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IosicHuTeIbHASA 3aNIMCKA K pa0doyeii mporpamme no xumum B 8 — 9 Kiiaccax.

Pabouas mporpamma mo XMMHH OCHOBHOTO O0IIero oOpa3zoBaHus [ 0cynapcTBEHHOTO OOKETHOTO
oOmmeoOpa3zoBarenbHOro yupexaeHus Camapckoil o0mactu cpeanei 001eoopa3oBaTebHON IKOJIBI
UMEHHU TOJIHOTO Kapanepa opneHa CnaBbl Anekcanapa Muxaiinosuua Illymaiikuna c. Crapsiid
Amanak MyHununaaeHoro paiioHa IloxBuctHeBckuii Camapckoil o00iacTu cocTaBlieHa Ha
OCHOBAHUH CJIETYIOIINX HOPMaTHBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanpubiii 3ak0H OT 29.12.2012 roma Ne 273-D3 «O6 o6pazoBanuu B
Poccuiickoit @enepanuny;

2. denepanbHBIE TOCYIApCTBEHHBIH 00pa30BaTENbHBIA CTaHJAPT OCHOBHOTO OOIIEro
0o0pa3zoBaHus, YTBEPXKIEHHOTO TpHKa3oM MuHHCTepcTBa 00pa3oBaHMs W Hayku Poccuiickoit
®enepamun ot 17 nexadpst 2010 r. Ne 1897 (6 ped. om 31.12.2015);

3. IIpumepHas ocHOBHasi 0Opa3oBaTesibHas MPOrpaMMa OCHOBHOTO 001ero oopasoBanus (6
peod. om 28.10.2015);

4. OcHoBHasi o0Opa3oBaTesbHasi porpaMMa OCHOBHOro obrmiero oopazoanus ['bOY COII
uM. A.M. Hlynaiikuna c. Crapbiii AMaHax.

5. Xwumus. Ilpumepnbie paboune nporpammsbl. llpenmernas nunus ydebHuko O. C.
ladbpuenssma, W. T'. Octpoymoma, C. A. CmagkoBa. 8—9 xmaccer @ yded. mocoOwe uist

obrmeobpaszoBarenbubix opranusaimii / O. C. Tabpuenss, C. A. CnagkoB — M. : [Ipocsemnienue,
2019.

Llenamu uzyyenus xumuu ¢ 0CHO8HOI UWiIKOe SIBISIOTCS:

1) dopmupoBanue y 0OyYarOIIMXCS yMEHHS BUICTh W IMOHMMATh IIEHHOCTh OOpa30BaHM,
3HAYUMOCTh XUMHUYECKOTO 3HAHUSA JJIsI KaXIOro 4YelloBeKa HE3aBHUCUMO OT €ro
npodeccuoHanbHON JAEATENbHOCTH; YMEHHS pa3ninyaTh (akTbl M OIEHKH, CpaBHUBATbH
OLICHOYHBIE BBIBOJBI, BUIETh HX CBSI3b C KPUTEPHUSIMH OIEHOK M CBSI3b KpPUTEPUEB C
OTIPENICTICHHON CHUCTEMOW TIIeHHOCTeH, (OpMyIUpoOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

2) dopmupoBaHre y OOYYAIOIIMXCS IEJOCTHOIO MPEACTABICHUS O MHPE M POJIM XUMHH B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KAapTUHBI MHpA; YMEHHUA OOBICHSTH
OOBEKTBl U MPOLECCHl OKpYXAloMlel JeHCTBUTEIbHOCTH — MPUPOTHOM, COLUAIBHOM,
KYJIbTYPHOI, TEXHUYECKOU CPEJIbl, UCHOIb3YS I 3TOT0 XUMHUECKUE 3HAHUS;

3) npuoOpereHre OOYYAIOIIMMHKCSA OIbITA PAa3HOOOPA3HOH JAEATEIBHOCTH, IO3HAHHS U
CaMOIIO3HAHMsI;  KJIIOUEBBIX  HAaBBIKOB  (KIIIOYEBBIX  KOMIIETEHTHOCTEW), HMMEIOIIUX
YHUBEpPCAIIbHOE 3HA4YCHHWE MJIsl Pa3IUYHBIX BUAOB JEATENbHOCTH: pEUICHUS MpooiieMm,
MPUHATHS PEIICHUH, TMOWCKA, aHanmu3a M 00paboTku HHQPOPMALUK, KOMMYHUKATUBHBIX
HaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, 0€30MaCHOr0 OOpaleH sl C BEIIECTBAMU B
MOBCEIHEBHOM KU3HU.

OCHOBHBIMH 33/1a4aMU U1 OCBOCHHS 0a30BOTO YPOBHS XMMHH 32 9 KJ1acc SIBJISIOTCS:

- 3HAKOMCTBO M pAa3BUTHE CBEICHHMH O CBOMCTBaX KJIaCCOB BEIIECTB — METALIOB U
HEMETAUIOB (IIEIOYHBIX M MICJTOYHO3EMEIbHBIX METAJJIOB, TAJOTCHOB W MHOTHX JPYrHX
HEMETAJIIOB).

- pacUIMpeHue MPEJCTABICHUI O CBOMCTBAX BKHBIX B HAPOJIHOXO3SMCTBEHHOM OTHOIIICHUE
BEIIICCTB.

- YrayOJieHHe 3HAaHUK O 3aKOHOMEPHOCTSIX MPOTEKAHMSI PEaKIMi U UX KIacCH(DUKAIHH.

JlocTiKeHNe TOCTaBJICHHBIX IIeJIel U 3ajlad, YCIICIIHOE OBIIAJICHUE YUEOHBIM COJICPKAHUEM
npeaMeTa TMPEANoiaraloT HCHOJIb30BaHUE Pa3HOOOPA3HBIX CPEICTB M METOJIOB OOyYCHUSI.
OCHOBHBIC METO/IbI OOYYCHHsST OCHOBAaHbI HA CHCTEMHO - JICSTEIBHOCTHOM TIOJXOJE: METO/T
MPOEKTOB M HCCIICAOBAHUN, METOJMKA MPOOJIEMHOTO M Pa3BUBAIONIETO OOy4YCHUs, pedIecKCHBHBIC
MeToqpl. Ocoboe 3HadeHHue NPUOOPETArOT METOMbl JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYUCHHUS,



MOMOTAIOIINE PACKPBITHIO M KOHKPETH3alMU pPacCMaTPUBACMBIX IMOHATUH W TOJIOKEHUH, CBSI3H
0000IIEHHBIX 3HAHUM MTPEIMETA C TMUYHBIM COIIMATbHBIM OIIBITOM.

B yueOHOM mporiecce MCIONB3YIOTCS MH(POPMALMOHHO- KOMMYHUKAIIHOHHBIE TE€XHOJIOTHU
(MKT).

@opMbl  OpraHu3allMM  3aHATHH:  NPAKTHYECKOE  3aHATHE, YydeOHas  SKCKypCus;
WHIMBUyalbHAsI, TApHas U TPYNIoBasi (OpMBbI 00yUEeHHUS.

Metoapl 00y4eHHUs: WUTFOCTPATUBHBIN, PEMPOAYKTUBHBINA, METOJI MTPOOIEMHOTO M3JIOKEHHS,
IBpUCTHYECKAs Oecea, MO3TOBOH IITYPM, METO]T IIPOEKTOB.

CpencrBa oOydeHUs: CXEMBbI, TaOJNWIBI, JHATPAMMBI, AITOPHTMBI, OMOPHBIE KOHCIIEKTHI,
Tectel, DOP.

B PaGoueii mporpamMme mpemrycMOTPEHBI BBOJHBIE U MOBTOPUTEIHHO-0000IIAIOIINE YPOKH,
KOTOpBIE CIOCOOCTBYIOT aKTHBH3AIUK yIeOHOW AEATENHHOCTH IIKOJBHHKOB, (DOPMHPOBAHUIO Y
HUX [EJOCTHBIX MpEJCTaBIeHU. B KaleHIapHO-TEeMaTHYECKOM IUTAHUPOBAHWU yYHTHIBACTCS
BO3MOYKHOCTH MCIIOJIb30BaHUS YPOKOB 0000IIIEHUS U 3aKpETICHUsT y4eOHOTO MaTepuaa.

PaGouasi mporpamma mnpeaycMaTrpuBaeTr cieaymoume ¢GopMbl NPOMEKYTOUHOH U
UTOrOBOM AaTTeCTAMM: TECTUPOBAHHWE, CAMOCTOSITENIbHBIE pPalbOThl, 0000IIArONEe  YPOKH,
KOHTPOJIbHBIE pab0ThI, (PPOHTANIBLHBIN ONPOC, 3aYETHI.

OO0mas xapakTepucTUKa y4eOHOro npeamera « XuMus»

B cootBerctBun ¢ ®enepanbHbIM TOCYIAapCTBEHHBIM O0Opa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 001Iero o0Opa3oBaHusi OOydYarImMecs: TOHKHBI OBIAJCTh TAKUMH TO3HABATEIbHBIMU
y4eOHBIMU JAECUCTBUSAMH, KaK yMeHHE (OpMYIHpOoBaTh MpoOIeMy M THUINOTE3y, CTaBUTh LEIU U
3aaa4yd, CTpPOUTH IIJIaHbI OJOCTHKCHUA ueneﬁ N pPCHICHUA TIIOCTABJICHHBIX 3aJad, IIPOBOAHTH
SKCIEPUMEHT U Ha €ro OCHOBE JAENaTh BBHIBOABI U YMO3AKIIOUEHHUS, IPEICTABIATh UX U OTCTauBaTh
CBOIO TOUKYy 3peHus. Kpome Toro, ydvamiuecsi AOJDKHBI OBJIAJIETh MpPUEMaMH, CBS3aHHBIMH C
orpesiesIeHUEeM NMOHATHUI: OTPAHUYUBATh UX, OMUCBHIBAThH, XapaKTEPU30BaTh U CPABHUBATD.

CnenoBaTenbHO, TpPU HM3YYEHHUM XUMHUM B OCHOBHOHM mIKOJIe OOydarouiuecs TOJKHBI
OBJIAJIeTh Y4€OHBIMU JACUCTBUSIMH, IMO3BOJIAIONIMMU MM JOCTUYL JIMYHOCTHBIX, MPEIMETHBIX W
MeTanpeMETHBIX 00pa30BaTENbHBIX pe3yabTaToB. OCcOOEHHOCTH cojep)kaHus O0ydYeHHs XUMHU B
OCHOBHOI 1IKOJIe OOYCIIOBJIEHBI CHEUU(PHUKON XMMHUHM KaK HayKd W IOCTaBJICHHBIMH 3a/lauyaMU.
OcHOBHBIMH TIpoOJIEMaMU XUMHU SIBIISIIOTCS M3Y4EHHE COCTaBa M CTPOCHHUS BELIECTB, 3aBUCUMOCTH
UX CBOWCTB OT CTpPOEHHS, IOJydeHHE BEUIECTB C 3aJaHHBIMH CBOMCTBAMH, HCCIIEIOBaHUE
3aKOHOMEPHOCTEH XMMHUYECKUX PEaKIUid W MyTed YIpaBJIeHHWS WMU B LENAX MOJIYYEHHUS BEIIEeCTB,
MaTepHUasoB, SHEPTUH.

3HAYUTENFHOE MECTO B COJEpAHMU Kypca OTBOJAUTCS XUMHYECKOMY 3KcrepumeHTy. OH
no3BosisieT chOpMHpOBaTh y YydYalllUXCA CHElUUabHbIE MpeIMETHble yMEHHs paboTaTh ¢
XMMHYECKUMU BEIIECTBAMH, BBIIIOJIHATH MPOCTHIE XUMUYECKUE OMBIThI, HAYYUTh UX OE30TaCHOMY U
HKOJIOTUYECKU TPAMOTHOMY OOpAIIEHHIO C BEIIECTBAMU B OBITY M Ha MPOU3BO/ICTBE.

[IpakTdeckue pabOTHI CrPYyINIUPOBAHBI B OJOKM — XUMHUUYECKHUE MPAKTHKYMBbI, KOTOpBIC
CIIy’)KaT HE TOJIbKO CPEACTBOM 3aKpeIUICHHUs YMEHUN M HaBBIKOB, HO W KOHTPOJIA KadecTBa HX
c(hOpMHUPOBAHHOCTH.

Mecrto npeamera B y4eOHOM IIaHE IIKOJIbI.
Ha u3ydeHnu XMMUHU B OCHOBHOM I11KoJTe Bhiensercs 136 yaco. B 8 — 9 kiaccax mo 68 vacos (2 u
B Hezento), 34 yueOHbIe HeJleNu.
PaGouas yyeOHast mporpaMma BKITIOYaeT B ceOs: IMIaHUPyEeMble pe3ylbTaThl, COAEpKaHNuEe y4eOHOTO
mpeaMeTa, TeMaTHIeCKOe MIIaHUPOBAHHE.
Cpok peanuzanuu nporpaMmmsl 2 roja.



JInyHOCTHBIE, MeTanpeIMeTHbIE U NpeIMeTHbIE Pe3yJIbTAThl H3yYeHHUsl Y4eOHOI 0
npeaMera

JlesTenbHOCTh  O0OPa30BATENBFHOTO yUPESXKACHHUS OOIIero oOpa3oBaHus B OOYUCHUH XUMHH
J0JKHA OBITh HAalpaBJieHa Ha TOCTIKEHUE 00YyJarOIMMUCS CISTYIOIUX JJMYHOCTHBIX Pe3yJIbTaToOB:

1) B LIEHHOCTHO-OPHEHTAIIMOHHOI c(epe - YyBCTBO TOPIOCTH 338 POCCHUCKYI0 XUMHUYECKYIO
HayKy, TYMaHH3M, OTHOIICHHE K TPYAY, LeIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

2) B TpyHOBOii cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalIbHEHIIICH 00pa30BaTe/IbHOM
TPAEKTOPHUH;

3) B MO3HABATENbHOW (KOTHUTUBHOM, WHTEIUICKTYalbHOW) chepe —MOTHBALUS Y4YCHUS,

YMEHHE YIPaBJIATh CBOCH IMO3HABATEIILHON JESITETbHOCTBIO.

MertanpeiMeTHBIMU ~ pe3yJIbTATAMH  OCBOCHHS  BBITYCKHUKAaMH OCHOBHOHM  IIIKOJIBI
MIPOTPAMMBI TT0 XUMUH SIBIISTFOTCSL:

1) RmIeHKC YHUBEPCATEHBIMA ECTCCTBCHHO-HAYIHBIMA CTIOCO0AMY  JISTTRIIBHOCTHL,  HAOVTFOTICHHE, VBMEPCHE,
KCIICPUMEHT,  Y4eOHOC — WOUIIDBAHKE, TIPMMCHEHHE OCHOBHBIX METOJIOB TO3HAHUS  (CHCTEMHO-
MH(QOPMAITMOHHBIA aHAU3, MOJIEIMPOBAHUE) JISi HM3YYEHUs] PaA3IMYHBIX CTOPOH OKpYKaIOIIeH
JICMCTBUTEIIFHOCTH;

2) WCIOJIb30BaHHE YHHBEPCAIbHBIX CIIOCOOOB JEATENILHOCTH IO PEIICHUIO TpoOieM |
OCHOBHBIX MHTEJUICKTYaJIbHBIX OIEpAIfii: NCTIOIb30BaHNE OCHOBHBIX MHTEIUICKTYAJBHBIX OTEpaInii:
(bopMynHpOBaHHE THIIOTE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IIEeHIe, CHCTEMAaTH3allHsI, BBISIBICHE
MIPUYHHHO-CIICJICTBEHHBIX CBS3€H, TIONCK aHAJIOTOB,

3) yMmeHue reHepupoBaTh MU U ONPEICIIATh CPEICTBA, HEOOXOAUMBIE [T MX PEeaTU3aIlHH;

4) yMmeHHe ONpeessITh eI U 33J]a4i JIeITeIbHOCTH, BEIOUPATh CPEACTBA Pealli3alliy 1eJIn
Y TIPUMEHATH MX Ha IPAKTHKE;

5) ucrnonp30BaHUE PA3TMYHBIX HCTOYHHUKOB JUTS OJTYYEHUSI XUMHYECKONH HHPOPMAIHN.

IL1anupyemble npeAMeTHbIE Pe3yIbTAThl 0CBOCHHS
0o0pa3oBaTe/IbHOM MPOrPaMMBbI 10 XUMMH.

OchogHble noHAmuUs Xumuy (Ypo8eHb amoMHO-MONEKVIAPHbIX NPEOCmABIeHUl)

BbInmycKHUMK HayauTCs:

* OMMCBHIBATh CBOMCTBA TBEPIBIX, JKUAKUX, TIa3000pa3HbIX BEIIECTB, BbLAETAS MX
CYIIECTBEHHbIE ITPU3HAKU;

* XapaKTepu30BaTh BEILIECTBA II0 COCTaBy, CTPOEHUI0 U CBOMCTBaM, YyCTaHaBIUBATb
IIPUYMHHO-CIIEJCTBEHHBIE CBS3H MEXy TaHHBIMH XapaKTePUCTUKAMH BEILECTBA;

* PacKpbIBaTh CMbICII OCHOBHBIX XMMHMUYECKUX MOHATUI «aToM», «MOJIEKYJa», «XUMUYECKUI
3JIEMEHT», «IIPOCTOE BEILECTBO», «CIOKHOE BEILECTBO», «BAJIEHTHOCTbY», HCIIOJb3Yys 3HAKOBYIO
CHCTEMY XUMHH;

* U300pakaTh COCTaB MPOCTEHIINX BELIECTB C MOMOLIbI0 XUMUYECKUX (POPMYI U CYLIHOCTh
XUMUYECKUX PEAKLUH C MOMOILBI0 XUMUYECKUX YpaBHEHUH;

* BBIYHUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BELIECTB, a TaKKe
MacCoOBYIO [JOJI0 XHUMHYECKOTO 3JIEMEHTa B COEAMHEHHUSX /IS OLEHKHM MX IPaKTHYECKOH
3HaYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIIOTBI, COJIH;

* KJIaCCU(PULIMPOBATh OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTBI U COJIM MO COCTaBY;

* OTMCBHIBATh COCTaB, CBOMCTBAa M 3HaYeHHE (B MPUPOAE U NPAKTUYECKOU JEATEITBHOCTU
YeJI0BEKa) MPOCTHIX BELIECTB — KUCIIOPOJia U BOJIOPO/Ia;

* 1aBaTh CPABHUTENIBHYIO XapaKTEPUCTHKY XMMHUYECKMX DJEMEHTOB U BaXHEHIIuX
COEJIMHEHHH €CTeCTBEHHBIX CEMEHCTB IIEIOYHBIX METAJUIOB U FJIOTEHOB,;

* 110JIb30BAThCs JIAOOPATOPHBIM 00OPYIOBAaHUEM U XUMHUYECKOH MOCY0H;

* IPOBOJAUTH HECIOXKHBIE XUMHUUYECKHE ONBITHI M HAOMIONEHHs 3a M3MEHEHUSIMU CBOWMCTB
BEIIECTB B IIpollecce HUX IMpeBpalleHuil; coOMoAaTh MpaBHia TEXHUKU O€30MacHOCTH TpHU
MIPOBEICHUH HAOIIOAECHUI U OIBITOB;




* pa3nU4YaTh OKCIEPUMEHTAIBHO KHUCIOTHI W MIENOYH, TOJB3YsCh WHIUKATOPAMU;
0CO3HAaBAaTh HEOOXOJMMOCTb COONIOJICHUSI Mep O0e30MacHOCTH MpHU OOpAIIeHUH C KHCIOTaMHU M
IeTI0YaMHU.

Buinycknux nomyyum 03MoMCHOCHb HAYUUMBCAL

* 2DAMOMHO 0OPAUAMBCA C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUS. NPABUL IKOIO2UYECKU OE30NACHO20 N08eOeHUs
8 OKpYHCcarowetl NPUPOOHol cpeoe;

* NOHUMAMb CMBICT U HE0OX00UMOCMb COONOOeHUs. NPEONnUCAHUll, Nnpeolazaemvlx 6
UHCIMPYKYUAX NO UCNOTb308AHUIO IEKAPCME, CPeOCms ObIMOBOU XUMUU U OP.;

* UCNONL308AMb  NPUOOPEMEHHbIe  KII0OYegble  KOMNEMEeHMHOCMU — Npu  8bINOJHEeHUU
UCCe008AMENbCKUX NPOEKMO8 NO U3VUEHUIO CBOUCMS, ChOCc0008 NONVYeHUs U pACNO3HABAHUS
geujecms;

* pazeusamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3YS CPeoCmed YCMmMHOU U
NUCbMEHHOU  KOMMYHUKAyuu npu pabome ¢ MeKCmMamu YyYyeOHuKa u OONOIHUMENILHOL
JUmMepamypou, CnpasoyHbIMU MAadIUYAMU, NPOAGIAMb 2OMOBHOCMb K VBANCEHUIO UHOU MOYKU
3peHust npu 00CYHCOeHUU Pe3yIbmamos 8blNOIHEHHOU pabombi;

* 00bEKMUBHO  OYEeHUBAMb UHGOPMAYUIO O BeWecmsax U XUMUYECKUX NpoYeccax,
KPUMUYecKy  OMHOCUMbCS K NCeBOOHAYYHOU  UHopmayuu, He00OPOCOBeCmMHOl peKiame,
Kacaroweucs UCNOIb308aAHUsL PA3TUUHBIX 8EUeCS.

Ilepuoouueckuii  3aKoH U nepuoOUYecKas — cucmema — XUMUYECKUX — DIeMEHMO8

. U. Menoeneesa. Cmpoenue gewyecmsa

BrimmyckHUK HaydUTCS:

* Kraccuuyuposams  Xumuyeckue INeMeHmvl HA Memalivl, HeMemasivl, Jd1eMeHmbl,
OKCUObl W THIPOKCHABI KOTOPHIX amM(OTEPHbI, U WHEPTHBIE 3JIEMEHTHI (Ta3bl) IJIsl OCO3HAHUS
BA)KHOCTH YIOPSAJIOYEHHOCTH HAYYHBIX 3HAHUM;

* pacKpbIBaTh CMBICH nepuoaudeckoro 3akona /. M. Menneneena;

* OIMCHIBATh M XapaKTEePHU30BATh TaOIMUHYIO0 GOPMY MEPUOAUYECKON CUCTEMBbl XUMHUYECKHUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX SJEP M PACIPEACIICHHE 4Yucia 3JIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MalbIX IEPUOJOB IIEPUOJIUUYECKON CUCTEMBI,
a TaK)Ke KaJlus U KaJbLus;

* pa3nuyaTh BUIbl XMMHYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO IOJIIPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJUIMYECKYIO;

* u300pakaTh 3JIEKTPOHHO-HOHHBIE (OPMYNBI BEIIECTB, OOpPa30BaHHBIX XUMHUYECKUMU
CBS3SMH PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCHMOCTh CBOWCTB BEILIECTB OT CTPOEHUS UX KPHUCTAUIMUECKHX PELIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJTINYECKHUX;

* XapaKTepU30BaThb XUMHUYECKUE 3JIEMEHTbl U HUX COCOUHEHHS Ha OCHOBE MOJIOXKEHUS
AJIEMEHTOB B MEPUOINYECKON CHCTEME U OCOOCHHOCTEH CTPOSHHS UX aTOMOB;

* ONKCHIBATH OCHOBHBIE 3Tarbl OTKpbITUs [I. Y. MenaeneeBbIM MepHOAUYECKOTO 3aKOHA U
MEePUOUYECKON CHCTeMbl XMMHUYECKHX JJIEMEHTOB, JKM3Hb U MHOTOOOpa3HyI0 Hay4yHYIO
NEeSATENBHOCTh YUEHOTO;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHUECKOE 3HAYEHUE MEPHOJUYECKOrO0 3aKOHa U
MIEPUOINYECKON CUCTEMBI XUMUYECKUX 1eMeHTOB /. 1. MeHneneesa;

* 0OCO3HABaTh HAyYHbIE OTKPBITHS Kak pe3yiabTaT AJUTEIbHBIX HAONIOJCHUHN, OIBITOB,
Hay4yHOU IMOJIEMHUKH, IPEOJAOTECHHS TPYAHOCTEN U COMHEHHM.

