaTUMOCTh XMMHUYECKUX pPEaKIUil U CrocoObl CMENICHUS
XUMHYECKOT'O PAaBHOBECHS.
[IpocTeie ¥ cnoXHBIE BeHIECTBA. MeTaibl U HEMETAUIbl. ['€HETMYEeCKHE psAIbl METaa,
HEMeTaula W TnepexogHoro wmetaia. OKCHUABIM  TUAPOKCHABI (OCHOBAaHHUS, KHCIIOTHI,
amoTepHbIe THAPOKCHUBI), colu. VX cocTaB, kinaccudukanus u o0re XMMHYECKHUe CBOICTBA B
CBETE TEOPUHU IIEKTPOIUTUIECKON JTUCCOLIUAIUH.

MecTto yueOHOro npeaMera B y4eOHOM IJIaHe
Oco0eHHOCTBIO  conepkaHUsi Kypca «XHUMHS» SBISETCS TO, YTO B 0a3UCHOM Yy4eOHOM
(oOpazoBarenbHOM) IIJIaHE OTOT NPEAMET TMOSBISETCS TMOCICAHUM B DAy HU3YYCHHS
€CTeCTBEHHOHAYYHBIX JUCHUIUIMH. J[aHHAas HEOOXOAMMOCTh OCBOEHHUSI OOBACHSAETCS TEM, 4TO
IIKOJIBHUKKA JIOJDKHBI  00JIalaTh HE TOJBKO OMNPEAEICHHBIM 3alacoM IMpeIBapUTEIbHbIX
€CTECTBEHHOHAYYHBIX 3HAHHI, HO M JJOCTAaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIJICHUEM.
YyamuMmucs y)xe HaKOTUIEHBI 3HAHUS 10 CMEXHBIM TUCIHUIUIMHAM IHKJIA: OUoNoruu, QPU3uKH,
MaTeMaTuku, reorpaduu, cHOpMHUpPOBATHCH YMEHHS aHAIW3UPOBATh, BECTH HAOIIOACHMUS,
CpaBHUBATh OOBEKTHI HAOIIOICHMUSI.
B cootBercTBUM C y4eOHBIM IUIAaHOM Ha M3ydy€HUE XMMHMM B 8 Kilacce OTBOJIUTCS 2 4Yaca B

Hepelro, 68 4acoB B I'oJl, B 9 kjacce OTBOAUTCSA 2 Jaca B HEAEI0, 68 4acoB B I'OI.

TemaTuueckoe IJIAHUPOBAHHUE

8 Kiacc

KanennapHo-remaruueckoe miaaHupoBadue 8 kiace (2 gaca).

No | Tema KommgecTBo KonmuaectBo
4acoB MPaKTUYECKUX
158 KOHTpOJ’II)HI)IX
pabot

Paznen 1. BBenenue (4 4.)




1 [Ipenmer xumuu. BemectBa. UncTpykTax no Th 1

2 [IpeBpaienus Bemects. Mcropus pa3sutus xumuu | 1

3 3HaKu XUMUYECKHUX d1eMeHTOB. Tabmuma J[. 1. 1
MenpeneeBa

4 Xummnuaeckue Gopmyiibl. OTHOCUTETbHBIE AaTOMHAs 1
U MOJIEKYJIIpHasi Macchl. MaccoBasi A0S dJIeMEeHTa
B COCTMHEHUU

Paznen 2. ATOMBI XMUMHUYECKHX 37eMEHTOB (8 4.)

5 OcHoBHBIE CBeieHUs1 0 cTpoeHuu aToMoB. CocTaB 1
aTOMHBIX sifep. M3oTormsl

6 OnekTpoHbl. CTpOEHHUE IEKTPOHHBIX 000JI0UEK 1
aTOMOB.

7 HN3MeHenune CBOMCTB XUMHYECKUX 3JIEMEHTOB 110 1
rpynmnam u nepuoaam

8 Wonnast xumuyeckasi CBSI3b. 1

9 KoBaneHTHast HemoysipHas CBSI3b. 1

10 | DuekTpooTpuIaTeIbHOCTh. KoBasieHTHAs MosipHast 1
CBSI3b.

11 | Meramummueckass XuMu4aeckas cBsi3b.O000meHne u
CUCTEeMaTH3alus 3HaHU 00 JIeMeHTaX, 0 BUAaX 1
XUMHYECKOU CBSI3H.

12 | Konrponbhas pabora Nel no teme «AToMbI
XMUMHYIECKHUX DIIEMEHTOBY 1

Pasnen 3. IIpocteie BemecTsa. (6 4.)

13 | TIpocTbie BemecTBa-METAILIBI. 1

14 | IIpocTsie BelecTBa-HEMETAIIbI, UX CPAaBHEHUE C 1
MeTaJUIAMH. AJIJIOTPONUSL.