Buinycknuk nonyuum 603modicHocms HAY4UMbCA:

* 0CO3HABAMb 3HAYEHUe MeoPemuyecKux 3HAHUU Ol NPAKMUYecKou OesmeilbHOCmU
uenogexa,

* ONUCHIBAMb U3YYEHHbIe 00bEKMbl KAK CUCTNEeMbl, NPUMEHSIS JI02UKY CUCTNEMHO20 AHAU3A;

* NpUMeHSAMb 3HAHUSL O  3AKOHOMEPHOCMSAX  NepUOOUYEeCKOl CUcmembvl XUMUYECKUX
91eMeHMOo8 01 00BbACHeHUs. U NPeOBUOEHUST CEOLICME KOHKDEMHbIX 8eUeCms;
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* pazeusams UHQGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMBOM VeryONeHus 3HAHULl 00
UCMopuY CMaHOBNeHUs XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, NepUoOUYecKo2o 3aKOHA KaK
00H020 U3 BANCHEUUWUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHbIX OOCMUNCEHUSAX HAYKU U
MexXHUKU.

MHnozcoobpazue xumuueckux peakyui

BrinmyckHuK HaydUTCS:

* OOBSCHATH CYTh XUMUYECKUX IPOIIECCOB U MX MPUHITUMHATBLHOE OTINYME OT (PH3HUECKUX;

* HA3bIBATh NMPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIIUIA;

* YCTAaHABJIIMBATh MPUHAMICKHOCTh XHMHUYECKOW PEAKIUU K OMNPEeTEHHOMY THILY TIO
OJTHOMY M3 KJIacCH(UKAIMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTaBy MCXOJHBIX BELICCTB H
NPOJYKTOB pEaKknuu (peakiMi COCJMHCHUS, pPa3JoKCHUs, 3aMelleHus W oOMeHa); 2) Io
BBIJICJICHUIO WM TOTJIONICHUIO TEIUIOTHI (PEAaKIUKM IK30TEPMHUYECCKUE U JHAOTEpPMHUYECKHE); 3) IO
U3MEHEHUIO CTENEeHEeW  OKHUCIIEHUS XMMMUYECKUX DJJIEMEHTOB  (pEeakIUuM  OKHCIUTENIbHO-
BOCCTaHOBHUTEJbHBIC); 4) TI0 00PaTUMOCTH TIpoliecca (peakiiuu 0OpaTUMbIe U HEOOpaTUMBIC);

* Ha3bIBATh (PAKTOPHI, BIMSAIOIINE HA CKOPOCTh XUMUYECKUX PEaKIINiA;

* Ha3bIBATh (PAKTOPHI, BIUSAIOIINE HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;

* COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKOW JUCCOLMAIMK KHCJIOT, IIEJI0YEH, COJIei;
MOJHBIE W COKpAlI€HHbIE HWOHHBIC YPAaBHEHMSI PEAKIMH OOMEHa; ypPaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIINIA;

* IPOrHO3UPOBATH TMPOIYKTHl XUMUYECKUX peakiuil 1mo ¢GopMyliaM/Ha3BaHUSIM HMCXOHBIX
BEIIECTB; OIPENIENATh NCXOJHbIE BelllecTBa Mo (opMyaamM/Ha3BaHUSM MPOAYKTOB PEaKIIUU;

* COCTaBJISTh YPaBHEHHS pEaKLUi, COOTBETCTBYIOIIUX IOCIIEIOBATEIbHOCTH («LEMOUYKE»)
MpeBpALEHUI HEOPraHMYECKUX BEIECTB PA3IMYHBIX KJIACCOB;

* BBISIBISITh B TpOLIECCE HKCIEPUMEHTa MPU3HAKU, CBUJIETENHCTBYIOIIME O MPOTEKaHUH
XUMHUYECKOUN peaKivu;

* IPUTOTOBJIATH PACTBOPHI C OMPEICTEHHON MAaCCOBOM JI0JI€H PACTBOPEHHOTO BEIIECTBA;

* OIIpeNeNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHCIOT M IIeNOoYeld MO H3MEHEHUIO
OKpPacKH UHIUKATOPOB;

* IPOBOJIUTh KAUECTBEHHBIC DPEAKIMU, MOITBEPKJAOLIME HAJTU4KMe B BOJHBIX PacTBOpPax
BEIIECTB OTJENIbHBIX KATHOHOB U aHUOHOB.

Buinyckuuk nonyuum 603moxiCcHOCMb HAYUUMbCA:

* cocmaename MONeKYIApHble U NOJHble UOHHble YPAGHEHUS NO COKPAWEHHBLIM UOHHLIM
VPAaBHEeHUsM;

* NPUBOOUMb NPUMEPbL PeaKyuli, NOOMEEPAHCOAIOUUX CYUECBOBAHUE B3AUMOCEIAIU MeNCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYLECKUX 8eUlecms;

* NPOCHO3UPOBAMb  Pe3YIbMamsl  8030€liCBUs.  PA3IUYHLIX  (AKMOpPO8 HA UMEHeHUe
CKOPOCMU XUMUYECKOU pearyuu,

* NPOCHO3UPOBAMY  Pe3YIbMambl  8030€UCMBUs  PA3IUYHBIX  (DAKMOPO8 HA CMeujeHue
XUMUYECKO20 PABHOBECUSL.

Mmnozcoobpazue seuecms

BrinyckHUK HayduTcs:

* OIIPEACIIATh NPHUHAIJICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HW3YYEHHBIX
KJIACCOB/TPYII: METAIIJIbl U HEMETAJIIbI, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBIATH (GOPMYIIbI BEIIECTB M0 MX HA3BAHUSIM;

* ONPEACIIATH BAJIEHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (HOPMYJIBl HEOPTAaHWMYECKUX COCAUHEHUN MO BAICHTHOCTSM U CTENECHSIM
OKHUCJICHHS DIIEMEHTOB, a TakKe 3apsgaM HOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHUCIOT,
OCHOBAHUM U COJIEH;




* OOBSCHATh 3aKOHOMEPHOCTH HM3MEHCHUS (H3UUECKUX M XHUMHUYECKUX CBOWCTB TPOCTHIX
BeIleCTB (METAUIOB U HEMETAJUIOB) M UX BBICIIUX OKCHUIOB, 00pa30BAaHHBIX 3JIEMEHTaMU BTOPOTO U
TPETHErO MEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKUE CBOWCTBA, XapaKTEPHBIE ISl TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

* Ha3bIBaTh OOIIME XWMHUYECKHE CBONCTBA, XapakTEpHbIC MJs KaKJIOTO U3 KIACCOB
HEOPraHMYECKHUX BEIIECTB: KUCIOT, OCHOBAHU, COJEH;

* IPUBOJIUTH  TPUMEPHI  pEAKIM,  MOATBEPXKIAIONIUX  XHMHUYECKHE  CBOWCTBA
HEOPraHMYECKHUX BEIIECTB: OKCUAOB, KACIOT, OCHOBAHUI U COJIEH;

* ONPENCNSITh BEIIECTBO-OKUCIUTENb U  BEUIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMSIX;

* COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIN OaaHC (ISl M3YYEHHBIX peakiuil) o
MPEIOKEHHBIM CXeMaM PEaKIIHii;

* IPOBOJIUTH JIA0OPATOPHBIE OTBITHI, MOATBEPHKIAIONINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIECTB;

* IPOBOJIUTH J1aOOPATOPHBIE OMBITHI MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJA, KHUCJIOPOJa, YTJIEKHCIIOTO ra3a, aMMHaKa; COCTaBISATb YPAaBHEHHUS COOTBETCTBYIOIIMX
peaKuum.

Buvinycknuk nomyuum 603mMOMCHOCHb HAYUUMbCA.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMEA eUjeCm8 Ha OCHO8e UX COCMABA U CMPOeHUs,

* NPOCHO3UpPOBAMb  CNOCOOHOCMb — 8ewecmea  NPOABAAMb  OKUCIUMENbHble — UlU
80CCMAHOBUMETIbHBIE CBOUCMEA C YYEMOM CMeneHell OKUCIEHUS 2N1eMEHmO8, 8X00AWUX 8 €20
cocmas;

* GLLABNIAMb CYWECMBOBAHUE 2EHEMUYECKOU 63AUMOCBA3U MeNHCOY BeujeCmeamu 6 psoy:
npocmoe 8euwecmso — OKCUO — 2UOPOKCUO — COTlb;

* Xapakmepuzoeams 0codvle c8OUCMBA KOHYESHMPUPOBAHHBIX CEPHOLL U A30MHOU KUCTIOM,

* NPUBOOUMb NPUMEPLI YPABHEHUN PeaKyull, J1edCaujux 8 0CHO8e NPOMBIULIEHHBIX CHOCOD08
NOIYYeHUs AMMUAKA, CePHOU KUCTOMbL, YY2YHA U CMATU;

* onucvleame uauyeckue U XuMUdecKue Npoyeccol, ANAINUWUEC YaACMbIO KpPY2080poma
gewecma 6 npupooe;

* Op2aHU308b16aMb, NPOBOOUMb  YUEHUYECKUe NPOeKmbl NO UCCIe008AHUI0  C8OUCME
gewecma, UMerWUX 8aiCHOe NPAKMUYecKoe 3HaueHue.

Conep:kanue Kypca XuMHUHU
8 KJTIACC
HavyanbHble MOHATHS U 3aKOHbI XHMHH
Tena wu BemectBa. CBoiicTBa BelIeCTB. OJTalOHHBbIE (PU3MYECKUE CBOWMCTBA BEIIECTB.
Martepuansl U marepuaioBeieHue. Poiab XuMUM B JKHU3HHM COBpeMeHHOro oobmiectBa. OTHOIIEHUE
o01ecTBa K XUMHU: XeMOGUIHSI B XeMO(GoOwHsl.

Metonsl uzydyenus xumuu. HaOmiomenwe. OxcnepumeHT MopaenupoBanue. Mojenu
MaTepUaIIbHBIC ¥ 3HAKOBBIC MJIM CUMBOJIbHBIC.

lazel. Kunpkoctu. TBEpaple BemiecTBa. B3aumHble Mepexonbl MeXAy arperarHbIMU
COCTOSIHMSIMHM BEIIECTBA: BO3TOHKa (CyOnmuMaIs) U JecyOnumaliusi, KOHACHCAIMs W HCIapeHue,
KPUCTAJUTH3AIIMS U TUIaBJICHUE.

Oduznyeckue siBieHUs. YncThie BemecTBa U cMecH. ['OMOTreHHbIE U T€TePOreHHBIE CMECH.
CMmecu razooOpasHbie, xuiakue u TBEpAbIe. CrocoObl pa3/ieleHusi CMeEceil: TMeperoHkKa, HIu
JTUCTUIUIALINSA, OTCTauBaHue, (PUIbTPOBaHKE, KPUCTANIN3AllMs WK BhIIapuBaHue. Xpomarorpadus.
[IpumeHeHune 3TUX crocoOoB B 1a00paTOPHOU MPAKTHUKE, HAa IPOU3BOJICTBE U B OBITY.

XUMUYECKHEe JJIEMEHTh. ATOMBI W MOJEKydbl. [IpocThle W CIOXHBIE BEIIECTBA.
AnnoTtponus Ha mpuMmepe Kuciaopoga. OCHOBHBIC TMOJOXKEHHUS aTOMHO-MOJIEKYJSPHOTO YYEHUS.
Nownsl. BerectBa MONEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHSI.



3Haku (CUMBOJIBI) XHMHYECKHX OJJeMEHTOB. WH(popmanus, KOTOPYIO HECYT 3HAKU
XMMHMUYECKHUX  OJIEMEHTOB. OTHUMOJIOTHS HAa3BaHUM  HEKOTOPbIX XHMMUYECKHUX  DJIEMEHTOB.
[lepuonmueckass Tabmuna xumuueckux siaemeHToB J[. M. MengeneeBa: KOPOTKONEPUOIHBIN H
JUIMHHOTNIEpUOIHBIN BapuaHThl. Ilepuonpl u rpynmnsl. I'1aBHas u nodouHas noarpymnmsl, wiu A- u b-
rpynmnsl. OTHOCUTENbHAS aTOMHAs Macca.

Xummueckue ¢Gopmynsl. MHaekcsl u kodpduuueHtsl. OTHOCHUTENbHAsT MOJEKYIspHAS
Macca. MaccoBas [10Ji1 XMMHUYECKOro 3JIEMEHTa B coeAauHeHuu. MHdopmanus, KOTOpY:O HECyT
XUMHYECKUE (HOPMYITBI.

BanentHocts. CrTpykTypHBIE (GOpMYNBl. XWUMHYECKHE DJJIEMEHTHI C TIOCTOSSHHOW W
MEPEMEHHOW BAJICHTHOCTHIO. BBIBOJ GopMynsl coeauHeHHs 1O BajleHTHOCTH. OrmpenencHue
BaJCHTHOCTH XMMHYECKOTO JIeMeHTa 1o Gopmyre BemecTBa. CocTaBieHue Ha3BaHUN COCTMHEHHM,
COCTOSIIIUX M3 JIByX XWMHUYECKUX D3JEMEHTOB, IO BAJIEHTHOCTH. 3aKOH IIOCTOSHCTBA COCTaBa
BEILIECTB.

XHUMHUYECKHE peaklunu. PeareHTsl U npoAyKThl peakuuu. [[pu3Hakum XUMUYECKUX pEaKIui.
VYcnoBust WX TNpoTeKaHWMs W TOpekpamieHus. Peakumum ropeHus.  DK30TepMHUYECKHE U
SHJOTEPMUYECKUE PEAKLIUH.

3aKOH COXpaHEHHUS MacChl BeUIeCTB. XHMHUYECKHE ypaBHEHMs. COCTaBI€HHE XMMHYECKUX
ypaBHeHu#. NHDOpMaIms, KOTOPYIO HECET XMMHUYECKOE YpaBHEHHE.

Krnaccudukanus XuMHUeCKUX peakiyii Mo COCTaBy M YUCILY PEareéHTOB U MPOAYKTOB. THIIbI
XUMUYECKUX peakiuil. Peakuu coeHenHus, pa3iokeHus, 3aMenieHns u ooMena. Karanuzatopsl u
KaTaJns.

JdeMoHcTpanumn
Komnexnust marepuanos U U3AeNUN U3 HUX.
Mopenu, ucnosib3yemMbie Ha ypokax GU3HKH, OMOJIOTHN U reorpaduu.
OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEIIECTB.
Moneny KpUCTaIIIMYECKUX PEIIETOK.
Cobupanue npubopa Juis NOITy4EHUS Ta3a U IPOBEPKa €ro rFepMETUYHOCTH.
Bosronka cyxoro nbja, Moaa Wiu HaTaauHa.
ArperatHble COCTOSHUS BOJBL.
Pa3nencnue nqByxX HECMEIIMBAIOIIUXCS )KUIKOCTEH C IIOMOILBIO JEJIMTEIBHON BOPOHKH.
e JlucTmisATop U ero pabora.
e VYcraHoBKa A1 GUIBTPOBaHUS U €€ padorTa.
e VYcraHOBKa JAJIs BhIIAapUBaHUA U €€ paboTa.
e Komnekus ObITOBBIX IPUOOPOB JUIsl (PUIBTPOBAHMS BO3AYyXa.
e Pasznmenenne kpacsmero BemecTBa (omactepa € IOMOILIBIO MeToJa OyMaKHOM
xpoMarorpaduu.
Mojienu ajquIoTPOITHBIX MOIUGBHUKALMN YIiIepoia U Cephbl.
[Tonyuenue o30Ha.
ITopTpeTsr . 4. bepuemuyca u /[. 1. Menneneesa.
KopoTkonepuonselii U JUIMHHONEPUOJHBIA BapHaHThl mepuoaudeckor cucremsl I .
Menpeneesa.
KoHcTpynpoBaHue m1apoCcTepKHEBBIX MOJIENEH MOJIEKYI.
Anmnapat Kunmna.
PaznoxeHune 6uxpomara aMMOHHUSL.
I'openue cepsl 1 MarHUEBOM JIEHTHI.
IToptpetst M. B. Jlomonocosa u A. JI. JlaBya3be.
OnbIThI, WILTIOCTPUPYIOLIUE 3aKOH COXPaHEHUS MACChl BELLIECTB.
I'openune docdopa, pacTBopeHre NpoIyKTa TOPEHHs B BOJIE U UCCIIEI0BAHUE MOTYYEHHOTO
pacTBoOpa JIAKMYCOM.
B3anMoneicTBue COITHOM KUCIOTBI C HUHKOM.
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e [lomyuyenue runpoxcuna meau(ll) u ero pasioxeHue npu HarpeBaHUH.

JlabopaTopHbIe ONBITHI
* O3HaKOMJICHHE C KOJUIEKIHEH JIaO0PpaTOPHOI MOCY/IBL.
* [IpoBepka repMeTUYHOCTH MIPUOOPA AJIS TIOTyICHHUS T'a30B.
* O3HaKOMJICHHE C MUHEpaJlaMH, 00pa3yIOIIMMH TPaHHT.
* [IpuroToBieHne reTepOreHHON CMECH MOPOILIKOB CEPHI € KEJIE30M U UX pa3JiesieHHE.
* B3aumoieiictBre pacTBOPOB XJIOPUAOB U MOHJIOB Kallusl C paCTBOPOM HUTpaTta cepedpa.
* [Tonyuenue ruppokcuaa meau(ll) u ero B3anMoIeiicTBIE C CEpPHON KHCIOTOM.
* B3aumopeiictBre pacTBopa copl ¢ KUCIOTOM.
 [IpoBepka 3akoHa COXpaHEHMsI Macchl BEUIECTB Ha MpPUMEPE B3aUMOACWUCTBUS ILIENOYU C
KHCJIOTOH.
 [IpoBepka 3akoHa COXpaHEHMs] Macchl BEUIECTB Ha MpPUMEPE B3aUMOACWUCTBUS ILIENOYM C
cosbro xxenesa(lll).
* Pa3znokenue mepokcuaa Bojopona ¢ momoinsio okcuaa mapranma (1V). 11. 3amemienue
KEJIe30M MeJIU B MEHOM KYyIOpOCe.
IIpakTnyeckue padéoTn
1. IlpaBuna TeXxHUKH OE€30MACHOCTH U HEKOTOpbIE BUABI pabOT B XUMHUYECKOH JiabopaTopuu
(kabuHEeTe XUMUHN).
2. HaGmroieHne 3a ropsiiei CBevoi.
3. Anaym3 moYBsI (aHATIOT paboThl «OUYNCTKA TIOBAPSHHOM COJIH).

Ba:kHeiilue npeacTaBuTe M Heopranudeckux BemectB. KosimuecrBeHHbIE OTHOIIEHUS B
XUMHH

CocraB Bo3ayxa. [Tonsitre 06 006EMHO# 1071€ ((0) KOMITOHEHTA MTPUPOIHOM ra30BOi cMecH —
Bo3ayxa. Pacuér o6bpéMa KOMIIOHEHTA Ta30BOM CMECH 110 €ro 00BEMHOM J10J1e M1 HA000POT.

Kucnopon. O3on. [lonyyenue kucinopoaa. Cobupanue u pacro3HaBaHUE KUCIOPOIa.
XUMUYecKHe CBOMCTBA KUCIOPOAA: B3aUMOICHCTBUE C METalIaMU, HEMETAJUIIAMU U CJIOKHBIMH
BemecrBamu. [Ipumenenue kucnopoaa. KpyroBopot kuciopoia B mpupoe.

Oxcuapl. O6pazoBaHKe Ha3BaHUN OKCHIOB 10 uX ¢popmyinam. CocraBienue Gopmysl OKCHUIOB

1o ux Ha3zBaHUsAM. [IpencTaBuTeNM OKCUIIOB: BOJIA U YIJIEKUCIIBIN Ta3, HeraméHas u3BeCTb.

Bonopon B npupone. @usndeckue U XUMUYECKHE CBOMCTBA BOJOPOJA, €0 MOJIYYCHHUE U
MIPUMEHEHUE.

Kucnotsl, ux coctas u ux kinaccudukanus. Munukaropsl. Tabnuia pactBopumoctu. CepHast
U COJISIHAS KUCJIOTHI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHus. PacTBopuMOCTh couelt B Boje. [IpencraBurenu coneii: XJa0pua
HaTpus, KapOoHAT HATpHs, ocdaT KaabIus.

[Toctosinnas ABorampo. KommyectBo BemiectBa. Monbs. Momspaas wmacca. Kpartubie
€IMHUIBI U3MEPEHHUs] KOJIMYECTBAa BEIIECTBA — MWUIMMOJb U KWIOMOIb, MHJUIUMOJISIpHAS H
KUJIOMOJISIpHASI MaccChl BEIIECTBA.

Pacuérthl ¢ ucnonb30BaHNEM MOHATUIN «KOJMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay,
«TOCTOSIHHAST ABOTaApPO».

3akoH ABoranpo. MounspHblii 00bEM Tra3000pa3HbIX BemecTB. OTHOCHTENbHAS MIOTHOCTH
rasa 1o Apyromy rasy.

KpatHble enuHUIBI HM3MEPEHHUS — MUJUTUMOJISPHBIE ¥ KUJIOMOJSAPHBIA  OOBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacu€tbl ¢ ucnonp30BaHMEM TIOHATHH «KOJMYECTBO BEIIECTBA», «MOJISPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «IUCIO ABOTAAPOY.

I'unpocdepa. KpyroBopoT Bojabsl B mpupojae. Ousnueckne U XUMHUUECKHE CBOWCTBA BOIBI:
B3aUMOJICUCTBHE C OKCUIAMH.



OcHoBaHus, MX cocraB. PacTBOpUMOCTb OCHOBaHMN B BojJe. l3MeHeHue OKpacku
MHJMKATOPOB B WICJIOYHOM cpene. llpencraBurenu Ienoded: TUAPOKCHIABI HATpUsS, Kaausd U
KaJIbLUSL.

PactBoputens n pacrBopéHHoe BemecTBo. PactBopel. PactBopenue. I'maparel. MaccoBas
JI0JIS1 pACTBOPEHHOIO BEUIECTBA. PAacu€rhl, CBA3aHHBIE C MCIOJIb30BAHUEM ITOHATHS «MaccoBas J0Js
PAacTBOPEHHOTO BENIECTBAY.