15 | KonuuecTBO BemiecTa. 1

17 | MonstipHslit 00beM Ta3000pa3HBIX BELIECTB. 1

18 | Pemrenue 3amau. O000IIEHNE U CUCTEMATH3AIIHS 1
3HaHu# 1o TeMe «IIpocTele BemecTa»

19 | KonrponsHas padora Ne2no teme «IIpoctbie
BEIIECTBAY. 1

Paznen 4. CoenrHeHUST XMMUYECKUX 3JIEMEHTOB. (14 4.)

20 | Crenenb okucienus. OCHOBBI HOMEHKIIATYP bl 1
OMHAPHBIX COCTMHECHUN

g;- Okcuapl. 2

gi_ OcHoBaHus. 2

25 | Kucmorsl. 2

26- | Conu KaK IIPOU3BOIHEIE KUCIOT U OCHOBAHUIA. 2




27

28 | O6006meHne 3HaHUI 0 KIacCU(UKAIIAN CIOKHBIX

BEIIIECTB.
29 | Amop(HbIE U KPCTALUTMYECKUE BEILECTBA 1
30 | YucTele BemecTBa U cMecH. MaccoBast 1 00beMHas 1

JIOJIS1 KOMIIOHEHTOB CMECH.
31- | Pacuersl, CBA3aHHBIE C TOHATHEM IO, 9
32 | O6001IeHre ¥ cucTeEMaTU3aMs 3HAHUI
33 | Kontponbhas padota Ne3mo teme «CoennHeHus

XUMHYECKHUX JIEMEHTOBY

1 1

Paznen 5. I3smenenus, npoucxosuiue ¢ Beuiectamu. (13 1 )

34 | duszuueckue sBieHud. Paznenenue cmeceil. 1
35 | Xumudeckue sBICHUS. Y CIIOBUS U MTPU3HAKU
MPOTEKAHUS XUMUYECKUX PEaKIni 1

36 | 3aKOH COXpaHCHHS MAaCChl BEIIECTB. XHMHYCCKHC

ypaBHCHHSI. 1
39-
38 PacueTsl 10 XUMUYECKHM YPaBHCHHUSIM. 2
39 | Peakuuu paszioxeHus. [IoHATHE O CKOPOCTH 1
XUMHUYECKON PEakIluyi U KaTaln3aTopax
40 | Peakuuu coeMHEHUS. 1
41 | Peaknuu 3aMeIIeHUsI. 1
42 | Peakiuu o6MeHa. 2
43 | Tumbl XUMUYECKHUX PEAKIIMi Ha TPUMEpE CBOWCTB 1
BoJbl. [loHsATHE O THIpONIH3E.
44 | O0oOI1IEeHHE U CUCTEMaTH3alUs 3HAHUH 110 TEME 1

«I/IBMGHSHI/H{, MPOUCXOAAINEC C BEHICCTBAMU

45 | KoutponbHas padota Ne4.3 o teme «V3mMeHeHus, 1 1
MIPOUCXOISTIIHNE C BEIICCTBAMID)

Paznen 6.11paktuxym1.«IIpocreiitue onepanuu ¢ BemecTBoM»(34daca)

46 | Ilpaktuueckas padora Ne 1. [Tpasuna Th mpu 1
pabote B xuMuueckom kabuHere. [Ipuembl 1
oOparieHus ¢ J1abopaTopHbIM 000PYIOBAHHEM

47 | Ilpaktuueckas pabora Ne 2. [Ipuznaku

. 1
XUMHYECKUX PEAKIUI 1
48 | Ilpaktuueckas padorta Ne 3 Ilpurotosnenue
pacTBOpa caxapa U ONpeeICHUEe MaCCOBOM JTOJIN 1 1

€Tro B paCTBOPC.

Pa3nen 7. PactBopenue, pactBopsl. CBOMCTBa pacTBOPOB 3eKTpoanuToB(184yacos)

49 | Pacteopenue. PactBopuMocCTh. THUIIBI pacTBOPOB.

50 | DnekTponuTHUECKas IUCCOLHUALINSL. 1

51 | OcHOBHBbIE MOJOKEHUS TEOPUH
AJIEKTPOIUTUYECKOM TUCCOIMALINY.

52- | VoHHBIE ypaBHEHHS PEaKIIUii. 2




53

54- | Kucnotsl: kinaccuduKaIys U CBOMCTBA B CBETE

55 | TOA 2
56- | OcHoBaHus: KjaccU(HKaIMI U CBOWCTBA B CBETE 2
57 | TO/N,

58- N

59 Okcuapl: K1accupuKamms 1 CBOMCTBA 2

60 Comu: knaccudukanus u cBoricta B cBete TO/] 1

61 | I'emermdeckas CBSI3b MEXKIY KaccaMu 1
HEOPraHUYECKHUX BEIECTB.