JdeMoHcTpanuun
Omnpenenenue coaepxKaHus KUCIOPO/a B BO3IYyXeE.
[Tonyuenue xkucnopoa pasaoKeHUEM IIepMaHraHaTa Kajausl ¥ IepoKCcHa BOJI0poa.
CoOupanue METOJOM BHITECHEHHSI BO3/IyXa U BOJIBL.
Pacno3naBanue kucnopona.
l'openue marnus, xenes3a, yris, cepbl U pocdopa B KUCTOPOJIE.
Komnexnus okcnios.
[Tonyuenue, cobupanue u pacriozHaBaHHE BOJAOPOIA.
I'openune Bonopoa.
BzaumoeiictBue Boopoaa ¢ okcugom meau(ll).
Konnekuust MUHEpanbHBIX KUCIIOT.
[IpaBuiio paz0aBieHUs CEpPOl KUCIOTHI.
Komneknus comeii.
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUM U coJiel B BOJIE.
Hekotopeie MeTamibl, HeMeTalIbl W  COEAMHEHUS C KOJMYECTBOM  BEUIECTBA,
paBHbIM 1 MOJIb.
Mopenb MOSIpHOTO 00bEMa ra3000pa3HbIX BEIIIECTB.
e Kouieknusa OCHOBaHUI.
JlaGopaTopHbie ONbITHI
* [ITomyTHEHME N3BECTKOBOM BOJIBI ITPU MPOIYCKAHUU YIIIEKHACIIOTO rasa.
* [Tosiyuenune BOI0OpPO/1a B3aUMOJICHCTBUEM IIUHKA C COJITHOM KHUCIOTOM.
* Pacno3HaBaHue KUCIOT ¢ TOMOIIBIO HHINKATOPOB.
* MI3MeHeHue OKpacKu MHAMKATOPOB B LIEJIIOYHOU CpeJe.
* O3HaKOMJIEHHE C MpernapaTaMy JOMAIIHEN WIH IIKOJBHOW alTeUKH: pacTBOPAMHU MEPOKCUAA
BOJIOPOJA, CIIUPTOBOM HACTOMKHU MOJ1a, aMMHUAKA.
IIpakTnyeckune padoTbl
4. [lonyuenue, cobupaHue 1 pacro3HaBaHUE KUCIOPOJa.
5. [lomyuenue, cobupanue u pacrio3HaBaHKE BOJIOPO/A.
6. [IpuroroBieHue pacTBopa ¢ 3aaHHON MacCOBOM J0JIei pacCTBOPEHHOTO BEILIECTBA.

OcCHOBHBIE KJIACChl HEOPTAHUYECKHX COeTHHEHU

O06o0menne cBeeHU 00 OKCUIaX, WX Kiaccu(ukauy, Ha3BaHUAX U cBocTBax. CrocoObl
MOJTy4YEHHS] OKCHJIOB

OcHoBaHus, WX KilacCU(UKAIMs, Ha3BaHWSA W CBOMCTBA. B3amMoaeWcTBHE C KHUCIOTAMH,
KHCTIOTHBIMU OKCHJIaMU U cOJIsIMU. Pa3noskeHue HepacTBOPUMBIX OCHOBaHUH. CIOCOOBI MOTydeHUs
OCHOBaHUM.

Kucnotel, ux xnaccuduxammss u HazBaHusa. OOIIMe XUMHYECKHE CBOWCTBA KHCIOT.
BzaumopeiicTBie KHCIOT C MeTaulaMd. OJIEKTPOXUMUYECKHH psi HampsDKEHUN METaluioB.
B3anmopeicTBHEe KHCIOT ¢ OKCHIAMU METaUIoB. B3amMoaelcTBHE KHCIOT C OCHOBAHUSMH —
peakiusi HeWTpanmm3anuu. B3aumopelicTBue KHUCIOT ¢ coysiMd. [lomydeHune OECKHCIOPOAHBIX U
KHCIIOPOJICOICPKAIINX KUCIIOT.

Conn, ux xnaccudukanus U cBorcTBa. B3aumoseiicTBue coneil ¢ MetamiaMu, 0COOEHHOCTH
9TUX peakuuil. BzauMoenicTBue coen ¢ CoIsIMu.

lenernyeckune psaapl MeTalla M HeMeTaia. | eHeTHueckas CBS3b MEXAY KilaccaMu
HEOPraHWYEeCKUX BEIIECTB.



JlabopaTopHble ONBITHI

* B3aumoeiicTBre OKCcHAa KaabIUs C BOJOM.

* [IomyTHEHHE U3BECTKOBOU BOIBI.

* Peakuusa HelTpanusanuu.

* [Tonyuenue runpoxcuaa memu(ll) u ero B3auMoIeiicTBIE C KHCIOTOIA.

* Paznoxxenue ruapokcuna menu(ll) npu HarpeBaHum.

* B3aumoelicTBrE KUCIOT ¢ METaJJIaMHU.

* B3aumoeiicTBHE KUCIOT C COJISIMH.

* O3HaKOMIICHHE C KOJUICKIMCH COJICH.

* B3aumoeiictBue cynbhara meau(ll) ¢ xxenesom.

* B3aumoeiicTBrE CONCH C COISMU.

* ['eHeTnyeckasi CBsI3b MEXK/Iy KJlacCCaMH HEOPraHMYECKHX BEIIECTB HAa MMPUMEPE COCTUHEHUI ME/IU.
IIpakTUyeckue padoThl

7. PemeHue SKCHepUMEHTATBHBIX 3amad 1m0 TemMe «OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX
COCIUHCHUI.

Ilepuoauyeckuii 3aKOH U MEPUOAUYECKAS CHCTEMA XUMHYECKHX dJjiemeHToB /I, U.
MenneneeBa. CtpoeHue aroma
EcrecTBeHHBIE CeMelicTBa XHMHUYECKHX JJEMEHTOB: IIEJIOYHbIE W MIEI0OYHO3EMETbHbBIC
MeTaJlJIbl, raJloreHbl, WHEpTHbIe (OmaropoiHbie) razbl. AMGOTepHOCTb. AMQOTEpHbIE OKCUIBI U
ruapokcupl. KomruiekcHsle comu.

Otkpseitie JI. . MeHneneeBbIM MEPUOTMYECKOTO 3aKOHA M CO3JAaHUE UM MEPHUOIAYECKOI
CHUCTEMBI XUMHUYECKUX DJIEMEHTOB.

AToMmBl Kak (opMa CYIIECTBOBAHUS XHUMHUECKUX 3JIeMEHTOB. (OCHOBHBIE CBEICHHS O
CTpO€HHMU aToMOB. JloKa3aTenbCcTBa CIOKHOCTH CTpoeHHst aToMoB. OmbiTel  Pesepdopra.
[InanerapHast MOJienb CTPOEHUS aTOMa.

CocTaB aTOMHBIX siIep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASL aTOMHAsi Macca. B3anMocBsi3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHASI MACCa».

Muxkpomup. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKUX AJIEMEHTOB
1—20. IonsTHe 0 3aBEpIIEHHOM 3JIEKTPOHHOM ypPOBHE.

N3otonbl. ®Puzmyeckuii cmbica cUMBOJIMKK [lepuoanueckoit cuctembl. CoBpeMeHHas
(bopMyTUpOBKa MEPUOAUYECKOrO 3aKOHa. VI3MeHeHus CBOWCTB 3JEMEHTOB B MEpUOJaX M TpyImax
KaK (YHKILIHS CTPOEHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JJIEMEHTa-MeTalyla M JJIEMEHTA-HEMETaula 10 MX [OJIOKEHUIO B
MEPUOIMYECKON cUCTeME XUMUYEeCKHX eMeHToB /. M. Menaeneena.

JdemMoHcTpanuu
Paznuunbie GopMbl TaOIUI TEPUOTNIECKON CHCTEMBI.
MopenupoBanue noctpoenus nepuoaudeckout cucremsl . . Menzaeneesa.
Mopenu aToMOB XUMHUYECKHUX 3JIEMEHTOB.
Mopenu aToMOB 3J1IeMEHTOB 1—3-T0 epHoa0B.
JlaGopaTopHble ONbITHI
* [Tonmyuenne ampoTEepHOTO TUAPOKCUIA U UCCIEOBAHNUE €TI0 CBOWCTB.

Xumuyeckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIC PEaKIIUT
WonHas xumuueckas cBsi3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTaloB. CXeMbl
00pa30BaHUs MOHHOM CBS3M Il OMHApHBIX coeqUHEHHH. VIOHHBbIE KpHUCTaJUIMYECKUE PELIETKU U
¢u3nyeckue CBOWCTBA BEUIECTB C 3TUM TUIOM pem€rok. [loHstne o ¢GopMynbHOW eauHuUIE
BEIIECTBA.

KoBaneHTHast Xumuyeckas CBsI3b. OJIEKTPOHHBIE M CTPYKTYpHble ¢opmyinsl. [loHstue o
BajieHTHOCTH. KoBanieHTHast HemousisipHas cBsi3b. Cxembl 00pa3oBaHMs KOBAJEHTHOM CBS3M IS
OMHApHBIX CcOoeAWHEHMH. MoNeKynsipHble M aTOMHbIE KPUCTAJUIMYECKUE DEMIETKH U CBOWCTBA
BEIIECTB C 3TUM THUIIOM PELIETOK.
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DNEeKTpOOTPUIIATENIBHOCTE.  Psim  anmekTtpooTpunatenbHocTd.  KoBaneHTHast — mossipHast
XUMHYECKast CBs3b. J[umonb. CxeMbl 00pa30oBaHMS KOBAJCHTHOM TMOJSIPHOW CBSI3HM JUIsl OMHApPHBIX
coeMHEHN. MOJIEKYISIpHbIE U ATOMHbBIE KPUCTAUIMYECKUE PEMIETKH U CBOKMCTBA BELIECTB C ATUM
TUIIOM PELIETOK.

Merammueckass XUMUYECKasi CBSI3b U METaUTMYECKasi Kpuctajmmueckas pemérka. CBoicTBa
BEILIECTB C 3TUM TUIIOM pelETOK. EnHas mpupoaa XUMUYECKUX CBSI3EH.

Crenenp oxucieHusi. CpaBHEHHE CTEINEHM OKMCICHHUS W BajieHTHOCTH. [IpaBuna pacuéra
CTeTIeHel OKHCIICHHS IO (popMyliaM XUMHUUECKUX COSAUHEHHH.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpeneneHne CTerneHed OKHUCICHHS s
AJIEMEHTOB, 00pa3yIOIIUX BEIIECTBA PA3HBIX KIACCOB. Peakimu HOHHOTO OOMEHA W OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE peakiu. OKUCIUTENh W BOCCTAHOBUTEIb, OKHUCIECHHE U BOCCTAHOBJICHHE.
CocraBiieHHE YpaBHEHHH OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMH METOJOM JJIEKTPOHHOTO
OanaHca.

JdeMoHcTpanun

e BuneodparmenTs! u cnaiiapl «lloHHas xuMHu4yeckas CBSA3b».

e Komieknus BemecTs ¢ HOHHOM XUMHYECKOM CBA3BIO.

e Mo/ienu MOHHBIX KPUCTAJUTMYECKUX PEIIETOK.

e BuneodparmenTs! u cnaiiapl «KoBaneHTHas XUMUYECKAsK CBSI3b.

e Kosuteknus BENECTB MOJIEKYISPHOTO U ATOMHOTO CTPOECHHS.

e Moenu MOJIEKYISIPHBIX M aTOMHBIX KPUCTANIMYECKUX PEHIETOK.

e BuneodparmeHTs! 1 cnaiiapl «MeTayuinyeckas XUMUYECKas CBSA3bY.

o Komeknus «MeTalibl ¥ CIUIaBbD».
e BsaumoseiicTBHe IIMHKA C CEPOH, COISHOM KrcaoToH, xmopumaom meau (11).
e ['openue marnus.
e BsaunmozaeiicTBUEe XJIOPHON U CEPOBOIOPOTHOMN BOIBI.

JlaGopaTopHbie ONbITHI
* 3roToBsieHne MOIeIu, WILTIOCTPUPYIOLIEH CBOMCTBA METAJUTMYECKOM CBS3U
Xumus 9 kiace
IToBTOpEeHUEe U 00001IEHNE CBEAeHMIT 0 Kypcy 8 Kiacca

bunapubie coeaunenus. Okcuapl cojeoOpasyromue U HecojeoOpasyromue. ['Hapokcuabl:
OCHOBaHUs, aM(OTepHbIE T'HAPOKCHUJIBI, KHUCIOPOJCOJepXkKamue KUcaoThl. CpenHue, KHCIbIE,
OCHOBHbBIE U KOMILJIEKCHBIE COJIU.

O0600menue cBeeHnii 0 XuMudecknx peaknusax. Kiaccudukanus XuMUYeCKUX peakiuil 1o
Pa3IMYHBIM MPU3HAKAM: COCTaBY M UYHUCILY PEarupyromux 1 oOpasyroUIuXxcs BEUIECTB, TEIIOBOMY
sbdekty, 0O0paTUMOCTH, U3MEHEHHIO CTENEeHEeW  OKHUCIEHUS  OJEMEHTOB,  OO0pa3yrOIIHUX
pearupyromnme BeIEeCTBa, arperaTHOMy COCTOSHUIO PEarupyrollyux BeLIECTB, HCIOJIb30BAHUIO
Karajau3aTopa.

[loHsiTHE O CKOPOCTH XUMHUYECKON peakiuuu. PaKkTophl, BIUSIOUIME HA CKOPOCTh XMMHYECKHX
peakuuii: TpUpoJa pearupyrollux BeELIEeCTB, HX KOHIEHTpauus, TeMIlepaTypa, IUIOIIA/lb
CONPUKOCHOBEHUS, HAIMUKE Karanu3aropa. Karamms.

JdeMoHcTpanun
O3HakoMIIeHHE C KOJUIEKIUSMU METaJUIOB U HEMETAJIOB.
O3HakoMIIEHHE C KOJUIEKIUSIMU OKCUAOB, KHCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XUMUYECKOM pEeaKIMK OT MPUPO/Ibl PEATUPYIOLINX BEIIECTB.
3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM peaKIMK OT KOHIEHTPALUN PEarupyroIInX BEECTB.
3aBUCUMOCTh ~ CKOPOCTM  XMMHMYECKOM  peakuMd OT I[UIOIAJd  CONPHUKOCHOBEHUS

pearupyronmx BeecTB («KUTSIIHA CTI0N).

e 3aBHUCHUMOCTh CKOPOCTH XMMUYECKON PEAKIIUU OT TEMIIEPATYPhI PEarupyrolrX BEIIECTB.
JlabopaTopHbI€e ONBITHI

* BzanmoielicTBre aMMHaka v XJ0pOBOAOPO/IA.

* Peakius HeWTpamm3anuu.
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» HaGmoienue TeroBoro aggekTa peakiyy HeUTpaTn3arim.

* BzaumoeiictBue cepHoit kuciotsl ¢ okcugaom memu(ll).

* Paznoxenne nepokcuaa BOJIOPOa ¢ MOMOIIBIO KaTala3bl KapToges.

* 3aBUCUMOCTb CKOPOCTHM XHUMHYECKON pEaKkUuu OT IPHUPOJAbl pEearupyroliux BEIIECTB Ha
npUMepe B3aUMOACHCTBHS PAaCTBOPOB THOCYIb(aTa HaTpUs U XJIopuaa Oapusi, THOCYIb(ara HATpUs
U COJISTHOM KHUCIIOTHI.

* 3aBUCUMOCTb CKOPOCTH XHMHYECKOW peakiuu OT MPUPOIbl METAUIOB IpU HX
B3aUMOJICHCTBHUU C COJISTHOM KUCIIOTOM.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT MPUPOJbl KUCIOT IIPU UX B3aUMOJICHCTBUU
C JKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peakluu OT TEMIEPATYpBhI.

* 3aBUCUMOCTbh CKOPOCTH XUMHYECKOI peakliiy OT KOHIIEHTPAIHH.

* 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOHN pPEeaKIMy OT IUIOIIA I COTPUKOCHOBEHHMSI pearupyrommx
BEIIECTB.

* 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakliiy OT KaTaiau3aTropa.

XuMHUyecKue peakiiuiu B PpACTBOPAX 3J1€KTPOJIUTOB

[Tonsatne 00 DIEKTPOIMTUYECKONW JOUCCOIUAIMH. OJEKTPOJIUTBI ¥ HEIJICKTPOJIUTHI.
MexaHu3M  AWCCOLMAIMM  DJIEKTPOJUTOB €  pa3IMYHBIM  XapakTepoMm  cBs3u. (CreneHb
ANEKTPOJIUTUYECKON quicconraniu. CHIIBHBIE U ClTa0ble DJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH DIICKTPOJMTUUECKON muccormarmu. Kiaccudukarmss HOHOB
U ux cBoWcTBa. KuCIOTB, OCHOBaHMS M COJHM Kak dJeKTposuThl. WX kimaccuduxarmus u
JTUCCOTTHAITHS.

OO0mue XMMHUYECKHNEe CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU WHIUKATOPOB, B3aUMOJICHCTBUE
C MeTaJlJIaMH, OKCUJIAMH ¥ TUJPOKCUIAMU METAIJIOB M COISIMU. MoJieKylsapHble U HOHHBIE (TIOTHbIE
W COKpaliéHHbIC) YPaBHECHUS PEaKIMi. XUMHUYECKUNA CMBICT COKpAIIEHHBIX ypaBHEHUH. Y CIIOBUSA
MPOTEKAHUS PEAKIUN MEXAY SIEKTPOJUTAMHU JI0 KOHIIA. Psi1 aKTHBHOCTH METaJIOB.

OOmue XUMUYECKHWe CBOMCTBA IIEJOYEl: B3aMMOJCHCTBUE C KHCIOTAaMM, OKCHIAMU
HeMeTauioB,  coisimMu.  OOmmMe  XMMUYECKHE  CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHHIU:
B3aUMOJICHCTBHE C KMCIIOTAMH, PA3JI0KEHUE PU HATPEBAHHU.

OO01ue XUMHUYECKUE CBOWMCTBA CPEIHUX COJICH: B3aUMOJCHCTBHE C KHCIOTaMH, IIEeJI0YaMH,
COJISIMHM M MeTaJulaMH. B3anMoeicTBUE KUCBIX COJIEN CO LIEI0YaMHu.

I'uaponu3 kak OOMEHHOE B3aMMOJICHCTBHE COJIEH C BOJOW. ['MApONM3 COJMM CHIIBHOTO
OCHOBaHHUS M claboi kucioTel. ['maponus comu c1aboro OCHOBAHUS W CHIIBHOM KHCIIOTBHI.
Bomopoausrii nokaszarens (pH).

CBoiicTBa KHUCJIOT, OCHOBAaHMI, OKCHUJOB M COJIEH B CBETE€ TEOPUU BJIEKTPOJIUTUUYECKOU
JMICCOIUAIINU U TIPEACTABICHHUI 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

JdemMoHcTpanuu
e lcnbITaHue BElIECTB U UX PACTBOPOB HA 3JIEKTPOINPOBOAHOCTb.
e 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH YKCYCHOU KUCIOTBI OT KOHIEHTPALIUH.
e J[BMKEHUE OKPALUIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
e OmnpeneneHue xapakrepa Cpejibl B pacTBOpax COJIEH.
JlabopaTopHbI€e ONBITHI
* Jluccormarus cnabbiX IEKTPOIUTOB HA MIPUMEPE YKCYCHON KHCIOTHI.
* MI3MeHeHue OKpacku MHAMKATOPOB B KUCIOTHOM CpeJie.
* Peaknus HelTpanm3aluu pacTBopa MEIOUN PA3IMYHBIMU KUCIOTAMU.
* [Tonyuenue rugpokcuaa meau(ll) u ero B3anMoIeicTBHE C Pa3THYHBIMHA KUCIOTAMH.
* B3auMmoieiicTBrE CUIBHBIX KHCIOT ¢ okcuoM meau(l1).
* BzaumoieiicTBuE KUCIOT ¢ METaJIaMHU.
» KauecTBeHHast peakiusi Ha KapOOHAT-HOH.
* [Tonydyenue cTyqHs KPEMHUEBOU KUCIIOTHI.
» KauecTBeHHast peakius Ha XJIOPHU/- WIH CYTb(paT-uOHHI.
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* VI3MeHeHue OKpacKy MHAMKATOPOB B LLEJIOYHOM Cpelie.

* BzanmoeiicTBue 1e04el ¢ yIIIEeKUCIIBIM T'a30M.

» KauecTBeHHas peaxiusi Ha KATHOH aMMOHUS.

* [Tomyuenue runpoxcuna meau(ll) u ero pasioxenue.

* B3aumoieiicTBue KapOOHATOB C KHCIOTAMHU.

* [Tonyuenue rugpokcuaa xeneza(lll).

* BzaumoeiictBue xenesa ¢ pactBopom cyiabdara meau(ll).

IIpakTuyeckue padoThl

1. Pemienue skCriepuMEHTANIBHBIX 3aa4 10 TeMe «DJIEKTPOJIUTUYECKAsT TUCCOLTHALIHS.
HeMmeTanbl u uX coelnHEeHUA

CrpoeHue aTOMOB HEMETAUIOB M HMX IOJOXEHUE B IEPUOJAMYECKON cucreme. Psn
ANIEKTpoOTpULIaTeNIbHOCTH.  KpucTtamnnueckue pemeérkd HEMETalIoB — IPOCTHIX  BEILIECTB.
®dusnueckue cBoicTBa HeMeTawoB. OOIIHMEe XUMUYECKHUE CBOMCTBA HEMETAJIJIOB: OKUCIUTEIILHBIE U
BOCCTaHOBUTEJIbHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIEKYJ. DU3NYECKME M XUMHUYECKHE CBOWMCTBA
rajioreHoB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB TaJIOTEHOB B 3aBHUCUMOCTH OT MX TOJIOKEHHUS B
nepuoauueckoil cucreme. HaxoxkneHue rajgoreHoB B IpUpoOJe M MX MoiydeHue. buonoruueckoe
3HAYE€HUE U TPUMEHECHHE TaJIOTE€HOB.

l'asoreHoBOIOpOABI W COOTBETCTBYIOIIME WM  KHUCJIOTBHI:  TUJIAaBUKOBAas,  COJISTHAS,
OpoMoBoAOpOHAs, HOJOBOOpOaHAas. ["anorennapl. KauecTBeHHbIE peakiiuyi Ha TajJoreHUA-HOHBI.
[IpuMeHeHnne coeTMHEHNI TAJIOTEHOB.

Obmas xapakrepuctuka snemMeHToB VIA-rpynmbel. Cepa B mpupoje M €€ MOoJydeHHe.

AmtoTponHbie MOAU(DHUKAIINN CEPBI U UX CBOMCTBA. XMMHYECKHE CBOMCTBA Cephl M €€ MPUMEHEHHE.

CepoBOJOPO: CTPOEHHE MOJIEKYIbI, (PU3UYECKHE M XMMHUYECKHE CBOWCTBA, MOJy4YEHHUE U
3HaueHue. CepoBogopoaHas kucioTa. Cynbhuasl v ux 3HadeHue. JIroMuHO QOpHI.

Oxcwun cepoi(1V), ceparctas kuciaoTa, cynbduTel. KauecTBeHHast peakius Ha Cyab(PUT-HOH.

Oxcwun cepoi( V1), cepras kucnora, cyabdarsl. Kpucrammoruaparsi.

CepHast KMCIOTa KaK CHJIBHBIN AIeKTpouT. CBONCTBA pa30aBiICHHOM CEPHOM KUCIOTHI Kak
TUMAYHONW KHCIOTHI: B3aMMOJEHMCTBUE C MeTalslaMH, OCHOBHBIMU U aM(pOTEpPHBIMU OKCHIAMH,
OCHOBaHUAMH U aM(OTEPHBIMU TUAPOKCUAaMH, colisiMu. KauecTBeHHast peakius Ha cyab(har-uoH.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. A30T, CTPOCHHE €ro aToMa U MOJIEKYJIbl.
duznyeckue 1 XMMUUYECKUE CBOMCTBA U NPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OUOJIOTHYEeCKas
POJIb.

AMMUak, cTpoeHHe MOJIEKYNIbl U (pu3nueckue CBOWCTBA. AMMHUAuHas BOJA, HAIIATHIPHBIN
CIUPT, TUIpAaT amMMuaka. JIOHOpHO-aKLENTOpHBI MeXaHHW3M OOpa3oBaHUSl CBA3M B KaTHOHE
amMmMoHus. BoccraHoBuTenbHble cBoiicTBa ammmuaka. ConM aMMOHUST U HMX [PUMEHEHHE.
KauecTtBeHHas peakius Ha KATHOH AMMOHHSI.

Oxcuapl a3oTa: HecosieoOpa3yrolue U KUCIOTHBIE. A3OTHUCTas KHCIOTa W HHUTPHUTHL.
A30THas KUCIOTa, €€ MoyueHre U cBoMcTBa. HUTpatsl.

dochop, crpoenne aroma u amtorporus. Dochumpl. Pocoun. Oxcun docdopa(V) u
dhochopnas (oprodochopnas) kucinora. Docharsr.

OO6mass xapaktepucTuka d31eMeHTOB |V A-rpynmbl: OCOOEHHOCTH CTPOEHHS aTOMOB,
MPOCTBIX BEIIECTB U COEAMHEHUM B 3aBHUCHUMOCTU OT MOJIOKEHHUS AJIIEMEHTOB B INEPHOIUYECKOU
cucreme. Yruepod. AmnoTpomnHble Moaudukanuu: anma3z, rpadut. AMOpQHBINA yriaepoa: caxa,
aKTUBUPOBAHHBIA yroib. AxcopOius. XuMudeckue CBoOicTBa yriepoda. Kokcoxummudeckoe
MIPOU3BOJICTBO U €ro mpoaykius. Kapousl.

Oxkcun yraepona(ll): crpoenne mosekysabl, moiaydeHue u cBoiictBa. Oxcup yriepona(lV):
CTPOCHHME MOJEKYJbl, MOJTYYEeHHUE U CBOMCTBA. YrosibHas KuciaoTa. COJaM YroJIbHOM KHCIOTHI:
KapOoHaTHI U TUApoKapOoHaThl. TexHuueckas u NHIeBas coja.

Oprannueckasi XuMus. YTJIEBOJOPOIbI.
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Meran, 3TaH W OponaH Kak IpeleibHblEe (HACBHIILIEHHBIE) YIVIEBOAOPOIbl. ODTUJIEH H
alleTWIICH KaK HerpeaeNbHble (HeHACHIIICHHBIC) YTIIeBOA0poabl. CTpYKTypHbIE (GOpMYIbI BEIIECTB.
I'openue yrneBoaopo1oB. Peakuyu neruapupoBanus IpeneibHbIX YIJIEBOJOPOIOB.

Cruptel. DTUJIOBBIA CIUPT, €ro TMOJyYeHHE, MPUMEHEHHE U (DU3MOJOTMYECKOe ACHCTBHE.
TpéxaToMHBIN CIIUPT ITIMLEPUH. YKCYCHAsl KUCJIOTa KaK MPECTaBUTENb KApOOHOBBIX KHCIIOT.

Kpemumuii: crpoenue atoma u HaxoxjaeHue B npupoje. Cummuuasl u cuwiad. CBoiicTBa
kpemuust. Oxeup kpemuusi(1V). KpemuueBas kuciaoTa u e€ com.

[Ipon3BoacTBO cTekna u nemeHTta. [Ipoaykins CHIMKaTHON MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, ¢apdop, dasuc. Ontruueckoe BOJOKHO.

Hemeramnsl B npupoae. @pakimoHHas eperoHka KMIKOr0 BO3/yXa Kak crioco0 rmoyydyeHust
KHCIIOpo/a, a3oTa u aproHa. [lomyuenne dochopa, kpemHus, xjopa, nojaa. DIEKTPOIU3 PACTBOPOB.

[TosnyueHne cepHOM KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJOIHMUYECKas CXeMa, METOJl KHUIISIIEro
CJI0sl, TIPUHLMIIBI TeriooOMeHa, MPOTHUBOTOKAa M IUpKyasauuu. OneyMm. [IpomsBoacTBo ammuaxa:
CBIPBE, XUMU3M, TEXHOJIOTHUECKask CXEMa.

JdeMoHcTpanun
Komnexnus Hemeramios.
Moneny KpUCTAIITMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHITUTIBI €TO PAOOTHI.
['openune HemeTaI0B — MPOCTBIX BELIECTB: cephl, pochopa, ApeBECHOTO YIiIsl.
OO6pas31ibl raoreHoB — MPOCTHIX BEIIECTB.
B3anMopeiicTBue rajJoreHoB ¢ MeTaJlJIaMu.
BriTecHeHue xiopa OpoMOM HITH HOJa U3 PaCTBOPOB UX COJIEH.
Konnekuust npupoHbIX COEAMHEHUN XJI0pa.
B3anmopeiicTBre cepbl ¢ METaIaMHu.
I'openue cepsl B KUCIOPOIE.
Konnexuus cynbpumHeix pya.
KauecTtBennast peakius Ha cynb(ua-HOH.
OO6eciBeunBaHNE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.
B3anmopeiicTBrEe KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEJIbIO.
e OOyrnMBaHWE OPraHMYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
e Jluarpamma «CocCTaB BO3IyXa».
e BuneodparMeHTsl u ciaiipl «IITudasu 6a3apbi.
e [lomydenue, coOupaHue U pacro3HaBaHUE aMMHAKA.
Pa3noxxenne Guxpomara aMMOHHUSL.
B3anmMopeiicTBue KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO.
I'openune u€pHoro nopoxa.
Pa3znosxenue HuTpaTa Kajaus U TOpeHHE B HEM JIPEBECHOTO YIOJIbKa.
OO6pa3ubl npupoAHbIX coequHeHuit hocdopa.
I'openue docdopa Ha BO3ayXe U B KUCIOPO/IE.
[Tonyuenue 6enoro gochopa u UCIBITAHNUE €r0 CBONUCTB.
Komnekmus «O6pasibl IPUPOTHBIX COSAUMHEHUN YTIIIepoaa.

I[Moprper H. . 3enunckoro. IlormomieHue pacTBOPEHHBIX  BEIIECTB WJIM Ta30B

AKTUBUPOBAHHBIM YTJIEM.
YeTpolcTBO IPOTUBOTasa.
Monenu MOJIEKyll MeTaHa, dTaHa, dTHJIEHA U alleTUIICHA.

B3aumoseiicTBue 3TueHa ¢ GpOMHOMN BOJOM U pacTBOPOM IEpMaHraHaTa Kajiusl.
OO11re XMMUYecKrue CBOMCTBA KMCIIOT Ha MPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBeHHast peakiiusi Ha MHOTOATOMHBIE CIIUPTBHI.

Komnekmus «O0pa3ibl MPUPOIHBIX COSAUHEHUN KPEMHUS».
Komnnekuus crekia, KepaMuKH, IEMEHTA U U3/IEAN U3 HUX.
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Koutekuus mpoayKiuu CUIMKaTHOM MTPOMBILIIEHHOCTH.
Buneodparmentst u cnaiinst «[Iporn3BOICTBO CTEKIIA U IIEMEHTay.
Komnexkuus «IIpupoaHpie COeTMHEHUS HEMETAIIIOBY.
BuneodparmenTs u cnaiiapl «PpaknoHHAs IEPEroOHKa KUAKOTO BO3IyXay.
Buneopparmentst u cmaiinel  «[lomydeHue Bomopona, KHCIOpOJa W TaJOTEHOB
NIEKTPOJIUTUUECKUM CIIOCOOOM.
Mogenu anmapaToB 1 IPOU3BOJICTBA CEPHOU KUCIIOTHI.
Mogenp KUISIero ciosl.
Mogeinp KOJIOHHBI CUHTE3a aMMHUAKA.
Buneodparmentst u ciaiiisl «IIpou3BOICTBO CEPHON KUCTOTHI.
Buneogparments! u cnaiinel «IIpon3BoacTBO aMMHaKay.
Konnexuust «CpIpb€ 11 MOTyYeHUsI CEPHON KUCTOTBI».

JlabopaTropHble ONBITHI

* Pacno3HaBaHue rajgoreHu-noHOB.

» KauecTBeHHbIE peakliuu Ha Cyab(haT-HOHBI.

» KauecTBeHHas peakus Ha KATHOH aMMOHHSI.

* XMMHUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.

» KauectBennsie peakinu Ha ¢ochaT-uoH.

* [Tony4yeHune u CBOMCTBA YrOJIbHOW KUCIIOTHI.

» KauecTBeHHast peakiusi Ha KapOOHAT-HOH.

* [IponyckaHue yriekuciaoro ra3a 4epe3 pacTBOp CHIIMKaTa HaTpPUs.
IIpakTuyeckue padéoTs

2. VI3yuenune CBOMCTB COJISTHOM KHCJIOTHI.

3. N3yuenue CBOMCTB CEPHON KUCIIOTHI.

4. TlonyyeHue aMMHaKa U U3y4€HHUE €TO CBOMCTB.

5. [lomyuenue yraekucnoro raza. Kauectsennas peakuus Ha KapOOHAT-HOHBI.

Metanabl M X cOeJUHEHUS

[Tonoxenne MeTaJUIOB B NEPHOIUYECKON cucTeMe xumuueckux emeHToB 1. 1. Menneneesa,
CTPOEHHE aTOMOB U KpHUCTaUIOB METa/lIOB. MeTramuueckass CBsI3b M MeETaJuIM4yecKas
KpucTajuinueckas pemérka. Du3nyeckue CBOWCTBA METAUIOB: JJIEKTPO- M TEIJIONPOBOAHOCTD,
OTpaXarolasi CHOCOOHOCTb, TNTACTUYHOCTb. YEPHBIE U IBETHBIE METAILJIBL.

Mertamibl KaK BOCCTAHOBHUTENIH. JIEKTPOXUMHUYECKHN psifi HanpsbkeHui. B3aumogeiictBue
METaJJIOB C HEMETAJJIaMH, OKCHJIaMU, KUCIIOTaMU, COJISIMUA. AJIFOMHUHOTEPMUSL.

OO6mas xapakTepucTuka 31eMeHTOB | A-rpymnmbl. OKCHABI U THAPOKCHIBI IIETOYHBIX METAJIOB,
WX TOJIyueHUE, CBOMCTBA, MPUMEHEHHE. BakHellne coiiyd MIeTOYHBIX METaNIOB, UX 3HAUYEHUE B
MIPUPO/IC U JKU3HU YENIOBEKA.

Obmas xapakrepuctrka 31eMeHTOB || A-rpymmbl. OKCUAbl U THAPOKCHIBI MIETOYHO3EMENbHBIX
METaJJIOB, WX IMOJlydeHHE, CBOMCTBA W MNpUMEHEHHE. BakHelie coau MIeT0YHO3EMENbHBIX
METaJJIOB, UX 3HAUYEHUE B MPUPOJIC U KU3HU 4yenoBeka. KapOoHaTsl U ruipokapOOHATHI KAJbIUS.

Bpemennas u mocrosiHHas KECTKOCTh BOAbl. CHOCOOBI yCTpaHEHHUS BPEMEHHOW >KECTKOCTH.
Crioco0Obl ycTpaHeHUs TIOCTOSIHHOM KECTKOCTH.

CoenuHeHus: alfOMUHUS B TIpUpoJe. XUMUYecKkre CBOicTBa amtoMuHus. OCOOEHHOCTH OKCHIIA
U TUIPOKCUJA ATIOMHHUS Kak aM(OTEepHBIX COCIUHEHUN. BakHeWIme coiu amroMHHUS (XJIOPHU],
cynbdar).

OcobenHoctu cTpoeHHsi aToMa jkenesa. JKeme3o B mpupone. Baxkueimme pyabl xenesa.
[Monyuenne uyryna u cramd. Okcumasl u ruapokcuant sxemesa(ll) u (1), Comm xenesza(ll) u (I11).
OO6HapyxeHre KaTHOHOB JKeJie3a B pacTBOpe. 3HaAU€HUE COSAUHEHUH JKee3a.

Koppo3us razoBas (XuMmuuecKkas) M DIIEKTPOXMMHUYECKas. 3alluTa METauIOB OT KOPPO3HUH.
Metannet B mpupoge. Ilonstme o Merammyprud. UYé€pHas W IBETHAs  METaJUTyprus.
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[TupomeTranmyprusi, THIPOMETAILTYPIHsl, dIeKTpoMeTatyprusi. Jlomennsnii mpouecc. [lepepadotka
YyryHa B CTaJjib. DJIEKTPOJIU3 PACILIIABOB.

JdeMoHcTpanuun

e BsaumopeilicTBue HATpuUs, JIUTUS U KaJbLHUS C BOJOH.

l'openue naTpusi, Maruus 1 >keiie3a B KUCJIOPO/IE.
Benbimka TepMUTHONM CMECH.
B3anmopeiicTBrEe cMECH TOPOIIKOB CEPHI U KENE3a, LIMHKA U CEPBI.
B3anmopeiicTBrE amfOMUHUA C KUCIOTaMHU, IIEJI0YaMHU U BOJIOM.
B3aumopeiicTBue xene3a u MeIu C XJIOPOM.
B3aumopeiicTBue MeIu C KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOW KHCIIOTOMN
(pa3baBiieHHOM ¥ KOHIIEHTPUPOBAHHOM ).
Oxkpacka miaMeH! COEAMHEHHUSIMH IIEeJI0YHBIX METAJIOB.
Oxkpacka miaMeH! COEAMHEHHSIMH IEeJI0YHO3EMETHHBIX METAJLIOB.
lNamenue n3zBecTu BOAOM.
[Tony4enue xE€CTKOM BOJIBI B3aUMOJICHCTBUEM YIVIEKUCIIOTO Ia3a ¢ H3BECTKOBOM BOJIOM.
Ycrpanenue BpeMEHHOM KECTKOCTH KUTITYEHUEM U J00aBICHUEM CO/JIBI.
VYcrpaneHne mocTosSTHHOM KECTKOCTH JOOABIIEHUEM COJIbI.
HNoHuTe 1 mpuHIMT WX IeHCTBUS (BUACOPpAarMEeHT).
Komnexuust mpupoIHBIX COeTMHEHUN aTIOMUHUS.
BuneodparmenTs u cnaitapl «OKCHI aTIOMAHUS B €0 MOIU(PUKAIIAN.
[Tonydyenne ampoTepHOTO THAPOKCUIA ATFOMUHUS M UCCIICIOBAHNUE €r0 CBOMCTB.
Konnekmus «XuMu4decKrne HCTOYHHUKH TOKAY.
Pe3ynpTaThl NIUTENBHOIO SKCIEPUMEHTa MO W3YYEHHI0 KOPPO3WM CTAJIBHBIX HM3JEIUM B
3aBUCUMOCTH OT YCJIIOBHUI MPOLECCOB.
BoccranoBnenne meau u3 okcuaa meau(ll) Bogopomom.
BuneodparmenTs u cnaiiapl «[Ipor3BoACTBO YyryHa U CTaJIH.
BuneodparmenTs! u cnaiiapl «3aenus U3 9yryHa v CTaamy.
BuneodparmenTs! u cnaitapl «[Ipou3BoACTBO ATFOMUHHMS.
JlaGopaTopHble ONbITHI
* B3aumosieiicTBue xene3a ¢ pactBopoM cynbdarta meau(ll).
* [TosiyueHune M3BECTKOBOM BO/IbI M OTIBITHI C HEH.
* [Tonyuenue ruapoxcuaos xene3a(ll) u (11).
» KauecTBeHHbIE peakMy Ha KaTUOHBI XKee3a.
IIpakTnyeckune padoTbl
6. XKécTKoCTh BOMIBI U CIIOCOOBI €€ YCTpaHEeHHSI.
7. Perienne sxcriepuMEHTANIbHBIX 3a7a4 M0 TeMe «MeTasuibly.

XUMHSA U OKPYKaLIas cpeaa

Crpoenne 3emum: sApOo, MaHTHS, 3€MHas Kopa, JmTocdepa, ruapocdepa, armocdepa.
Xumnueckuit coctaB 3emiu. ['opable moponbl. Munepansl. Pynsl. OcanouyHble TOpHbIE MOPOJBI.
Ilone3Hpie HCKOAEMEIE.

HcTouHMKM XMMHUYECKOTO 3arpsi3HEHHsI OKpyxkKaromied cpenpbl. [mobOanbHBIE 5KOIOTMYECKUE
MpoOIeMbl YeJI0OBEYECTBA: HapyllIeHHe OMOTeOXUMHUYECKUX KPYTOBOPOTOB XUMHUYECKHX DIIEMEHTOB,
MOTEIUICHWE KIMMaTa, KUCIOTHble J0Xau u Ap. O30HOBBIE AbIpbl. MexayHapoaHoe
COTPYAHMYECTBO B 00JaCTH OXpaHbl OKPYKaIOIIEH Cpeibl OT XUMUYECKOTO 3arps3HeHus. «3enéHas
XUMUS.

JdeMoHcTpanuun

e BuneodparmenTs! u cnaiiapl «CTpoeHue 3eMin U €€ XUMHYECKUN COCTaB.

e Kouiekiusi MUHEPAJIOB U TOPHBIX MOPO/I.

o Komnekuus «Pyasl MeTanoBy.
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e Buneodparments! u cnaiinsl «I moGanbHbIe 3KOJIOTHUECKUE TPOOIEMBI YEIOBEUECTBAY.
e BuneodparMeHTsI ¥ CIaiIbl O CTENIEHH SKOJIOTHYECKONW YHCTOTHI TOBApa.
JlabopaTopHbIe ONBITHI
* M3yyenue rpanura.
* MI3yyeHne MapKUpOBOK Pa3Iu4HbIX BUJIOB IIPOMBIIICHHBIX U IIPOJAOBOJIbCTBEHHBIX TOBAPOB.

O0o0menne 3HaHNI 10 XUMHHU KYPCa OCHOBHOM HIKOJIBI.
IHoaroroBka k OCHOBHOMY IoCy1apCTBEHHOMY IK3aMEHY
CrpoeHue atomMa B COOTBETCTBHU C IOJIO)KEHUEM XHMUYECKOIO 3JIEMEHTA B NEPUOANYECKON
cucreme. CTpoeHME BEIECTBA: XMMHUYECKAs CBS3b U KPUCTAUIMYECKas peléTka. 3aBUCUMOCTh
CBOMCTB 00Opa30BAaHHBIX 3JEMEHTAMHU IMPOCTHIX BELIECTB (METAUIOB, HEMETAIOB, OJaropoHBIX
ra3oB) OT IIOJIO)KEHUSI 3JIEMEHTOB B MEPUOJUYECKON cucreMe. THUIOJOTUS HEOpraHWYecKUX
BEILIECTB, pa3/IeJIeHNe UX Ha Kiaccel U rpynnsl. [IpeacraBureny.
[Ipu3Haky M ycioBHs MPOTEKAHUS XUMHUUYECKUX peakiui. TUmosorus XMMUYECKUX PEaKIHi 1o
pa3IMYHbIM Npu3HaKkaM. Peakiuu noHHOro oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLINH.
XWUMUYECKHE  CBOWCTBA  MPOCTHIX  BEHIECTB.  XapaKTEpHbIE  XMMHYECKHME  CBOMCTBA
COJICOOPA3yIOIINX OKCUAOB, THAPOKCUJIOB (OCHOBAHUHM, KHUCIOPOJCOJEPKAIUX KHCIOT |
aM(OTEePHBIX TUIAPOKCUIOB), COJIEH.
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TemaTn4eckoe INIAHUPOBAHHUE

no XUMUU
npeaMeT

Knacc 8
VYuurens CaBenben C.1.
KommuectBo yacos
Bcero 68 w4ac; B Hegemo 2. dac.
[T1aHOBBIX KOHTPOJIBHBIX YPOKOB 6, TpakTHUECKUX paboT 4 ;
[TnanupoBanue coctaBieHo Ha ocHoBe: ['abpuensa O.C., Octpoymo W.I'., Cnanko C.A. Xumus.
[Ipumepubie paGouue mnporpammsel. [Ipenmernast nunus ydeOHukoB O. C. I'abpuensina, U. T
OctpoymoBa, C. A. CnaakoBa. 8—9 kiaccel : y4e0. mocodue as o0iieoopa3oBar. opraHusanuii /
O. C. I'abpuensn, C. A. CnankoB — M. : IIpocsemenne, 2019.

Yueonuk Xwumws. 8 kinace: yaeonuk/ O.C.I'abpuensHa.- M.: [Ipoda, 2017.

JonoysHuTeNbHAS TUTEPATYPA

1. Xumus. 8 kimace: anekTporHoe yaeoHoe nznanue.- O00: JIpoda, 2017.

2. Xummst. 8 xiacc: Buneoypokn.- OOO: OTkpeIThIH ypok, 2015.

3. Xumus. 8 kmacc: KOHTPOJIBHBIE U TPOBEpOYHbIe paboThl K yueOHuKy O.C.I"abpuernsHa
«Xumus.8kmace»/ O.C.T'abpuensH, [1.H.bepeskun, A.A. Ymakos u ap.- M.: JIpoda, 2010.