62 O000111eHrEe U cCUCTEMAaTU3ALMS 3HAHUHN 110 TEME.
PactBopenue. PactBopsl. CBolicTBa pacTBOpOB 1
AJICKTPOJIUTOB

63 | KonTponbHas pabota Ne5.PactBopenue. PacTBopsr. 1 1

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB

Paznen 8. OxuciuTensHO-BOCCTAaHOBUTEIBHBIC peakuuu. (3 4.)

64 | OxuCIUTENLEHO-BOCCTAHOBUTENLHBIE PEAKIIHH. 1

65 | CBoiicTBa M3y4YCHHBIX KJIACCOB BEIIECCTB B CBETE 1
OBP

66 | O0o00IIEHNE U cUCTEMATH3AIHAS 3HAHUN 110 TEME.
«OKHCIUTENBHO - BOCCTAHOBUTEIILHBIC PEAKITUI 1

Paznen 8. Ilpaktuxym 2. «CBOICTBa pacTBOPOB AJIEKTPOJIUTOB.

67 | Pemenue sKCriepuMEHTAIBHBIX 33124 1 1

68 | ITosTOpenue 1

Kanennapuo-rematuyeckoe niiaHupoBanue 9 kiace (2 gaca).

Ne Tema KonunuectBo
4acoB

Brenenne. O0uiasi XapaKTepUCTHKA XUMHYECKHX )JIEMEHTOB M XUMMHYECKHUX PeaKIluid.
Ilepuonnyeckuii 3aK0H U MepPUOIUYECKAS CUCTEMa XHMHYECKUX IJ1eMEHTOB
JA.A.Menneneea. (104.)

1 XapakTepruCcTHKa XUMHUYECKOTO 3JIEMEHTA Ha
OCHOBAaHMHU €ro nojioxeHus B [lepuoanueckoi 1
cucteme /I. 1. Menaeneena

2 CBolicTBa OKCUAOB, KUCIIOT, OCHOBAaHUI U COJICH B

CBETE TEOPUH DIEKTPOJMTHICCKON nuccormanuu u | 1
OKHCJIEHUSI-BOCCTAHOBJICHUS

3 AmMoTepHbIE OKCHUIIBI U THIPOKCHIBI 1

4 Ilepuoanueckuii 3akoH u [lepronnueckas cucrema
. Y. MeHnneneeBa B CBETE yUEHUS O CTPOCHUU 1
aToMa

5 XuMH4YecKasi OpraHu3alus )KMBOM 1 HEKUBOU 1
PUPOIBI

6 Knaccupuxanmys 1




XUMHUYCCKHUX peaKHI/Iﬁ 110 pa3JIMYHBIM OCHOBAHUAM

7 [TonsiTHE O CKOPOCTH XMMHUUYECKON pEaKLIUU 1

8 KaranusaTopsl 1

9 O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME 1
«BBenenuey

10 KonTpouabsnas pabéoraNel no teme «BBenenue» 1

Tema 1. MeTanabi(184.)

11 ITonoxkeHue 3IEMEHTOB-METAJIOB B
ITepuoauueckoii cucreme JI. 1. Menaeneesa u 1
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. DPu3nyeckue
cBoiicTBa MeTaJuIoB. CIIaBhI

12 XUMHYECKUE CBOMCTBA METAIIJIOB

13 Metamibl B ipupoze. Obiue crnocoObl uxX 1
MOJTyYCHUS

14 Pemenue pacdeTHBIX 3a7a4 ¢ TOHATHEM MacCcoBast 1
JIOJIs1 BBIXO/1A TTPOTyKTA

15 [ToHsATHE O KOPPO3MHU METAILIOB 1

16 [{emounble MeTaUIBI: 00IIAs XapaKTEPUCTUKA 1

17 CoeanHeHns EI0YHBIX METAIOB 1

18 IlenouHO3eMeIbHBIC METAILILI: 00IIIast 1
XapaKTePUCTHKA

19 CoeMHEeH s IEI0YHO3EMEIbHBIX METAIIOB 1

20 AIOMUHUHN — IEpeXOIHbIN 31eMeHT. Du3nueckue
U XUMUYECKHUe cBoiicTBa amtomMunus. [lonydenne n | 1
MIPUMCHCHUE ATFOMIHHSI

21 CoequHeHHs aTIOMUHUS — 1
OKCHJI ¥ THIIPOKCHI, X aM(OTEPHBII XapakTep.

22 IIpakTyeckas padora Nel
OcyIecTBICHHE EMOYKH XUMHUICSCKIX 1
IIPEBPAILCHUI

23 XKenezo — snement VIII rpymnmbr mobouHoM
noarpynnsl. usndeckre U XuMUUeckue cBoiictea | 1
)kenesza. Haxoxxnenue B npupoze.