4. KonTponpHO-m3MepuTenbHbie Marepuanbl. Xumus. 8 kmacc/Coct. H.IL. Tpoeryoosa. — M.:
BAKO, 2011
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Kajenaapno — remMaTnyeckoe NJaaHUPOBAHME 1T

XUMHUN KJia

OcHoBHOE coxepxaHue OcHoBHbIe BH/IbI y4eOHOH JesiTelbHOCTH | [lomalHee
o0yyaromuxcs 3ajaHue
Ne Tema ypoka Koa-Bo | Conep:xanue
yYPOKa, 4acoB
aarta
Benenne — 4 u. (1-4)
1/1 [Tpenmer xumuu. | 1 [Ipenmet xumuu. MeToapl MO3HAHUS B XUMHH: OmnpeieNieHust TOHITHIA «aToMy, «MoJtekynay, | I1. 1-2
Bemectsa. HaOJIO/IeHUE, SKCIIEPUMEHT, MOJICITHPOBaHHE. «XUMHYECKHH AIIEMEHT, «BEIIECTBOY,
Hcrounnkn XumMudeckoit nadopmarum, ee «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,
MOJTy9eHUE, aHAJIN3 U TIPEJICTABIICHHE €T0 «CBOWCTBA BEIIECTBY.
pe3ynbratoB. [loHATHE 0 XUMHUYECKOM dj1eMeHTe i | Onucanre U cpaBHEHHE MTPEIMETOB H3YUEHUS
(dopmax ero cyniecTBOBaHHs: CBOOOIHBIX aTOMAX, | €CTECTBEHHOHAYUYHBIX AUCLUIUINH, B TOM
MIPOCTHIX M CIIOKHBIX BemecTBax. JleMoHcTparmn. | yucie xuMmuu. Kiaccudukanus BemiecTs 1o
Mopenu (mrapoctepskueBbie U CTroapTa— cocTaBy (ITPOCTHIE U CIIOKHBIE).
bpurneba) pa3muuHbIX TPOCTHIX U CIOKHBIX XapakTepucTUKa OCHOBHBIX METOJIOB
BenlecTB. Koiekuys CTeKIsTHHON XUMUYECKOM U3YUYCHUS €CTECTBEHHOHAYYHBIX JUCLHUIUIHH.
nocyel. Komiekius MarepuanoB U u3aeui u3 Pasznuuenue Tena u BelecTBa; XMMUYECKOTO
HUX Ha OCHOBE atoMuHus. JlJaboparopHsie 3JIEMEHTa U MPOCTOTO BELIECTBA.
onbIThl. 1. CpaBHEHME CBOICTB TBEPABIX Onucanuie GpopM CyIeCTBOBAHHUS
KPUCTAJUIMYECKUX BEIIECTB U PAaCTBOPOB XUMHYECKUX HIIEMEHTOB; CBOMCTB BEIIECTB.
BrinonHeHne Henocpe1cTBEHHBIX
HAOIOICHHIA U aHAIU3 CBOMCTB BEILIECTB U
SIBIIGHUH, POUCXOISIINX C BELIECTBAMH, C
coOmroieHreM paBIII TEXHUKU
6e3omacHoctu. OdopmiieHue oTuera,
BKJTIOYAIOIIETO OMUCaHue HaOII0ACHNUS, €ro
pE3yabTaTOB, BHIBOIOB.
Hcnons3zoBanue GpuU3nUECKOro
MO ICTTHPOBAHHUS
2/2 [TpeBparenus 1 [IpeBparenus BeniecTB. OTIMYNE XUMHUYECKUX Omnpenenenus MOHITHI «XUMHUYECKUE IT. 3-4
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BemiecTB. Poib Xxumun
B JKM3HHU YEIIOBEKA.
Kparkue cBenenus no
HUCTOPUU PA3BUTHS
XUMUH.
OCHOBOIIOJI0KHHUKU
OTECYCCTBCHHOM
XUMHAH

peakiuii oT puznYecKux ABICHUA. Posib XumMuu B
KU3HH YeloBeka. XeMopuims u XxeMopoOousi.
KpaTkue cBenenus u3 uCTOpUM BOSHUKHOBEHUS U
pa3BUTUSI XUMHUU. POJIb OT€UECTBEHHBIX YUEHBIX B
CTaHOBJICHUM XMMHUUYECKOM Hayku — paboTel M.
B. JlomoHnocoBa, A. M. bytneposa,

J. 1. Menneneena.

JeMmoHcTpanmu. B3aumMogelcTBue Mpamopa C
KHUCJIOTOM ¥ MOMYTHEHHE U3BECTKOBOM BOJIBI.
JlabopaTopHble OonbITHL. 2. CpaBHEHHE CKOPOCTH
WCIIapEeHUs BOJIbI, 0JIEKOJIOHA U STHJIOBOTO CIIUPTA
¢ GUIbTPOBATIBLHON Oymaru

SBIICHUS», «(PU3HUECKHE SBICHUS.
OObscHEHUE CYIIIHOCTH XUMHUYECKUX
ABJIEHUH(C TOUKU 3pEHUSI AaTOMHO-
MOJIEKYJIIDHOTO YY€HUS) U UX
NPUHLUIIMAIBHOTO OTIMYUS OT (PU3HUYECKUX
ABJICHUM. XapaKTepUCTUKA POJIU XUMHH B
JKA3HU YEJI0BEKA; POJIU OCHOBOIIOJIOKHUKOB
OTEYECTBEHHON XMMHH.

CocraBiieHHe CIIOKHOTO IUIaHa TEKCTA.
[Toryuenue xumudeckoir HHGOPMAIIH U3
Pa3JINYHBIX NCTOYHHUKOB

33 3Haku (CUMBOJIBI) XUMUYECKasi CHMBOJIMKA. 3HAKA XUMHUYECKUX Onpenenenrst TOHATUA «XUMUYECKUN 3HAK, I1.5, 3Haku
XUMHUYIECKUX 2JIEMEHTOB U MPOUCXOKICHUE UX HA3BAHU. WJIM CUMBOJDY, «KOA(P(HUITHECHTHD, XUM
sneMeHToB. Tabmuia [Iepnonueckas cucreMa XUMUYECKUX SJIEMEHTOB | «MHJIEKCBD». AJIIEMEHTOB
J1. 1. Menneneena . . MenneneeBa, ee CTPYKTypa: MaJlble U Onucanue Tabau4HON POpPMBI

00JIbIIINE TIEPUO/IBL, TPYIIBI U TOATPYIIIHI. [lepnonueckoit CUCTEMBI XUMUYECKUX
[Tepunoanueckas cucremMa XuMUYECKUX eMeHTOB | aneMmeHToB JI. . MenneneeBa. Onncanne
. 1. MenieneeBa Kak ClipaBOYHOE MMOCOOME I | MOJIOKEHHUS DJIEMEHTa B TaOJIuIe
MOJIYYEHHUSI CBEJICHUM O XUMHUUYECKUX PJIEMEHTaX J. . Menaeneena.

Vcrionb3oBaHne 3HAKOBOTO MOJEIIMPOBAHMS

4/4 XHUMHYECKHE Xumunyeckne Gopmyibl. MIHIEKCH U KO- OrnpeeneHus MOHATHH «XUMHUYECKast I1.6,
dbopmynsl. OTHO- s dunmentsl. OTHOCUTENBHBIE ATOMHAS U dopmyIay, «OTHOCUTEIbHAsI aTOMHas Maccay, | ynp.7,8
cuTeNbHasi aTOMHas U MoJieKyJsipHas Maccel. [IpoBenenue pacueTos «OTHOCHUTEIIbHAsI MOJIEKYJIIPHASL MAacCay,

MOJIEKYJISIpHAsi MACChI. MacCOBOM J0JIM XUMHUYECKOTO JIEMEHTA B «MaccoBasi J0Js JJIEMEHTay.
MaccoBas 1o BEIIECTBE HA OCHOBE €r0 (POPMYIIbI Bbluncienre 0OTHOCUTENbHON MOJIEKYIISIPHOM
3JIEeMEHTa B CO- Macchl BEIECTBA U MACCOBOM J0JIU
eMHEHU U XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUSIX
ATOMBI XHMHYECKHX 3J1eMeHTOB — 9 4. (5-13)
5/1 OcHOBHbIE CBEACHHUS ATOMBI Kak opma CcyliecTBOBaHUs XuMuueckux | OmpeneneHus HOHATUN «IIPOTOHY, I1.7-8

O CTPOEHHH aTOMOB.
CocTtaB aTOMHBIX

a1eMeHTOB. OCHOBHEIC CBCACHUA O CTPOCHUU
aTOMOB. I[OKaSaTeHBCTBa CJIO’KHOCTH CTPOCHUA

((HCﬁTpOH)), «OJICKTPOH», «XUMHYECKUM
OJICMCHT», «MaCCOBOC YHCJIO)», KM30TOID».
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siiep: IPOTOHBI U
HEUTpOHBI. M30TOIIBI

atomoB. OnbITel Pezepdopaa.

[Inanerapnast Mmoaens crpoenus aroma. CocraB
ATOMHBIX SI7IEp: IPOTOHBI, HEUTPOHBI.
OTtHocuTenbHas aToMHasi Macca. B3anuMocBsi3b
HOHATUI «IIPOTOH», KHEUTPOH», KOTHOCHUTEIIbHAS
aTOMHasi Maccay. MI3MeHeHune uncia NpoToHOB B
s7ipe aToMa — 00pa30BaHNE HOBBIX XUMUYECKHX
JJIEMEHTOB.

H3MeHeHne yncina HEMTPOHOB B SIAPE aTOMa —
oOpa3oBaHue n30TornoB. COBpeMeHHOe
oTpesieNICHUE MOHITHUS «XUMUYECKUNA 3JIEMEHT.
N30TOMBI Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XMMHUYECKOTO HJIEMEHTA.

Onucanue cocraBa aTOMOB 3J1eMeHTOB Ne 1—
20 B Tabnuue /. 1. Menneneena.

[Tosryuenue xumudeckoi HHGOpMAIIH U3
Pa3IUYHbBIX HCTOYHUKOB

6/2 DJIIEKTPOHBI. OnekTpoHbl. CTpOEHHE 2JEKTPOHHBIX YPOBHEN OrnpeneneHus MOHATHN «3JIEKTPOHHBIN I1.9,
Crtpoenue aiek- ATOMOB XMMUYECKUX JJIEMEHTOB MaJbIX CJIOI», «OHEPTETUYECKUN YPOBEHBY. ymp.1,2
TPOHHBIX 000JI0UYEK nepuoioB. [ToHsaTHE O 3aBEpIIEHHOM CocraBJIeHHE CXEM PacCIpeICIICHUS
aTOMOB AJIEKTPOHHOM ypPOBHE 3JICKTPOHOB TI0 3JIEKTPOHHBIM CJIOSIM B
anemeHToB Ne 1 — 20 AJIEKTPOHHOM 000J104YKEe aTOMOB
B Ta0IuIe
J. . MenneneeBa

713 MeTtannuueckue [Tepuonnueckasi cucteMa XMMHYECKUX AJIEMEHTOB | OnpeaesnieHus: MOHATHH «3JIEMEHTbI- I1.10

1 HEMETaJUIMYECKHE
CBOMCTBA 3JICMEHTOB.
N3meneHue

CBOMCTB XMMHYECKHX
9JIEMEHTOB

10 TPYIIaM U
rnepuojiam

. . MengeneeBa U CTPOCHUE AaTOMOB:

(busznueckuil  CMBICT ~ TOPSAKOBOTO  HOMeEpa
JJIeMEHTa, HOMepa TIpyMNbl, HOMepa MEepUoaa.
JlemoHcTpanuu. [Tepuoanyeckas cucrema

XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa pa3audHbIX GopM

METaJUIbD», «3JIEMEHThI-HEMETAILTBI.
OOBsicHEeHHE 3aKOHOMEPHOCTH H3MECHEHHUS
CBOMCTB XUMHUECKUX 3JICMEHTOB B MIEPUOIaX
U Tpymmnax (TIaBHBIX MOArPyIax)
NEPUOIMUECKON CHCTEMBI C TOUKU 3PCHUS
TEOPUH CTPOCHUS aToMa.

BhinoiHeHHE HETOIHOTO OTHOJIMHEHHOTO,
HETOJHOTO KOMIUIEKCHOTO CpaBHEHUS,
MOJIHOTO OJTHOJIMHEIHOTO CPaBHEHUS CBOICTB
ATOMOB XMMHYECKUX JIEMEHTOB,
HAXOSIIUXCS B OJHOM TIEPUO/IE WU TJIaBHOM
noarpymne [leproauueckoil cCUCTEMBI.
CocraBieHHe XapaKTePUCTUKU XUMHUECKUX
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BJIEMCHTOB I10 UX ITOJIOKCHUIO B
[Teproarueckoil CUCTEME XUMHUYECKUX
anemenToB JI. . Menpeneena.
CocraBjieHHE TE3UCOB TEKCTA

8/4 NoHHasa xumudeckas W3menenue uncia 2IeKTPOHOB Ha BHEILIHEM Onpenenenus NOHITUN «MOHHAS CBSI3bY, I1.10, ynp.2
CBSI3b 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO «uoHb». CocTaBiaeHUE cXeM 00pa30BaHUs
3JIeMEHTa — 00pa30BaHKE MOJOKUTEIBHBIX U MOHHOH cBsi3u. Mcrnosbp3oBaHue 3HAKOBOTO
OTpPUIIATENLHBIX HOHOB. MIOHBI, 00pa30BaHHbBIE MoenrpoBanust. OnpesieneHue Tuia
aTOMaMH METAJUIOB M HEMETAIOB. [IpHUUHBI M3- | XUMUYECKOH CBsA3U 1O (hOpMyJIe BEIECTBA.
MEHEHHUSI METAJUTMYECKUX U HEMETAIUTHIECKUX [IpuBenenue npuMepoB BEIIECTB C MOHHOU
CBOICTB B nepuojax u rpymnmnax. O0pa3oBaHue CBsI3b10. XapaKTepUCTUKA MEXaHU3Ma
O6uHapHbIX coenuHeHuil. [lonsTre 06 nOHHOM 00pa3oBaHus HOHHOMN CBSI3HU.
cBs3u. Cxembl 00pa30BaHUs HOHHOM CBSI3U YcTaHOBIIEHHE TPUYNHHO-CIIEICTBEHHBIX
CBSI3EH: COCTaB BEIIECTBA — BHJ XUMHYECKOI
CBSI3U
9/5 KosanenTnas B3anmMoneiicTBue aTOMOB 3J1€eMEHTOB-HEMETauioB | OmnpeienieHue MOHITHS «KOBAJICHTHAS I1.11,
HETOJIApHAs XU- MEXy CO00i — 00pa30BaHME IBYXaTOMHBIX HETIOJIIPHAs CBA3bY. ynp.2,5
MUYecKasi CBSI3b MOJIEKYJI TPOCTHIX BeliecTB. KoBaneHTHas Cocrapienue cxeM o0Opa3zoBaHUs
HEMOJISIPHAsA XUMHUYECKAs CBA3b. DJIIEKTPOHHBIEC U KOBAJICHTHOUM HEMOJISIPHOW XMMHUYECKOU
CTPYKTYpHBIE (HOPMYIIBI cBs3u. Mcnonb3oBanne 3HaKOBOTO
MO/ICTTUPOBAHMUSL.
Ornpenenenne TUa XMMUYECKOW CBSI3HU IO
dbopmyIe BelecTBa.
[TpuBeneHue NpuMEepoB BEIIECTB C
KOBAQJICHTHOM HEMOJISIPHOU CBSA3BIO.
XapakTepucTrKa MexaHu3Ma oOpa3oBaHUs
KOBAJICHTHOM CBSI3H.
YcTaHoBIEHUE IPUUUHHO-CIIEICTBEHHBIX
CBSI3€H: COCTAB BEIIECTBA — THUI XUMUYECKON
CBSI3U
10/6 DIEeKTPOOTPULIATENb - B3anmMoneiicTBue aTOMOB HEMETAIIOB MEXKIY Omnpenenenus MOHITHIH «KOBaJIGHTHAS I1.12,
HOCTh. KoBa JieHTHas co00it — oOpazoBaHue OMHAPHBIX COCTMHEHUN HOJISIPHASL CBA3bY, ymp.2,6

TOJIsIpHAast

HEMCTAJIJIOB. 3HeKTpOOTpI/II_IaTeJIBHOCTL.

OJICKTPOOTPULATCIIBHOCTL»?, «BAJICHTHOCTB).
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XUMHNYCCKasl CBA3b

KoBanenrnas nosuspnas csasb. llonarue o
BAJICHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BbIBAThH
KOBaJIEHTHbIE XUMHUUecKue cBsi3u. CocTaBiieHue
(opmyn1 OMHAPHBIX COETMHEHUH 10 BaJICHTHOCTH.
Haxosxenue BaneHTHOCTH TI0 hopmyIie
OuHapHoro coenuHeHus. JIabopaTopHbIE OMBITHI.
4. NsroTtosnenune Mojeneil MoseKkys OMHApHBIX
COCIMHEHNN

CocraBienue cxeM oOpa3oBaHUs
KOBAJICHTHOM MOJISIPHONM XUMUYECKOU CBSI3U.
Hcnonp3oBaHNe 3HAKOBOTO MOJIEIIUPOBAHUS.
Omnpenenenue TUIA XUMUYECKOM CBSI3U 1O
dbopmyIe BemiecTna.

IIpuBenenne npuMepoB BELIECTB €
KOBAJICHTHOM TOJISIPHOU CBS3BIO.
XapakTepucTiKa MexaHu3Ma oOpa3oBaHUsI
KOBAJICHTHOM CBSI3H.

VYcTaHoBII€HNE TPUYMHHO-CIIEACTBEHHBIX
CBSI3€il: COCTaB BEIIECTBA — THUII XUMHUYECKOU
CBSI3H.

CocraBienue GopMysibl OMHAPHBIX
COEIMHEHM MO BaJIEGHTHOCTH U HAXO0XKJIEHHUE
BaJICHTHOCTHU 3JIEMEHTOB 10 (opMyIie
OMHAPHOTO COCAMHCHMS.

Hcnonp3oBanue (pu3MUECKOTO
MO/JICIUPOBAaHNUs

11/7

MeTtanninuyeckas
XAMHYECKas CBI3b

B3anMopeiicTBiue aTOMOB METaNIOB MEXTy COO0M
— oOpa3oBaHHE METALTMUECKUX  KPHUCTAILIOB.
IloHsTHE O METAIIUYECKON CBSI3H.

JlaGopaTopHble OmbITHL. 5. I3roToBIeHNE MOIEIH,
WUTIOCTPUPYIOLIEH CBOMCTBA METAITNYECKOM
CBSI3U

OrnpezeneHre MOHATHS «METaJUTHIecKas
cBs13by». CocTaBieHue cxeM 00pa3oBaHMS
METAJUTHYECKON XUMHUYECKON CBSI3H.
Hcnonp3oBanue 3HaKOBOTO MOJICTUPOBAHMUSI.
Onpenenenye TUNa XUMUYECKON CBSI3H MO
dbopmyne BemiecTa.

[IpuBeneHnEe TPUMEPOB BEIIECTB C
METAIINYECKOH CBI3bIO.

XapakTeprucTuKa MeXaHu3Ma 00pa3oBaHus
METaJUTHYECKOM CBSI3H.

VYcraHoBiIeHHE TPUUUHHO-CIIEICTBEHHBIX
CBSI3€M: COCTAB BENIECTBA — TUI XUMHYECKOU
CBSI3H.

I1.13, ynp.4

12/8

O0600611IEeHNE U

I1.7-13
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CHCTEMAaTH3aIs
3HAHUU 110 TEME
«ATOMBI XUMHYECKUX
DJIEMEHTOB)

13/9 KontponbHas paboTa
o TeMe «ATOMEBI XH-
MHYECKUX dJIe-
MECHTOB
IIpoctbie BemecTBa — 6 4. (14 -19)
14/1 [Ipocteie  BemecTBa- [Tosoxxenne meramioB B [lepuoamueckoii cucteme  OmnpeneneHust HOHATUN «METaJLIbI», I1.14
METaJIIbI XUMUYECKUX DJICMEHTOB «ITACTUYHOCTHY, «TETUIOTIPOBOJHOCTHY,
. . MenneneeBa. Baxxneiue npocrteie «AIIEKTPOTIPOBOTHOCTH.
BEIIEeCTBA-METaJIbl: JKEJIE30, ATFOMHHUI, OmnucaHue MoJIOKEHHS DJIEMEHTOB-METAIIIOB
KaJIbIIWI, MarHui, HaTpui, kanuit. Oomue B [lepnoanueckoil cucteMe XUMHUYECKUX
(bm3mYecKre CBONCTBA METAJIOB. 3JIEMEHTOB
JdemoncTpamuun. O6pasibl METAIIIOB. . . Menneneesa.
JlabopaTopHbie onbITHI. 6. O3HAKOMIJICHHE C Krnaccuduxkarus mpocThIx BEIECTB Ha
KOJUIEKLIMEH METaI0OB METaJIBl 1 HEMETaJLIbIL.
XapaktepucTuka 00mmx GU3NIECKIX
CBOIICTB METAJJIOB.
YcTaHoBIeHNE TPUUUHHO-CIICICTBEHHBIX
CBsI3ell MEX Iy CTPOCHUEM aToMa 1
XUMHUYECKOH CBSI3BIO B MPOCTHIX BEIIECTBAX-
MeTajlaax.
15/2 IIpocTteie BemecTra- [Tonoxxenue HemetaiioB B [leproanueckoit Onpenenenus NOHATUNA «HEMETAILIIbD, I1.15

HEMeTalJIbl, UX
CpaBHEHHUE C MeTaJlia-
MH. AJJTOTPOIHS

cucteme. Baxkneiinive npocTeie BeiecTBa-
HEMEeTaIlJIbl, 00pa30BaHHbIE aTOMaMU KHCIIOPO/Ia,
BOJIOPOA, a30Ta, cepbl, pochopa, yrieposa.
MouJieKyibl IPOCTBIX BELIECTB-HEMETAIIOB!
BOJIOPOJA, KUCIOPO/1a, a30Ta, FaJION€HOB.
OTHOCHTENbHAS MOJIEKYJISIPHAs Macca.
CrnocoOHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB K
00pa30BaHUIO HECKOJIBKUX MPOCTHIX BELIECTB —
IIOTPOIUs. AJTOTPOITHBIE MOTU(PUKAITTT

«QUTOTPOTHS», «AIJIOTPOITHbBIE
BHJIOU3MEHEHHUS, WU MOIU(DUKa-

uny. Onrcanue MoJIOKEHHS 3JIeMEHTOB-
HeMeTaJuloB B Ilepuonnueckoii cucreme
XUMHUYECKHUX DIIEMEHTOB

JI. 1. Menpeneena.

Ornpenenenre NpUHAAICKHOCTU
HEOPraHUYECKUX BEIIECTB K OJTHOMY U3
M3YYEHHBIX KJIACCOB: METAJLJIbI
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kucnopona, ¢pocdopa, onosa.

MeTtainmnyecKue U HEMETAININYECKUE CBOMCTBA
POCTHIX BeniecTB. OTHOCUTEIBHOCTH 3TOTO
IHOHATHUA.

Hemoncrpanuu. [Tomyuenue ozona. OOpasiib
0eJI0ro 1 Ceporo 0JI0Ba, OEJIOTO U KPACHOTO
dbocdopa.

JlabopaTtopHbie onbIThl. 7. O3HAKOMIIEHUE C
KOJUJIEKIIMEN HEMETAIIJIOB

¥ HEMETAJUIbI.

JloKa3aTenbCTBO OTHOCUTEIBHOCTHU ACTICHUS
MPOCTHIX BEIIECTB HA METAJIBl U HEMETAJLIBI.
YcTaHOBIEHNE IPUYNHHO-CIIEICTBEHHBIX
CBSI3EH MEXIy CTPOCHHEM aroMa
XHUMHYECKOH CBS3BIO B MPOCTHIX BEIIECTBAX-
HeMeTaJlIax.

O0bsicHeHne MHOr000pa3usi MPOCTHIX
BEMIECTB TAKUM (DAaKTOPOM, KaK aJUIOTPOIIHSL.

16/3 KommuectBo Be- [Tocrosinnas ABoraapo. KonuyectBo BemiecTsa. Ornpenenenus MOHATUN «KOJIUYECTBO I1.16,
ecTBa Mons. Monsipaast macca. KpaTHbie e TuHUIIBI BEIIIECTBAY, ymp.2,3
M3MEPEHHSI KOJIMYECTBA BEIIECTBA — MIJUIAMOJIb | «MOJIbY, IIOCTOSTHHAsT ABOTAIpOY,
Y KWJIOMOJTb, MUJITUMOJISIPHAS U KUJIOMOJISIPHAS «MoJIIpHas Maccay. Permenue 3amaun ¢
MAacChI BEIECTBA. UCTIOJTb30BAHUEM MMOHATHHA «KOJUIECTBO
PacyeTsl ¢ HCIOJIb30BaHNEM TIOHSATHI BEIIIECTBAY», «MOJISIPHAS Maccay, «IOCTOsTHHAS
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay, ABorazipo»
«mocTostHHass ABorazipo». JleMoHcTpanuu.
HekoTtopble MeTaibl 1 HEMETAIUIBI C
KOJIM4YECTBOM BeliecTBa 1 mosb
17/4 MoutsipHblit 00beM MonspHbIit 00BEM Ta3000pa3HBIX BEIIECTB. OrnpeneneHus MOHATHH «MOJIIPHBIN 00beM I1.17,
ra3zo00pa3HbIX KpatHble equHAIIBI U3MEPEHUST — MUJI- ra3oBy, «HOPMAaJIbHbIE YCIOBUSD. ymp.3-5
BEILIECTB JUMOJISIPHBIA U KUJIOMOJISIPHBIA 00bEeMBbI Pemenue 3a1a4 ¢ ucnosip30BaHUEM MOHITUN
ra3000pa3HbIX BEIIECTB. «KOJIMYECTBO BEILIECTBAY, «MOJISIPHAS MAaccay,
Pacuyetsl ¢ ucnonb30BaHuEM OHSATUI «MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAS
«KOJIMYECTBO BEIECTBA», «MOJISIPHAS Maccay, ABoraapoy.
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSIHHAS CocraBieHne KOHCIIEKTa TeKCTa
ABoraapoy.
JlemoncTpanyu. MossipHbIi 00beM ra3000pa3HbIX
BEIIIECTB
18/5 Pemenue 3amau ¢ Pacuyets! ¢ ucnonb30BaHuEM TOHSATHI Pemenwue 3amay ¢ ucnonszoBanuem nousitui | 11.16-17

HCIIOJIb30BaAHUECM
MOHATHUM «KOJIMYECTBO
BCIICCTBaA»,
KIIOCTOsSAHHAasA

«KOJIMYCCTBO BCUICCTBA», «KMOJISIpHAA MaccCa»,
«MOJ'ISIpHLIfI 00BeM ra3oB»,
«auciao ABor azapo»

«KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAS
ABorazpo»

29




Asoraapo»,
«MOJIIpHAs Macca»,
«MOJISIPHBIN 00bEM
ra3oB»

19/6 KontponbHas paboTa
o teme «lIpocteie
BEILIECTBAY

CoenrHeHHs] XMMHYECKHX 3JieMeHToB — 14 . (20-33)

20/1 CrereHp OKHUCIEHUS. Crenenb okucienus. CpaBHEHHE CTETICHU Omnpenenenus IMOHSITUH «crenens | I1.18,
OCHOBBI OKHUCJICHHS U BaJieHTHOCTH. OnpeseneHue OKHUCJICHUS, «BAJICHTHOCTDY. yrp.1-2
HOMEHKJIATYPBI CTCTICHU OKUCJICHUS JIEMEHTOB B OWHAPHBIX CpaBHeHHe BAJICHTHOCTH W CTEICHH
OMHApHBIX CO- coenuHeHusix. CocraBnenue Gopmys OMHAPHBIX OKHCIICHUS
eJIMHEHUMN COEIUHEHUM, OOIIHiT Crtoco0 MX Ha3BaHHM.

buHapHBIe COCIMHEHNS METAIIJIOB U HEMETAIIIOB:
OKCHJIBI, XJIOPUJIBI, CYITb(HJIBI
21-22 Oxcusl bunapHbIe coeTMHEHNS HEMETaIOB: OKCH/IBI, Ornpenenenre MOHATUS «OKCHIIBI. I1.19,
12-3 JIETy4re BOJOPOIHBIE COCIMHEHMS, UX COCTAB U Onpenenenre NPUHAIECKHOCTH yop.1,5
Ha3BaHus. [IpeacraBuTeny OKCHIOB: BOJA, HEOPraHWYECKUX BEIIECTB K KJIACCy OKCHUIOB
YIJICKUCTIBIN Ta3, HeraleHas N3BeCTh. o dopmyie.
[IpencraBuTenu JeTy4uXx BOIOPOTHBIX OmnpejieieHe BAJICHTHOCTH U CTEIICHU
COCIMHEHUI: XJIOPOBOJIOPOI U aMMHUAK. OKHCJICHHUS SJIEMEHTOB B OKCH/IaX.
Jemonctpanuu. O0pasibl OKCHJIOB. Ornrcanne CBOMCTB OTAEIbHBIX
JlaGopaTtopHble omnbIThL. 8. O3HAKOMIIEHHE C MPEJICTABUTEICH OKCHIOB.
KOJUTIEKITMEH okcu1oB. 9. O3HAKOMIICHHE CO CocraBnenue GopMyl1 U Ha3BaHUN OKCHUJIOB.
cBoiictBamu ammuaka. 10. KauecrBennas peakiust | [IpoBenenue HaOmoaeHUi (B TOM YUCIIe
Ha YTJIEKUCIbI ra3 OTIOCPEZIOBAHHBIX ) CBOMCTB BEIIECTB U
MIPOMCXOIAIINX C HUMH SIBJICHHUH, C
cOOJTII0ICHUEM TTPaBUJT TEXHUKU
6e3omacHOCTH; 0(OpPMIIEHHE OTYETA C
OTHMCAaHUEM DKCIIEPUMEHTA, €r0 Pe3yIbTaToB
Y BBIBOJIOB
23-24 OcHoBaHUSA OcHOBaHMs, UX COCTaB M Ha3BaHMs. Pac- OrnpenenenHus MOHATUN «OCHOBAaHU, I1.20,
/4-5 TBOPUMOCTH OCHOBaHU# B BoJie. [IpeacraBurenu «IIENOYMY, KKAYECTBEHHAS PEaKITUs, ymp.2-4

IIEI0YeH: T UIPOKCHU LI HATPUA, KAJIMA WU KaJIbIHA.

KUHIAUKATOP».
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[Tousitue 00 HHJAWKATOpaxX U KA4YCCTBCHHBIX

peaknusx. lemoncTparuu. OOpa3ibl OCHOBAHUH.
KI/ICJIOTHO-IIIGJIOLIHI)IC HWHJWKATOPbI U UBMCHCHUC

MX OKPaCKHM B ILIEJIOYHOM cpene

Knaccudukanwsi ocCHOBaHHH 110
pacTBOpUMOCTH B Bojie. OmnpeeneHue
MIPUHAUICKHOCTH HEOPraHMIECKUX BEIISCTB
K KJIacCCy OCHOBaHUM 110 (hopmyIie.
OmnpeeieHre CTEIeHN OKUCIICHUS JIEMEHTOB
B OCHOBaHUSIX.

Ornucanue CBONCTB OTIETBHBIX
MPEICTABUTENICH OCHOBAHMIA.

Cocrasiienre GopMys U Ha3BaHUMA
ocHoBaHmil. Mcrnonp30Banue TabIUIIbI
PaCTBOPUMOCTH JIJIS OTIPEICIICHHUSI
pPacTBOPUMOCTH OCHOBAHHUI.

YcTaHOBIJICHNE TEHETHYECKOM CBSI3U MEKTY
OKCHJIOM ¥ OCHOBAaHHEM M Ha00OpOT

25-26
16-7

Kucnotsr

Kucnotsl, ux coctaB u HazBaHus. Kinaccuduxanus

KkucioT. [IpencraBuTeny KUCIoT: cepHasi,
consiHast, a3oTHas. [loHsTHE O MIKANTEe
kuciotHoCTH (1ikaie pH). M3smenenue okpacku

WHIUKATOpoB. JlemoHcTpanmu. OOpasIbl KUCIOT.

KI/ICJ'IOTHO'H_IGJ'IOLIHBIC HHJIUKATOPbI U UBMCHCHUC

MX OKpPacKH B HEUTPAJIbHOU M KUCIOTHOU cpeax.

YHUBEpCaTbHBIN WHAUKATOP U U3MEHEHUE €T0
OKpacky B pa3inyHbIxX cpenax. [lkama pH
Jlaboparopusbie onbiThl. 11. Onpenenenue pH
pPacTBOPOB KHUCJIOTHI, IETOYH U BOJBI. 12.

OnpezleneHI/Ie pH JINMOHHOTO U S0JJ0YHOTO COKOB

Ha CPE3€ IJI00B

OmnpeieieHust TOHSITHHA «KUCIIOTHI,
«KHCIIOPOICOACPIKAIIUE KHCIOTHD,
«OECKHCIOPOIHBIE KUCIOTBD», «KUCIOTHAS
cpenay, «IIellouHas Cpeiay, «HeUTpatbHas
cpenay, «kana pH».

Kiaccudukanus KUCIOT 0 OCHOBHOCTH U
COJICPKaHUIO KUCIIOPOIa.

OnpenerneHne NPUHAICKHOCTH
HEOPraHMYECKHUX BEUIECTB K KJIACCY KUCIOT
o gopmyie.

Omnpenenenue CTeneHu OKUCICHUS YIEMEHTOB
B KHCIIOTaX.

Ornucanuie CBOMCTB OTAEIBHBIX
npenctaBuTeneii kucioT. CocTaBiieHue
dbopmyn u Ha3BaHMii kucHoT. Mcnonb3oBanue
TaOIUIBI PACTBOPUMOCTH JJISl OTIPEIeIICHUS
pPacTBOPUMOCTH KHCIIOT.

YcTaHOBIIEHNE TEHETHUECKOH CBSI3U MEKITY
OKCHJIOM U TUAPOKCHIOM B Ha00OpOT.
[TpoBenenue HaOMOIEHUH (B TOM UHKCIE

.21,
ymp.1-3
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OTIOCPEJIOBAHHBIX) CBOMCTB BEILIECTB U
MPOUCXOIAIINX C HUMU SIBJICHUM C
COOJII0ICHNEM TIPABUII TEXHUKH
6e3onacHoCTH; 0(OPMIIEHHE OTUETA C
OIHMCAaHHUEM DKCIIEPUMEHTA, €r0 PEe3yJIbTaTOB
1 BBIBOJOB.

HccnenoBanue cpesibl pacTBOpa ¢ TOMOIIBIO
WHJUKATOPOB.

DKCIepUMEHTAITBHOE PA3IMICHIE KHCIOTHI 1
IIEJI0YH C TIOMOIIBI0 WHANKATOPOB

27-28 | Comum  Kak  TMpowm3- Comnu Kak MPOU3BOIHBIE KUCIOT M OCHOBaHMUA. X | OnpeneneHne MOHITHS «COJIH. I1.22,
/8-9 BOJIHBIC  KHCIOT W cocTaB M Ha3BaHUs. PacTBOpUMOCTH coieil B Boge. | OmnpeaeneHne NpruHaIe)KHOCTH ymp.1-3
OCHOBaHUI [IpencraBuTenn coseit: XJIOPHI HATPHS, KapOOHAT | HEOPraHMYECKUX BEIIECTB K KJIACCY COJICH IT0
u docdat xanpus. dopmyme.
Hemonctpanuu. O6pasubl coneit. Jlaboparopasie | OmnpeneneHne CTENeHN OKUCIEHUS DIEMEHTOB
onbITEL. 13, O3HaKOMIIEHUE C KOJUIEKIIUENA COJIei B coystx. OnmcaHne CBOMCTB OTACIBHBIX
npeacraBurtenen cosieid. CocraBieHue
dbopMyn u Ha3BaHu# coneil. Mcnons3oBanue
TAOJHIIBI PACTBOPUMOCTH ISl OTIPEACITICHHUS
pPacTBOPUMOCTH COJICH.
[TpoBenenue Habm0IeHUH (B TOM YKCIIe
OIOCPE/IOBAHHBIX) CBOWCTB BEILIECTB U
MPOUCXOSIIIUX C HUMU SIBIICHHH, C
COOJIIOJICHUEM TIPABUIT TEXHUKH
0e301acHOCTH; 0POPMIICHHE OTYETA C
OIHMCAHHUEM IKCIIEPHUMEHTA, €ro Pe3yJIbTaTOB
Y BBIBOJIOB
29/10 | AmopodHbie u AmopdHBIE U KPUCTAJUTMYECKUE BEIIECTBA. Onpenenenus MOHATUI «amopusie | I11.23
KPUCTAITHUECKHE MexmonexymsipHble B3auMoieicTBust. TUmb BEIIECTBA», «KPHUCTAJUIMYECKHE BEIIECTBAY,
BEIIECTBA KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh «KpUCTANTMYecKas  pelieTka»,  «HOHHas
CBOICTB BELIECTB OT THIOB KPUCTAJUIMYECKUX KPUCTAJUTMYECKAsI PEILIETKa», «aTOMHasl KpHc-
pEIIeTOK. TalIMYecKas  pelieTka»,  «MOJEKYIspHas
JlemoHcTpanuu. Moienu KpucTaTHUeCKuX KpUCTAJUTHYECKast pelieTKay,
peIIeTOK XJIOPH/Ia HATPHSl, aiMa3a, OKCHJIA «MeTaJUIMyecKass  KpHUCTaJulMdyecKas  pe-
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yriepoza (1V).

JlaboparopHubie onbITh. 14. O3HaKOMIIEHUE C
KOJUIEKLIMEN BEIECTB C Pa3HbIM TUIIOM
KpUCTAJUINYECKOM pemeTku. M3rorosienue
MOJI€NIeN KPUCTAINIMYECKUX PEIIETOK

LIETKa».
YcraHoBiaeHue IMPUYIUHHO-CJIICACTBCHHBIX
CBsI3€H MEXIY CTPOCHUEM aToMa,
XUMHYECKOU CBSI3BIO M TUIIOM KpHcC-
TaJJIMIECCKOMN PCHICTKH XUMHUYCCKHUX
COCAVHEHNN. XapaKTepUCTUKA aTOMHBIX,
MOJICKYJIAPHBIX, HOHHBIX MECTAJNIMYCCKUX
KPUCTAJUIMYECKHUX PEIIETOK; CPEIbl PaCTBOPA
C TIOMOIIIBIO HIKajbl PH.

IIpuBenenne npuMepoB BELIECTB C Pa3HBIMHU
TUNIAMY KPUCTAIUIMYECKON PEIIETKH.

30/11 | Ywucrsle BemecTBa U YucTtele BemecTa u cMecu. [Iprumepsl )KHuIKHX, Ornpenenenns NOHATHN «cMmecu», «maccoBas | I1.24
CMeECH. TBEPJIBIX M Ta3000pa3HbIX cMeceit. CBoMcTBa JIOJISI PAaCTBOPEHHOTO BEIIECTBA», «OOBEMHAs
MaccoBas u YUCTBIX BEHIECTB U cMecel. VX cocTtaB. MaccoBast | 101 BEIIECTBA B CMECH)).
00BEeMHAs J0JTH 1 00beMHas IO KOMIIOHEHTa CMecH. PacueTsl, [IpoBenenue Habmo1eHNH (B TOM YnCIe
KOMITIOHEHTOB B CMECH CBSI3aHHBIC C UCITOJIH30BAHUEM TTOHSITHUS OTIOCPEZIOBAHHBIX ) CBOMCTB BEIIECTB U

«TOTISD. MIPOUCXOIAIINX C HUMH SIBJICHHUH C

JlaGopaTopHublie onbIThL. 15. O3HaKOMIICHHE C coOII0ICHNEM TIPABHIT TEXHUKH

00pa3roM ropHO# MOPOIBI 6e3omacHoCcTH; 0O(popMIIeHHE OTYETA C
OTIMCAaHUEM DKCIIEPUMEHTA, €0 Pe3yJIbTaTOB
1 BBIBOJIOB.
Pemrenue 3aga4 ¢ HCMOJIB30BaHUEM MOHSITHI
«MaccoBas J0JIs 3JICMEHTA B BEIIECTBEY,
«MaccoBas J0J1s1 PAaCTBOPEHHOTO BEIICCTBAY,
«00BeMHas J10JIs1 Ta3000Pa3HOTO BEIIECCTBAY

31/12 Pacuetsl, cBsI3aHHBIC C HCITOJIL30BAaHUEM HOHSATUS | PellleHue 3a1a4d ¢ HCIOIb30BaHUEM ITOHSITHI I1.25,
Pacuetsl, cBsi3aHHBIE C
HOHSTHEM IO/ «IOTISD. «MaccoBasi J0JIs 3JICMEHTA B BEIIESCTBEY, ymp.2,6,7

«MaccoBas J0J1s1 PAaCTBOPEHHOTO BEIIECTBAY,

32/13 BrmmonHenne 3aganmii mo teme «CoenuHEHNS «00beMHas 107151 Ta3000pa3HOTO BEIIECTBAY.

O06o0menue u
CHCTEeMaTH3allns
3HAHUU O TEME
«CoennHeHNS XUMH-
YECKHUX DJIEMEHTOB

XUMHUYCCKUX SJICMCHTOB»

[TpencraBienue uHpopMaLuy 1Mo TeMe
«CoeIMHEHNS] XUMUYECKHUX 2JIEMEHTOBY B
BUJIe TabJMII, CXEM, OIOPHOTO KOHCIEKTa, B
TOM YHCJIE C IPUMEHEHUEM CPENICTB

UKT
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33/14

Konrtponbnas pabora
o TeMe

«Coenunenus
XUMHUYECKUX
AJIEMEHTOBY
N3menenns, npoucxojasinue ¢ BemecrBamu — 12 4. (34-45)
34/1 duznueckue [TonsATHE sIBIIEHNI KaK U3MEHEHUH, IIPO- Omnpenenenus NOHITUH «TUCTHLISALMS, WIH I1.26
sBieHus. Paznenenue HCXOJIAIINX C BEIIECTBOM. MEPETOHKAY, «KPUCTATITH3AIUS,
cMmecei SIBnenus1, CBSI3aHHBIE C U3MEHEHUEM «BBITIAPUBAHUEY, «(PHIBTPOBAHUE,
KPUCTAJUTMYECKOTO CTPOCHHS BEIIECTBA MPHU «BO3TOHKA, WJIA CyOTUMAITH,
TTOCTOSTHHOM €T0 COCTaBe, — (hPU3UUECKUE «OTCTaWBaHUEY», «IIEHTPUDYTHPOBAHUEN.
sBiieHus. DU3UYECKUE SBICHUS B XUMUU: VYcraHoBieHHE MPUIMHHO-CIIEACTBEHHBIX
TUCTUIUTALINS, KPUCTAIUTA3AIINSI, BRITTAPUBAHNEC U CBsI3ell MEXy PU3NUECKUMH CBONCTBAMU
BO3TOHKA BEIIECTB, PUIBTPOBAHUE U BEIIIECTB U CTIOCOOOM pa3JIeICHUsI CMECEH
uentpudyrupoanue. lemoncrparuu. [Ipumepst
(bM3MYECKUX SBJICHHI: TUTaBJICHNE TTapaduHa;
BO3TOHKA MOJa I OEH30MHOM KUCIIOTHI; pac-
TBOPEHHUE OKPAIICHHBIX coJiel; muddy3us
JTYIIUCTBIX BELIECTB C TOPALICH JaMIOYKU
HaKaJIMBaHUS
35/2 XUuMHU4ecKue SIBieHus, CBsI3aHHBIC C M3MEHEHUEM COCTaBa Onpenenenus HOHATUHU «xumuueckas | I11.27
SIBJICHUS. Y CIIOBUS U BEIIECTBA, — XUMHUUYECKUE peakiuu. [Ipu3Hnaku u | peakuus», «peaKIu TOpPEHUsD,
MIPU3HAKH MMPOTEKAHUS YCIJIOBUSI IPOTEKAHUS XUMUYECKUX PEAKLIUN. «OK30TEPMHYECKUE  PEaKIUu»,  <«OHAOTEp-
XUMHUYECKUX PEaKIuil Brifienenue TenaoThl U CBETa — peakiuu MUYECKHE PEaKIII.
ropenus. [lonsitue 00 3Kx30- U SHAOTepMUYecknXx | HaOmronenue u onucanue Npu3HaKoB U
peaKIusX. YCIOBUH TEUEHUS] XUMHUUECKUX PEaKIi,
Jemoncrpanun. ITpumMepsl XUMUYECKHX SBJICHHI: | BBIBOJbI HA OCHOBAHUY aHAIN3a HAOIIOIeHUH
ropenue maruus, Gocdo pa; B3auMoaeiicTBre 3a SKCIEPUMEHTOM
COJISTHOM KHMCJIOTBI C MPaMOPOM HJIA MEJIOM
36/3 3aKOH COXpaHEHUs 3aKOH COXpaHEHHs MacChl BelleCcTB. Xumuueckue | OnpeneneHre NOHITHS «XUMUYECKOE I1.28,
MacChl BEUIECTB. ypaBHEHUs. 3HAUYEHUE UHJIEKCOB U ypaBHeHHe». OOBbsICHEHHE 3aKOHA ynp.2,3

XUMHUUECKUE ypaBHE-
HUS

koa¢pduimentoB. CocTaBieHne ypaBHEHHMA
XUMUYECKUX PEAKIUi

COXPAaHCHUA MACCHI BEIICCTB C TOYKU 3PCHUA

ATOMHO-MOJICKYJIIDHOI'O YUCHUSL.
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CocraBieH1e ypaBHEHUNH XUMHUECKUX
peaKLuil Ha OCHOBE 3aKOHA COXPAHEHMS
Mmacchl BeulecTs. Knaccuduxarust
XUMHNYCCKHX peaKHI/Iﬁ 110 TCIIJIOBOMY

apdexTy

37-38/ | Pacuersl mo xwu- Pacuersl no xumuyeckuM ypaBHeHUsAM. Penienue | BelllosiHEHHE pacyeToB 110 XUMUYECKUM I1.29,
4-5 MHUYECKUM YpaB- 3a/1a4 Ha HaX0KJIEHUE KOJMYECTBA, MacChl MIIN YpaBHEHUSIM Ha HaXOKJE€HHE KOJIMYECTBa, ynp.4,5
HEHUSAM o0beMa MpoJayKTa peakiuu 10 KOJIMYECTBY, MacCe | MaccChl MJIM 00beMa MPOAYKTa peakluy Mo
I 00beMy HCXOHOTO BellecTBa. PacueTsl ¢ KOJIMYECTBY, Macce Uil 00beMy UCXOAHOTO
WCTIOIH30BAHUEM TIOHSTHS «JI0JIs, KOTIa HC- BEIIIECTBA; C UCTIOJIH30BAHUEM TTOHSITHS
XOJTHO€ BEUIECTBO JaHO B BUJIE€ PACTBOPA C «J10JI51», KOT/Ia HCXOJHOE BEIIECTBO JaHO B
3aJJaHHON MacCOBOM JI0JIE paCTBOPEHHOTO BHJIE pACTBOpA C 3aIaHHOM MacCOBOM J0JIeH
BEILECTBA WJIU COJACPKUT ONPEAETICHHYIO 00 PacTBOPEHHOTO BEIIECTBA I COAEPIKUT
npuMecei OTpeeNICHHYIO J0JI0 IpUuMecei
39/6 Peakiuu pa3inoxeHus. Peakmum pasnoxenus. [IpencraBiienue o OmnpeieieHn s TOHITHIA «PEaKITuH I1.30,
[TonsiTue o ckopocTu CKOPOCTH XUMHUYECKUX peakuuil. Katanus3aropsl. COETMHEHUSY, «KATAIU3aTOPhD, ymp.1,2
XUMHUYECKOUN peakiiuu DepMeHTBI. «(pepMEHTBI».
U KaTajau3aTropax Hemoncrpanmu. [lonydenne ruipokcuia Meau Knaccudukaims XuMu4eckux peakiuui mo
(11); pasnosxeHue nepMaHraHaTa Kasus, YUCITY U COCTaBY UCXOHBIX BEIIECTB U
pasioKeHue MepOKCHIa BOJOPOAA C TOMOILBIO IIPOJIYKTOB PEAKLINH.
JMOKCH]Ia MapraHila U KaTajasbl KapTodens uiu Habnronenue u onucanue Npu3HakoB U
MOPKOBH YCIIOBUM TEUEHUSI XUMUUYECKUX PEaKLUH,
BBIBO/IbI HA OCHOBAHHUH aHaJIM3a HAOII0ICHU N
3a SKCHEPUMEHTOM.
4017 Peakuuu coenuHeHwus. Peakuuum  coemunenus.  Karanutuueckue  u | OnpeneneHus MOHATHN «peaKIuy I1.31,
[lenouku nepexo10B HEKATAIMTUYECKUE  pPEaKIUU, OOpaTUMbIe | | COCAUHEHHS», «PCAKIIUU PA3IIOKCHUS, ymp.1,2

HEOOpaTUMBIC PEAKIIUH.
JlaGopaTopHbie onbIThL. 16. OxucneHre Meau B
IUTAMEHU CIUPTOBKHU HIIA TOPETKU