24 Coenunenus skenesa +2,+3 Ux KaueCTBEHHOE
onpenenenne. lenermueckue psasl Fe u Fe™, !

25 IIpakTnyeckas padora Ne2 1
ITonydyenue u CBONMCTBA COEAMHEHUN METAIIJIOB

26 IIpakTnyeckas padora Ne3
Pemenne skciepuMeHTaTbHBIX
3a/1a4 Ha pacrlo3HaBaHUE U MOJyYeHUE 1
CO€IUHEHHUI METaJIOB

27 O06061IeHre 3HaHUH TI0 TeMe «MeTaTbDy 1

28 KontpoabHasi padora Ne2 1
1o TeMe «MeTalIbl»

Tema 3. HemeTasuibi(284.)

29 OO0mast xapakTepUCTHKA HEMETAJIOB 1

30 OO01mye XuMAYECKUE CBOMCTBA 1




HEMETaJJIOB.
Hewmeransl B mpupo/ie U ciocoObl UX MOTY4YEeHUs
31 Bonopon 1
32 Boma
1
33 [anorensr: 06Iast XapakKTepUCTHKA 1
34 CoennHeHHs rajJoreHoB 1
35 IIpakTuyeckasi pa6ora Ne4
Pemienue sxkcrieprMeHTaIbHbBIX 33/Ja4 10 TEME 1 1
«[loarpyrma raJoreHoB»
36 Kucnopon 1
37 Cepa, ee pu3nueKkne U XUMUYECKUE CBOWCTBA 1
38 CoenuHeHHs Cephbl 1
39 CepHas KUCIIOTa Kak JIEKTPOJIUT U €€ COJIU 1
40 CepHas kucinoTa Kak okucinutens. IlomydeHue u 1
NPUMEHEHHE CEPHON KUCIIOTHI
41 IpakTn4yeckas padora NeS
Pemenne skciepuMeHTAIBHBIX 33724 I10 TEME 1 1
«[loarpynmna kucnoponaa
42 A30T U ero cBoiicTBa 1
43 Ammuak u ero coepnnenus. Conyu aMMOHUS 1
44 Oxkcubl a30Ta 1
45 A30THAasI KKCJIOTA KaK DJIEKTPOJINT, €& mpuMeHenne | 1
46 A30OTHas KUCIIOTa KaK OKUCIINTENb, e€ moaydeHue | 1
47 ®ochop. Coequnenust pocdopa. [lonsarue o 1
dbochopHBIX yT0OpeHUIX
48 VYraepon 1
49 Okcuasl yriaepoaa 1
50 VYronbHas kucnora u €€ conu. JKecTKocTb BO/IbI U 1
CHocoObl €€ yCTpaHeHUs
ol Kpemuuii 1
52 CoenvHeHns KpeMHUs 1
53 CuIMKaTHAs TIPOMBIIIIEHHOCTh 1
54 IIpakT4eckas padora Ne6 1 1
[Tonryuenue, cobupanue 1 paclio3HaBaHUE ra30B
55 06061eHue o Teme «Hemeranmisny 1
56 Kontpoabsnast padora Ne3 no teme «Hemeramby | 1 1
Tema 5. O6001meHHe 3HAHMI MO XUMHHM 32 KYPC OCHOBHOI1 11K0Jb1. [loaroroBka k
utoropoi arrecramuu ('A) (104.)
57 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema
. 1. Menneneena B CBETE TEOPUU CTPOEHUS 1
aToma




58 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U
UX COCMHEHUH B epHO/Iax U IpyImax B CBETE 1
MPEJICTABICHUI O CTPOCHUU aTOMOB 3JIEMEHTOB.
3nauenue [lepuonnyeckoro 3aKkoHa

59 Bunbl XuMHUYECKUX CBI3EH U TUIIBI
KPUCTATHYECKUX PeleToK. B3aumMocBs3b 1
CTPOEHUS ¥ CBOMCTB BEIIECTB

60 Knaccudukanus XuMu4eckux peaxiuii mo 1
pa3IMYHbBIM NPU3HAKAM.

61 CKOpOCTh XUMHUUYECKUX PEaKIni 1

62 Knaccudukanus HeopraHu4ecKuX BEUIECTB 1

63 CBoIiCTBa HEOPTaHUYECKUX BEILECTB 1

64 I'enernueckue psabl MeTalIa, HEMETaIIa U 1
NEPEXO0JIHOTO MeTajlia

65 Tpenunr-rectupoBanue no Bapuantam ['MA 1
MPONUIBIX JIET U IEMOBEPCHH

66 KonrposbHnas pa6ora NedPemenne TUA 1 1

67-68 | Peseps 2
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