«0OpaTUMBbIE PeaKkLUuN», «KHEOOpaTUMble
PEAKLUNY, «KAaTATUTUYECKUE PEaKIUn,
«HEKaTATUTUYECKHE PEAKLIUM.
Knaccudukanys XuMH4ecKUX peakuui mo
YHCIIy M COCTaBY UCXOJHBIX BELIECTB U
IPOAYKTOB PEAKIMH; HAIIPABJICHUIO
NPOTEKaHUs PEAKIUH; YIaCTHIO KaTa-
JM3aTopa.
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41/8 Peakuuu 3amerenus. Peakuuu 3amenenus. Pan aktuBHocTy MetamuioB, | OnpezaeneHust NOHATUN «peakluu I1.32, ynp.2
Psan aktuBHOCTH €r0 UCIOJIb30BaHUE JJIs1 IPOTHO3UPOBAHUS 3aMELEHUS», «Psil AKTUBHOCTH METAIIIIOBY.
METaJIOB BO3MOKHOCTH ITPOTEKAHUS PEAKLIUN MEXTY Knaccudukaius XuMu4eckux peakuui 1no
MeTaJlJIaMU ¥ KUCJIOTaMHU, PEaKIIMH BBITECHEHUS YHCIIY U COCTaBY UCXOHBIX BEILIECTB U
OJIHMX METAJJIOB U3 PACTBOPOB UX COJIEN APYrUMH | IPOAYKTOB peakiuu. Vcnoab3zoBaHue
MeTaJlJIaMU. AIIEKTPOXMUMHUUECKOTO Psijia HApsSKEHUN
JemoHcTpanmuu. BzaumoeiictBrue pa30aBieHHBIX | (AKTUBHOCTH) METAJUIOB JJISl ONIPECIICHUS
KHCIIOT C METaJUIAMHU. BO3MOKHOCTH MIPOTEKAHUS pEAKLIUN MEKTY
JlaGopaTopHble onbIThI. 17. 3amelieHre M B | METAJUIAMU U BOJHBIMH PACTBOPAMU KUCJIOT U
pactBope xnopuaa meau (1) xeneszom COJICH.
Habntonienue u onucanye Npyu3HAKOB U
YCJIOBUW TEUECHHS] XUMHUYECKUX PEaKIIHii,
BBIBO/IbI HA OCHOBAHUH aHaJIN3a HAOIIOIeHU I
3a SKCIIEPUMEHTOM
42/9 Peaximu oOmeHa. Peaxmuu oOMena. Peakim HeTpanmu3anuu. Ornpenenenus MOHATUN «PeaKIud 0OMEHay, I1.33, ymp
[IpaBuno beprose VYcnoBust mpoTeKaHus peakuuii ooMeHa B «peaKuy HEUTpaIn3alum. 3,4
pactBopax 10 KoHua. /lemoHcTpanuu. Knaccudukaims XuMu4eckux peakuuii mo
PactBopenue rumpoxcuaa meau (1) B kucnorax; YHUCITY U COCTaBY UCXOHBIX BEIIECTB U
B3auMoieiictBue okcuaa meau (I1) ¢ ceproit MIPOJIYKTOB peakuuu. Mcnone3oBanue
KHUCJIOTOM MpU HarpPEBAHUU TaOJIUIBI PACTBOPUMOCTH JJISl OTIPEIeIICHUS
BO3MOKHOCTH MPOTEKAHUs peaklnii oOMeHa.
Habmronenue u onrcanue Npu3HakoB U
YCIIOBUM TEUEHUSI XUMUYECKUX PEaKLUH,
BBIBO/IbI HA OCHOBAHHUH aHaJIM3a HAOIIOICHU N
3a 9KCHEPUMEHTOM
43/10 | Turmbl XUMHYECKUX Turel XuMUYECKUX peakivil Ha mpuMepe cBOMCTB | OmnpeneneHre NOHITUS «TUIPOIIHU3. I1.34,
peakuuii Ha mpuMepe BOIbI. Peakius pa3nokeHuss — AJIEKTPOIIN3 BOJIbL. | XapaKTEpUCTHUKA XUMUYECKUX CBOMCTB BoAbl | ynp.1,3

CBOMCTB BOJBI.
[TonsTre o runponuse

Peakiiny coequHeHnsT — B3aNMMOEHCTBHE BOJIBI C
OKCHJIaMM METaJJIOB M HEMETAJJIOB. Y CIIOBHE
B3aMMOACHCTBHS OKCHJIOB METAIIJIOB U
HEMETAaJJIOB C BOJIOM.

[lonsatue «runpokcuab». Peaknum 3amerenus —
B3auMOJIeHiCTBHE BOABI C METAJUIaMH. Peakiiun
00MeHa — TUJPOJIN3 BEIIECTB
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44/11

O06o0mmenue u
CHCTEeMaTH3aIlNs
3HAaHUU 110 TEME
«3MmeHeHus,
MPOUCXOIAIINE C
BEIIICCTBAMMI

Brinmonnenue 3amanuii mo Teme «3MeHeHus,
MIPOUCXOJIAIINE C BEILIECTBAMI

Hcnonb30BaHUE 3HAKOBOTO MOJCIUPOBAHMSL.
[Tosryuenue xumudeckoir HHGOpPMAIUH U3
Pa3JINYHBIX UCTOYHUKOB.

[IpencraBienne HHPOpPMALMU IO TEME
«3MeHeHus1, TPOUCXOIAIINE C BEIIECTBAMMUY
B BHJI€ TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B
TOM umcie ¢ npumenenrem cpeacts MKT

I1.26-34

45/12 | KouTtposbHas paboTa
mo teme «3MeHeHus,
MIPOUCXOISIIHNE C
BEIIECTBAMUY
IMpakTukym 1. [Tpocreiimme onepanuu ¢ Bemecrsamu — 3 4. (46-48)

46/1 [IpakTnueckas padota [IpaBuna TexHuku 6€30MMaCHOCTH NpU padboTe B Pabora ¢ mabopaTopHbIM 000pyAOBaHUEM U
«[IpaBuna TexHUKH XxuMHuueckoM kabunere. [Ipuemsl oOpaieHus ¢ HarpeBaTebHBIMU IPUOOpamMu B
6e301acHOCTH IpU 71a00paTOPHBIM 000PYIOBaHUEM U COOTBETCTBUU C MPaBUJIAMU TEXHUKH
paboTe B XUMHUYECKOM HarpeBaTelbHBIMU IpUOOpaMu 0e301acHOCTH.
kabunere. [IpuemMbl BrinosHeHne npocTednx npueMoB
oOpareHus ¢ oOparieHus ¢ 1abopaTopHBIM
1abopaTopHBIM 00opynoBaHueM: ¢ 1a00paTOPHBIM IITATHU-
o0opynoBaHHEM U BOM, CO CIIMPTOBKOM
HarpeBaTeIbHbIMU
PUOOpaMK»

4712 IIpakTnyeckas padora [Ipu3Haky XUMUYECKUX PEAKIIHI Pabora ¢ mabopaTopHbIM 000pYAOBaHUEM U

«lIpnzHaku xu-
MHMYECKUX PEAKLIUID)

HarpeBaTelbHBIMU IPHOOpaMu B
COOTBETCTBUU C TIPABUIIAMHU TEXHUKH
0€e301IacHOCTH.

BeinosHeHHe IpoCTEHITUX TPUEMOB
oOpareHus ¢ 1ab0paTOPHBIM
000py0BaHUEM: C JTAOOPATOPHBIM IITATH-
BOM, CO CITMPTOBKOII.
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HaoOmronenue 3a cBoiicTBaMU BEILIECTB U
SIBJICHUSAMU, HpOI/ICXO,Z[HH_[I/IMI/I C B€icCTBaMU.
Ornucanne XMMHYECKOTO SKCTICPUMEHTA C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITU
POJIHOTO) SI3bIKA U SI3bIKA XHUMHH.
CocraBicHHE BBIBOJIOB 110 PE3yJIbTaTaM
MIPOBEJICHHOTO YKCIIEPUMEHTA

48/3

[IpakTrueckas padota
«IIpuroroBienue
pacTBopa caxapa u
orpesiesieHue
MacCOBOM JIOJIU €ro B
pacTBope»

[TpuroroBieHne pacTBOpa caxapa M ONpee/IiCHUE
MacCOBOH JIOJH €ro B pacTBOpe

Pabora ¢ 1abopaTopHbIM 000pYyIOBaHUEM U
HarpeBaTelbHBIMU MTPHOOpaMu B
COOTBETCTBUU C IPABUIIAMHU TEXHUKH
0e301MacHOCTH.

BelnoiHEHHE TPOCTEUIINX PUEMOB
oOpallieHus ¢ J1abopaTOpHbIM
000pyIOBaHUEM: C MEPHBIM LIMJIUHIIPOM, C
BECaMH.

HaOironenue 3a cBOMCTBaMH BEIIECTB U
SBJICHUAMHU, IPOMCXOAIIMMHU C BEILIECTBAMHU.
Omnucanue SKCIepUMEHTa ¢ IOMOUIbIO
€CTECTBEHHOTO (PYCCKOTO MJIU POJHOTO)
A3bIKa U s3bIKka Xumuu. CocTtaBiieHHe
BBIBOJIOB I10 Pe3yJIbTaTaM IIPOBEIECHHOTO
JKCIIEpPUMEHTA.

[TpuroToBieHue pacTBOPOB € OIPEEICHHOM
MaccoBOM Jjoyiell paCTBOPEHHOI'O BEILECTBA.
[TpuroToBieHue pacTBopa U pacyeT MacCOBOU
JIOJIM paCTBOPEHHOI'0 B HEM BEl[ECTBA

PactBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTP

0uToB — 18 u. (49-66)

49/1

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I
Jucconuanusa

[TonsiTie 00 SJEKTPOTUTUYECKON IUCCOIMALINU.
DNEKTPOJNUTBI U HERNIEKTPOJIUTHI. MexaHu3m
JUCCOLMALIMM  DJIEKTPOJIUMTOB € PA3IMYHBIM
xapakTepoM cBsi3U. CTeneHb ANEKTPOIUTHUYECKON
muccormarny. CuiibHble U cadble AIEKTPOIUTHI.
JdemoncTrpauuun. HcnblTaHue BeEIIECTB U UX

Onpez[eneHHﬂ MOHSATUH OJICKTPOJIMTHYCCKAA
Aucconuanusy, «3JICKTPOJIUTBD,
CHEBJICKTPOJIUTHD.

BrinonHeHue IOMCTOK, BBIITMCOK U
OUTHUPOBAHUS TCKCTA

I1.35-36
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PACTBOPOB HaA 3JICKTPOIIPOBOJHOCTD

50/2 OcHoBHBIE TIO- OCHOBHBIE TIOJIOKEHUS TEOPHU DIIEKTPO- Onpenenenus NOHATHH «CTENEHb I1.37-38
JIO’KEHUST TEOPUHN JUTUYECKOM aucconuanuu. oHHble ypaBHEHUs JIUCCOITUAITIIY, «CHUJIBHBIC JIEKTPOJIATHI,
BIEKTPOJIUTHYECKON peakuuii. Peakiiun oOMeHa, uymme 10 KOHIIA. «cI1abbI€ PIEKTPOJIUTHD, «KKATHOHBDY,

JTUCCOIIHAIINH. Krnaccudukarys MOHOB U X CBOWCTBA. «aHUOHBD», «KUCIOTBD», KOCHOBAHWUSI,
Nonnsle ypaBHEHUS MonexynasipHble U HOHHBIC YPABHEHHSI PEAKITHI. «conmy. CocTaBieHUE YpaBHEHU I
peakiuii JdemoncTpanuu. 3aBUCUMOCTD 3JIEKTPO- NMEKTPOIUTUYECKON IMCCOLUALIMU KHUCIIOT,
IIPOBOJTHOCTH YKCYCHOM KHCIIOTBI OT OCHOBAHMM U COJIEH.
KOHIIEHTpAIuu. J[BIKeHne OKpallleHHbIX HOHOB B | MutrocTpaniys npumMepamMu OCHOBHBIX
DJIEKTPUYECKOM I10JI€ IIOJIOKEHUHN TEOPUH AIIEKTPOJIUTUYECKON
JlaGopaTropHble onbIThI. 18. B3anmoeiictere JIFCCOIUAINN;, TEHETHUECCKOHN B3aMMOCBSI3H
pacTBOPOB XJIOpPHUA HATPHUS U HUTpATa cepedpa MEXy BEIIeCTBaMH (ITPOCTOE BEIIECTBO —
OKCHJT — THIAPOKCHU — COJIb).
Paznmuenne KOMIIOHEHTOB JI0KA3aTEILCTBA
(Te3ucoB, apryMeHTOB U (HOPMBI
JI0Ka3aTesIbCTBA)
Omnpenenenre NOHATUS «MOHHBIE PEAKIIUN.
CocraBieHue MOJIEKYSPHBIX, TOJHBIX U
COKpAILEHHBIX HOHHBIX YPAaBHEHUI PEAKIUH C
Y4aCTHEM DJICKTPOJIUTOB.
51-53/ | Kucnorsr: knac- Kucnotsl, ux knaccudukanus. Jucconmanms CocraBiieHHE XapaKTEPUCTUKHU OOITUX I1.39,
3-5 cupuKanus u KHCJIOT U UX CBOMCTBA B CBETE TEOPUU XUMHYECKUX CBOMCTB KUCJIOT C MO3UIUIA ynp.3,4,6

CBOICTBA B CBETC

O

3J'I€KTpOJ'IPITH‘I€CKOfI JUCCOMAaIH.
BzaumoeiicTBue KMCIIOT ¢ MeTaJlJIaMM.

DNEKTPOXUMUYECKUH PsAJl HAPSHKEHUH METAJUIOB.

BzaumMoneicTBue KHCIOT ¢ OKCUIAMU METAJIIOB.
BzaumoneicTBue KUCIOT ¢ OCHOBAHUSIMH —
peakuus Hertpanu3anuu. Banmoaeiicteue
KHCJIOT C COIsIMH. Mcnonb3oBaHue TaOIuIbI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKHU
XMUMHUYECKUX CBOMCTB Kucnot. JlabopatopHbie
onbIThl. 19. [Tonyuenne HepacTBOPUMOTO
TUAPOKCU]IA U B3AUMO/JICHCTBUE €r0 C KUCIOTAMHU.
20. BzaumoeicTBre KUCIOT C OCHOBAHUSIMHU.

TECOPHUH DIEKTPOJMTHUCCKON TUCCOIMALIUH.
CocraBiieHHE MOJICKYJISIPHBIX, TIOJTHBIX U
COKpaAIIIeHHBIX HOHHBIX YPAaBHEHHUIH pEakiuii ¢
ydactieM KucioT. HabmoaeHne u onucanue
PEaKIHii ¢ y4aCTHEM KHCIIOT C OMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIH POIHOIO)
A3bIKA U SI3bIKa XUMUH.

[TpoBeneHuE OMBITOB, IMOATBEPKIAIOIIAX
XUMHYECKHE CBOMCTBA KHCIIOT, C
COOJTIOJICHUEM TIPABUIT TEXHUKH
0€30IacHOCTH

39




21. B3anmoaelicTBIE KUCIIOT C OKCUAAMU
METAII0B. 22. B3auMonelicTBHE KHUCIIOT C
MeTamnaMu. 23. B3zanMomeiicTBie KUCIOT ¢©
COJIIMU

54-56/ | OcHoBaHws: OcHoBanws, ux knaccuduranms. {ucconmanus OrnipezienieHre MOHSATUS «OCHOBAHUS. I1.40,
6-8 KJIaCCHU(UKAIISI 1 OCHOBAHHM U UX CBOMCTBA B CBETE TEOPHH CocraBieHHE XapaKTePUCTUKHA OOITHX ymp.3,5
CBOMCTBA B CBETE ANEKTPOJUTHYECKON TUCCOLUALINH. XMMHUYECKUX CBOMCTB OCHOBAHUH (Iiesioue 1

O/ B3anmopeiicTBrEe OCHOBAaHUM C COJISIMH. HEPaCTBOPUMBIX OCHOBAHUI) C TIO3UIUI
Hcnonws3zoBanue TabIUIBI pACTBOPUMOCTH ISt TEOPHUU JIEKTPOJIMTUUECKON TUCCOIHAIIH.
XapaKTEPUCTUKA XUMHUYECKUX CBONCTB CocraBieHHE MOJICKYJISPHBIX, ITOJTHBIX U
ocHOoBaHUN. B3anMoeiicTBuUe MIEI0Uen ¢ COKPAIIIEHHBIX HOHHBIX YPAaBHEHUIN PEAKIUH C
OKCUJaMH HEMETAJUIOB. ydactueMm ocHoBaHui. Habmonenue u
JlaGopaTopHbie onbIThI. 24. B3aumoaelicTere OINMCaHUE PEeaKIIUi OCHOBAHUHN C IOMOIIIBIO
mesrovei ¢ kuciotamu. 25. B3anmonerictere €CTECTBEHHOTO (PYCCKOTO WJIU POJHOTO)
LIET0YEN ¢ OKCUIaMU HEMETAIIOB. 26. SI3BIKA U SI3bIKA XAMUM.
BsaumoeiictBue mienodeii ¢ coisMu. 27. [IpoBeneHuE ONBITOB, MOATBEPHKIAIOLIAX
[Tonydyenue u CBOMCTBAa HEPACTBOPUMBIX XMMHMYECKHE CBOMCTBA OCHOBAHMIA, C
OCHOBaHUi1 coOII0ICHNEM TIPABHIT TEXHUKH
0€301acHOCTH.
57-58/ | Oxcumapl: knac- O00011eH1Ee CBeIeHNH 00 OKCUIaxX, X Ornpenenenus MOHATUN «HecosieoOpasyromue | [1.41,
9-10 cudukamms u KjIaccuukamu 1 cBoiicteax. JlabopaTtopHbie OKCH/JIBI», «COJIe00pa3yrolne OKCHIbI, ymp.1,3

CBOMCTBA

onbIThI. 28. B3anmoieiicTBe OCHOBHBIX OKCHIOB
¢ kucnoramu. 29. BzauMoielicTBre OCHOBHBIX
okcuzoB ¢ Bonoii. 30. BzaumoueiictBue
KHMCJIOTHBIX OKCHJIOB C Ienodamu. 31.
B3anmoeicTBrE KUCIOTHBIX OKCHJIOB C BOJIOM

«OCHOBHBIE OKCHJIBI», «KHCIOTHBIE OKCUIBI».
CocraBienue XxapakTepuCTUKUA OOIINX
XUMHYECKUX CBOMCTB COJICO0Pa3yIOMIHNX
OKCHJIOB (KHCIIOTHBIX U OCHOBHBIX) C
MO3UIUI TEOPUH IIEKTPOTUTUYECKON
JIUCCOLIUAITUH.

CocraBieHne MOJICKYISPHBIX, TOTHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHEHHI peaKIuii ¢
yuacTheM okcuaoB. HabmoneHne u onvucanue
peakunii OKCHJIOB C TOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO WM POJHOTO) SI3bIKA U S3bIKA
XUMHH.

[IpoBeneHue ONbITOB, MOATBEPKIAIOITUX
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XUMHUYECKHE CBOMCTBA OKCHUIOB, C
cOOJII0ICHNEM TIPABUII TEXHUKU
0E30ITacHOCTH.

CocrapieHue JOKJIAa II0 TEME,
ONPEAEIICHHON CAMOCTOSITEIbHO

59-60/ | Comwu: kmaccu- Coutn, MX TUCCOIIMAIIKS U CBOMCTBA B CBETE OnpezencHus TOHATHI «CPEITHUE COTH», I1.42,
11-12 (buKkarus u CBOMCTBa TEOPHUH JEKTPOTUTHUECKON JUCCOIUALIUU. «KHUCHBIE COJINY, «OCHOBHBIC COJII. ynp.1,2,5
B cBeTe TO/] B3anmopeiicTBre comneit ¢ MeTaaiamu, CocraBiieHHe XapaKTePUCTUKHU OOITUX
0COOEHHOCTH 3TUX peakiuii. B3aumoeiictBue XUMHUYECKHUX CBOMCTB COJIEU C MO3UIIHI
coJieit ¢ cossimu. Vconmb3oBanue TaOIUIIbI TEOPUH JIEKTPOTUTHUECKON TUCCOUALIAHN.
PacTBOPUMOCTH IS XapaKTEPUCTHKU CocraBiieHre MOJIEKYJISPHBIX, TTOJTHBIX U
XUMHUUYECKUX CBOMCTB COJIEH. COKPAIIIEHHBIX HOHHBIX YPAaBHEHUI PEAKIUH C
JlaboparopHublie onbIThL. 32. B3anmopericTBue ydactuem coieit. Habmonenue u onucanue
coneii ¢ kucnoramu. 33. B3auMoielicTBHE COJIel ¢ | peaKIui COJIEN C TOMOIIbIO €CTECTBEHHOTO
IIEJIOYaMH. (pyCcCKOTO WITH POJHOTO) SI3bIKA M SI3bIKA
34.B3anMoaeiicTBHE COJIEH C COJISIMH. XHMUH.
35. B3auMoelicTBrE pacTBOPOB COJIE € [IpoBeneHne OnbITOB, MOATBEPK IAIOLINX
MeTaJlJIaMu XHMUYECKHE CBOMCTBA COJIEH, C
cOOJII0IeHEM TTPaBUJT TEXHUKU
0€e301IacHOCTH.
CocrapieHue J0KJIaaa 1o TEME,
OTIPEICIICHHON CaMOCTOSATEIHLHO
61/13 I'enetnueckas cBI3b l'enetnueckue psaapl MeTauia W Hemetawia. | OnpeaeneHue NOHATHS «TeHeTHYecKu psany». | 11.43,
MEXIY I'eneTnueckas CBSI3b MEX Ty Kkiaccamu | MmmroctpupoBaTh: a) mpuMepaMu OCHOBHBIC ynp.2,3,4
KJaccaMu He- HEOPraHUYECKUX BEIECTB TIOJIOKEHUST TEOPUH JIEKTPOITUTHICCKOM
OpraHUYEeCKUX JTUCCOLUAINN; 0) TEeHETUYECKYIO B3aMOCBSI3b
BEIIECTB MEX/1y BELIECTBaMU (IIPOCTOE BEIIECTBO —

OKCHUJ — THJIPOKCU] — COJIb).

CocraBiieHHE MOJIEKYJISPHBIX, OJHBIX U
COKpAIIIEHHBIX HOHHBIX YPaBHEHHI peaKIuii ¢
ydacTtueMm 3JeKTposnToB. CocTaBieHHe
YpaBHEHUH peakiuii, COOTBETCTBYIOIINX
MOCJIEIOBATENBHOCTH («IIEMOYKE))
MpEeBpaIIeHN I HEOPraHUYECKUX BEIIECTB
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Pa3jIMYHbIX KJIACCOB.
Brimonnenue npAMOro MHAYKTUBHOI'O
J0Ka3aTcJibCTBa

62-63/ | O6o6mIcHNE 1 [Tomryyenne XxumMmudeckor HHGOPMAITIH U3 I1.35-43

14-15 | cucremarmzanus Pa3IUYHbIX HCTOYHHUKOB.
3HAHUU 110 TEME [IpencraBnenue undopmaiuu Mo TeMe
«PacTtBOpeHue. «PactBopenue. PactBopbl. CBoiicTBa
PactBopsl. CBoiicTBa PacTBOPOB 3JIEKTPOJIMTOB» B BUE TAOIUILI,
pacTBOpOB CX€M, OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C
JJIIEKTPOIIUTOB) npumeHenueM cpeacts MKT

64/16 | KoutpossHas paboTta
o TeMme
«PacTtBOpeHHeE.

PactBopsl. CBolicTBa
PacTBOPOB 3JIEKTPO-
JIUTOBY»

65/17 Knaccudukanus OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHBIE Ornpeenenus MOHATHH «OKUCITUTEIHLHO- 11.44,
XUMUYECKUX PEAKIINM. peaxuuu. BOCCTAHOBUTEIIBHBIE PEAKLIUN, ymp.1,3
OxucauTENnsHO- Ornpenenenue cTeneHeil OKUCICHUS 1S «OKHUCIIATEIBY, «BOCCTAHOBUTEIIbY,
BOCCTAHOBUTEIIbHbIE 3JIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA PA3HBIX «OKHCIIEHHUE», «BOCCTAHOBJICHHUEN.
peakuuu KkJaccoB. Peakiiuu noHHOTO OOMEHa U Knaccudukaims XuMu4eckux peakiuuii mo

OKHUCJIUTEIIBHO-BOCCTAHOBUTEIILHBIE PEAKLINH. MIPU3HAKY «M3MEHEHNE CTENEHEN OKUCICHUS
OkuciuTens U1 BOCCTAHOBUTENb, OKHCIIEHUE U 371eMEeHTOBY. OnpeaeneHue OKUCIUTENS U
BoccTaHoBJIeHHE. COCTaBICHUE YPABHEHUI BOCCTAHOBUTEJS, OKUCIICHUS U
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIUI BOCCTaHOBJICHUSL.
METOJIOM 3JIEKTPOHHOTO OanaHca. Hcnonb3oBaHue 3HAKOBOTO MOJEIMPOBAHUS
JemoncTpanuu. B3anmoaelicTBrue IMHKA C
Cepoi, COSIHOM KUCIO0TOH, Xiaopuaom meau (11).
['openue marnusi.

66/18 | CeoiicTBa N3y4EHHBIX CBoiicTBa NPOCTHIX BEUIECTB — METAIUIOB U CocraBiieHHE YPAaBHEHUM OKHCIUTEIbHO- [1.44

KJIaCCOB

BCIICCTB B CBCTC
OKHCJIIHUTCJIBHO-
BOCCTAHOBUTCIIBHBIX

HEMCTAJIJIOB, KUCJIOT U COJIeH B CBETE
OKHCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

BOCCTAHOBUTCIBHBIX peaKI.[HfI, HCIIOJIB3Ys
MCTO 3JICKTPOHHOT'O OanaHca.
OHpCIlCJ'ICHI/IC OKHCIIUTCIIA 1
BOCCTAHOBHMTCIIA, OKHMCICHUA U
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peakuui

| BOCCTAHOBJICHUS

IpakTukym 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB — 1 4.

67/1 [IpaxTnueckas padota Pemrenne skcnieprMeHTaIbHBIX 33124 Ob6pamnienue ¢ 1a00paTOpHbIM
«Pemmenue skcre- 000pyI0OBaHUEM U HarpeBaTeIbHBIMU
PUMEHTAITLHBIX npudOpaMu B COOTBETCTBUH C MTPaBUIIaMHU
3a/1au» TEeXHUKH Oe3zomacHocTU. Pacnio3HaBaHue
HEKOTOPBIX AaHUOHOB U KATHOHOB.
Habntoienue cBONCTB BEIIECTB U
MIPOUCXOIAIINX C HUMH SIBJICHHM.
Ornucanne XMMHYECKOT0 SKCIIEPUMEHTA C
MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO TN
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
DopMynHpoBaHUE BBIBOJAOB IO PE3yIbTaTaM
IIPOBEJICHHOT'0 SKCIIEPUMEHTA
HUrorosasi amarnocruyeckasi pabora — 1 u.
68/1 Wrorosast
JarHocTU4ecKas

paboTta 3a Kypc
XAUMHUHU 8 Kitacca

TemaTuyeckoe IVIAHUPOBAHUE
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no XUMUHU
npeamer

Kmnacec 9
VYuurens CaBenben C.1.
KommuecTtBo 1acos
Bcero 68 wuac; B Hememo 2. dac.
[T1aHOBBIX KOHTPOJIEHBIX YPOKOB 3, TPAKTHUECKUX paboT 5, TecToB 2 4.;
[TnanupoBanue cocrasineHo Ha ocHoBe: ['abpuensn O.C., Ocrpoymos W.I'., CnaakoB C.A. Xumus. Ilpumepnsie paboune nporpammsl. [Ipeamernas
muaus yueouukos O. C. Nabpuensua, U. I'. OctpoymoBa, C. A. CrnagakoBa. 8—9 knaccel © y4e6. mocobue is oomeoopaszosat. opranmsanuii / O. C.
I'a6puensH, C. A. CnagkoB — M. : [Ipocsemenne, 20109.

Yueonuk Xwumws. 9 kinace: yaeonuk/ O.C.I'abpuensH.- M.: Ipoda, 2017.

JlonoyiHUTENIbHAS JTUTEPATYPA

1. Xumus. 9 kmacc: anektponHoe yueoHoe uznanue.- OOO: Jlpoda, 2017.

2. Xumus. 9 kmacc: Buneoypoku.- OOO: OTkpbIThIH ypok, 2015.

3. Xumus. 9 Kiacc: KOHTPOJIbHBIE U TPoBepoUHBIC paboThl K yueOuuky O.C.I'abpuensHa «Xumus.9xmacey/ O.C.I'abpuensn, [1.H.bepeskun, A.A.
VYmaxkoB u np.- M.: JIpoda, 2010.

4. KontposbHO-u3MeputenbHble MaTtepuaibl. Xumus. 9 kiacc/Coct. H.IL. Tpoeryoosa. — M.: BAKO, 2012
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Kajgenaapu

—TECMATHUYCCKOC IIJIAHNDOBAHMEC 11

XUMHUN KJia

OcHoBHOe coep:KaHue OcHoBHbBIE BUbI Y4eOHOM Jdomamnee
JesiITeJIbHOCTH 3ajaHue
Ne Tema ypoka Conep:xanue o0yuaruuxcs
ypoOKa, Kou-
aarta BO
4yacoB
BBenenue. O0masi XapakTepuCTHKA XHMHYECKUX )JIEMEHTOB U XuMuueckux peakiuii — 10 4.
1-2/ XapakTepucTuKa 2 XapakTepuCTUKA JIEMEHTA I10 €ro M0JIO- XapakrepucTrka XuMudeckux snementos | I1.1, ynp.1-3
1-2 XUMHUYECKOTO keHuto B [lepuoanaeckoii cucreme 1—3-ro mepuoI0B 10 X IMOJIO0KCHHIO B
3JIEMEHTa Ha OCHOBA- xuMudeckux snemenToB JI. 1. Menpaeneena. ITeproauueckoi cucreMe XUMUYECKUX
HHUH €T0 TOJIOKEHHS B CBOMCTBa OKCH/IOB, KUCIIOT, OCHOBAHUM U anemeHToB JI. I. Menneneena;
[Tepnoanueckoit COJIEH B CBETE TEOPHUH DJIEKTPOIUTHIECKON XUMHYECKHUX CBOMCTB aM(pOTEPHBIX
cUCTeMeE JMCCOLMAIINN U OKHCIICHUSI-BOCCTAHOBJICHUSA. | OKCUAOB U THIIpOoKcuI0oB. CocTaBieHue
. . MenneneeBa JdemoncTpanuu. Moenu arToMOB 3JIEMEHTOB | MOJIEKYJISIPHBIX, MOJIHBIX M COKPAILIEHHBIX
1—3-ro nepuoioB WOHHBIX YPAaBHCHHUI PEaKIIHiA
3/3 AmpoTepnbie okcuasr | 1 Omnpenenenue NOHIATUSA «aM(pOTEpPHbIE I1.2, yrip.2
U THJIPOKCHU/IBI [TonsiTHE O MEPEXOTHBIX DIIEMEHTAX. coenuHeHus». Habmronenue u onucanue
AmdoTepHOCTh. ['eHeTHYECKUH psif peaKkIuii MKy BEIIECTBAMU C TOMOIIBIO
HEPEXO0THOTO IEMEHTA. €CTECTBEHHOTO (PYCCKOTO HJIA POIHOTO)
JlaGoparopuble onbiThl. 1. IlomydyeHwue | s3bIKa U SI3bIKA XUMHH.
FUAPOKCHJA LIMHKA M HccneaoBaHue ero | [IpoBejeHue ONBITOB, OATBEPIKIAIOITINX
CBOIICTB XHUMHUYECKHE CBOMCTBa aM(OTEPHBIX
OKCHJIOB U THJPOKCUIOB
4/4 [Tepuoanueckunii 1 Omnpenenenue BUAOB KIACCHU(PUKAIIIN: 1.3, ynp.4-8

3akoH u [lepuo-
Judeckas cucrema /.
H. MenneneeBa B
CBETE YUEHHUS O
CTPOEHUH aToMa

Ilepuonuueckuii 3axkoH u [lepuoanueckas
CHUCTEMAa XUMUYECKHUX DIIEMEHTOB

. . Menpeneena.

JemoncTpammu. Pa3nuunslie hopmbl TaOIUIL
nepuoanyeckon cucremsl. JIaboparopusie
OnbIThI. 2. MoieTMpOBaHKEe MOCTPOCHUS
[Tepuoanueckoii cucremsl [. 1. Menneneesa

€CTECTBEHHOU U UCKYCCTBEHHOM.
BrinosiHeHne npsamoro Ae1yKTUBHOTO
noka3zarenbeTBa. Co3/manne MoJielieH ¢
BBIJICJICHUEM CYLIECTBEHHBIX Xapak-
TEPUCTUK 00BEKTa U TPECTABICHUEM UX
B [IPOCTPAHCTBEHHO-TpadUIeCcKOi MiIn
3HAKOBO-CHMBOJIHMYECKOH popme
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5/5 XapakTeprucTHKa POIU XUMUYECKUX I1.4
AJIEMEHTOB B )KUBOW U HEXUBOW MPUPOJIE.
. .| CocTaBiieHHe aHHOTAIMU K TEKCTY.
XuMudeckasi OpraHu3anusi ;kMBOM 1 HEXUBOU .
Xumuyeckas . Omnpenenenue 1enu yaeOHON
. npupoibl. XUMUYECKUH COCTAB Apa, MAaHTUH
OpraHu3alys KUBOU , JESITEJIBHOCTU C TIOMOILBIO YUUTENS U
M Y 36MHOM KOpbl. XUMHUECKUE AJIEMEHTHI B
Y HEXUBOM IPUPOIbI CaMOCTOSITENIbHO, TIOUCK CPEJICTB €€
KJIETKaX >KMBBIX OpraHu3MoB. Makpo- u
OCYILIECTBIICHUSI 110 TUIaHYy, CBEPsIsl CBOU
MUKPODJIEMEHTHI. <
JEHCTBUS C LIENbIO U TPU HEOOXOAUMOCTH
MCIPABJIISisl OLIMOKH C TOMOIIBIO YUUTEIS
U CaMOCTOSITEIIbHO
6/6 Knaccudukanms O06o01eHne CBEICHUI 0 XUMHUYECKUX pe- Onpenenenrs NIOHATUNA «XUMUYECKast I1.1-4

XUMUYECKUX PEaKIAN
10 PA3JIMYHBIM
OCHOBAHUSM

akusix. Knmaccndukarmst XuMudaeckux
peaxmuii o Pa3IMYHBIM OCHOBAHUSIM:
COCTaBy M YHUCITy pearupyromunx u oopa-
3YIOIIMXCS BEUIECTB, TEIIIOBOMY 3 (DeKTy,
HaIpaBJIEHUIO, U3MEHEHHUIO CTENeHeH
OKHCJICHUS 3JIEMEHTOB, 00pa3yIoInX pe-
arupyrouue BelecTsa, ¢ase, UCI0JIb30BaHUI0
KaTajan3aTopa.

JlaGopaTopHbIe OMBITHL. 3. 3aMelIecHHE
JKEJIe30M MeJId B pacTBOpE CyibdaTa Meau

(1

peaKIusy, «PEaAKINH COCTUHEHUS,
«PEeaKINH PAIOKEHUSY, «PEAKIIH
00MEHay, «peaKIny 3aMEIICHUSD,
«pEAKIHUH HEUTPaATU3ALINI,
«3K30TEPMHUYECKHE PEAKITUN,
«QHJIOTEPMHYECKHE PEAKIII,
«oOpaTuMbIC peakluny», «KHe0OpaTUMBIC
peakuumn», «OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUN,
«TOMOTEHHBIE PEAKIIUNY, «T€TEPOTreHHbIE
peakuuny», «KaTAIUTUYECKUE PEaKLIun»,
«HEKATaJTUTHYECKUE PEAKIIUI,
«TeroBor O PEeKT XUMHUUIECKOH
peakuumn». XapakTepuCTHKa XUMUYECKUX
peakLuii 0 pa3IMYHbIM HPU3HAKAM.
CocraBiieHHE MOJIEKYJISIPHBIX, MTOJIHBIX U
COKpAILICHHbIX HOHHBIX YPaBHEHUMN
peaKuui.

Ornpenenenne OKUCITUTENS U
BOCCTAHOBUTEJS, OKUCIICHUS U
BOCCTaHOBJICHUS.

Habmoienue u onucanve peakuui
MEXy BEUIECTBAMH C IMOMOILbIO
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€CTECTBEHHOI'0 (PYCCKOTO WJIHA POJHOIO)
A3bIKa U A3bIKAa XUMUHU.

[IpencraBnenne HHGOpMALMU IO TEME
«Knaccudukanmss XdMUUECKUX PEAKIIII»
B BHJIC TA0JINII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM
CPEJIICTB

UKT

717

[TonsiTHE O CKOpOCTH
XUMHUYECKON peakIu

[IoHsATHE O CKOPOCTM XMMHYECKOM PpEaKIMH.
@DakTopsl, BIIUSAIOLIE Ha CKOpOCTb
XUMHUYECKUX PEAKIUU.

JdeMoHcTpanum. 3aBUCHMOCTb CKOPOCTH
XMUMHUYECKOH peakluu OT IPUPOIbI
pearupyromnmx BemecTs. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOM peakluu OT KOH-
LEHTPALUU pearupyroluX BEeIIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEaKIIN1
OT IJIOUIa/Id COTTPUKOCHOBEHUS
pearupyronnux BemeCTB («KHUIISIIIHA CIIOM).
3aBUCUMOCTb CKOPOCTH XMMHUECKOM peakiuu
OT TEMIEPATYPhl pearupyroninux BEIIeCTB.
JlabopaTopHbie onbITHI. 4. 3aBUCUMOCTD
CKOPOCTH XUMHYECKOI peaklnu OT IPUPO/IbI
pearupyrommx BeIIecTB Ha IPUMeEpe
B3aUMOJCUCTBUS KUCIIOT C MeTallaMu. 5.
3aBUCUMOCTbh CKOPOCTH XUMUYECKON peaKkuu
OT KOHIIEHTPAIUH pearupyroiux BeIecTB Ha
npuMepe B3aUMOICUCTBUS LIMHKA C COJISTHOM
KUCJIOTON pa3in4yHOl KOHIEeHTpauuu. 6. 3a-
BHUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUH
OT IIJIOLIA/IM CONTPUKOCHOBEHMSI pea-
TUPYIOIIKX BelecTs. 7. MoaenupoBanue
«KUIALIETo c1os». 8. 3aBUCUMOCTh CKOPOCTH
XMMHMUYECKOHN peakluu OT TEMIIEPATYpPhl

OmnpeienieHre OHATHS «CKOPOCTh
XUMHYECKON PEaAKIIN.

OOBsICHEeHUE C MPUBEACHUEM TIPUMEPOB
BJIUSTHUSL HEKOTOPBIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKHX PEaKIIHH.
HabGmronenne u onrucanue peaxiui
MEXTy BEIIECTBAMH C IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIU POJHOTO)
A3bIKA U S3bIKAa XUMUU.

[IpoBeneHue onbITOB, MOATBEP K IAIOIINX
3aBHCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHbIX (PAaKTOPOB

1.5, ynp.2
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pearupyroIyx BemecTB Ha MpuMepe
B3auMoieiicTBus okcuaa meau (I1) ¢
pacTBOPOM CEPHOM KHMCIIOTHI Pa3InYHON
TEMIIEPaTyphl

8/8 KaranuzaTopsl 1 Karanuzatops! u karanus. MUHruOUTOpBHI. OnpeneneHne NOHATUS «KaTaJIu3aTop. I1.6
AHTHOKCHJIAHTBHI. Habutoienue u onucanue peakuui
JlemoHCcTpanyu. 'oMOreHHBIN U rerepo- MEXKY BELECTBAMHU C IIOMOIIBIO
TEHHBIN KaTanu3bl. DepMEeHTaTUBHBIN €CTECTBEHHOT0 (PYCCKOTO WJIA POHOTO)
karanu3. arubuposanue. JlabopaTopHbie A3BIKA U S3bIKA XUMHH.
omnbIThL. 9. Paznoxxenue nepoxcuaa Bogopoaa | [IpoBeneHne onbITOB, TOATBEPKAAIOIINX
¢ momotbio okcuaa mMapraumna (1V) u BIIUSTHUE KaTaJIM3aTOPOB HA CKOPOCTh
karanas3el. 10. OOHapyxeHHe KaTalia3bl B XUMUYECKON pPeaKIuu
HEKOTOPBIX MUIEBbIX MpoayKTax. 11.
WNurubupoBanue B3auMoJIeHCTBUS KUCIIOT C
MeTaJJIaMU YPOTPOIIMHOM
9/9 O0600reHne 1 1 [IpencraBnenre HHGOpPMALIMU IO TEME I1.1-6
CHUCTEeMaTHU3aLMs «BBenenue. O01as xapakTepucTUKa
3HAHUU TI0 TeMe XMMHMYECKHX JIEMEHTOB U XUMHYECKUX
«BBenenue. O6mras peakumid. [lepuoanuecknii 3akoH U
XapaKTEepPUCTHUKA [Tepuoguueckas cucTeMa XMMHYECKUX
XUMHUYECKUX anemenToB Jl. 1. MenzaeneeBa» B BUie
JJIEMEHTOB TaOJIM1Ll, CXEM, OIIOPHOI'O KOHCIEKTa, B
U XUMUYECKUX TOM umcie ¢ npumernenrem cpeacts KT
peaxkuuii. [lepu-
OJINYECKUM 3aKOH U
Ilepuoaunueckas cu-
CTeEMa XUMMUYECKHX
anemeHToB /[. M.
MeHeneesa»
10/10 | BxoxHas 1
JMarHOCTUYeCKast
pabota
Metaniabl — 194.
11/1 | Ilosoxenune | 1 | Ilonoxxenne meranos B Ilepuoauueckoii | OmnpezneneHue NOHATHS «METAJUIBDY). | I1.7-9
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9JIEMCHTOB- METAJIJIOB
B [lepunoanueckoit
CHCTEME

. 1. MenneneeBa u
0COOEHHOCTH
CTPOCHHUSI UX aTOMOB.
dusnyeckue
CBOMCTBA METAJIJIOB.

CUCTEMC XUMHNUYCCKUX DJICMECHTOB

. 1. MenpaeneeBa. Merajuinueckas
KPUCTAJUTMYECKAs pPelIeTKa ¥ MeTaNTHIeCKast
XHUMHYECKas CBSI3b.

OO0mue (pu3ndecKkne CBONCTBA METAILIOB.

CocraBieHue XapakTepUCTUKU
XMMHUYECKUX 3JIEMEHTOB-METAIIIIOB 110 UX
noJio’keHuto B [lepuoanueckoii cucreme
XHMHUYeCKuX aieMenToB /l. 1.
MeneneeBa. XapakTepUCTUKA CTPOEHUS
1 001X PU3NYECKUX CBOWCTB MPOCTHIX
BELIECTB-METAJIOB.

OObscHEHUE 3aBUCUMOCTH CBOWCTB (WMJIU

NpeJCKa3aHue  CBOWCTB)  XUMHYECKHUX
AJIEMEHTOB-METAJIJIOB OT IMOJIOKEHUS B
Ilepuoauueckoid cucTeMe€ XHUMHUYECKHUX

anemenToB [[. 1. Menneneena.

12/2 CrutaBbl CrutaBbl, UX CBOMCTBA U 3HAYEHUE. VYcraHoBIIeHHE TPUYNHHO-CIIeACTBEHHbIX | [1.10
JemoncTpanuu. OOpasiibl CIJIaBOB CBsI3€l MEXIy CTPOEHUEM aToMa,
XUMHUYECKOH CBSI3bI0, TUIIOM KpPHC-
TAJJTMYECKOU PEIIETKA METAUIOB U MX
COCMHECHUM, UX OOIIMMHU (PU3UIECKUMHU
CBOMCTBaAMH
13-14/ | Xumuueckue XHUMUYECKUE CBOMCTBA METAJJIOB KaK Onpenenenve nousaTus «psaa akrupHocty | 1111
3-4 CBOMCTBa METAJIJIOB BOCCTaHOBHTEJIEH, a TAKKE B CBETE UX METAJIOBY». XapaKTepPUCTUKA

MOJIOKEHHS B AJIEKTPOXUMHUYECKOM PATY
HaIpsLKEHU N METaIOB.

JemoHcTpanmu. B3anmoielicTBre METAIIIIOB C
HeMeTauiamMu. JlabopaTopHble onbITHI. 12,
B3aumopeiicTBre pacTBOPOB KUCIIOT U COJICH
C MeTajIaMu

XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB-
METaJJIOB.

OObsiCHEHUE 3aBUCUMOCTH CBOMCTB (WIIH
MpecKa3aHue CBOMCTB) XUMHUECKHX
3JIEMEHTOB-METAJIJIOB OT MOJIOKECHUS B
[Tepuoauueckoi cucreMe XUMUYECKUX
aseMmeHToB /JI. 1.
MenpaeneeBa.CocTaBlIeHHE
MOJIEKYJISIPHBIX YPAaBHEHUM peaKiuid, xa-
PaKTEpU3YIOIINX XUMUYECKHUE CBOMCTBA
METaJIJI0OB M UX COCAUHCHUI
AJIEKTPOHHBIX YPABHEHUI MPOLECCOB
OKHUCJICHUSI-BOCCTAHOBJICHUST; YPAaBHEHUI
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NIEKTPOJIUTUYECKON JUCCOLUALINY;
MOJIEKYJISIPHBIX, IIOJIHBIX U COKpAICHHBIX
WOHHBIX YPAaBHEHHUN PEaKLHN C y4aCTHEM
IEKTPOJIUTOB.

YcTaHOBIIEHHE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€l MEXIY CTPOCHUEM aToMa,
XUMHUYECKOH CBSA3BIO, TUIIOM KPHC-
TaJUIMYECKOM PENIETKH METAJUIOB U UX
COCAVHEHHM, X XUMHYECKUMHU
CBOMCTBAMH.

Habuntoienue u onvcanne XuMHUYECKOTO
skcniepuMeHnTa. [Ipencrasienne
nHpopmaIu B BUE TaOIHII, CXEM,
OTNIOPHOTO KOHCIEKTA, B TOM YHCJIE C
npumeHenuem cpeacts M KT

15/5 Metasibl B IpupoIe. Mertamisl B mpupoze. OO1me crnocoobl nx CocraBiieHre MOJICKYJISIpHBIX ypaBHeHuit | [1.12, ynp.6
OO6mwme crmocoOb! uxX IIOJIyYEHHSI. peaKkui U 3JIEKTPOHHBIX YPaBHEHUI
MIOJTyYESHHS JlaGopaTopHble onbIThI. 13. O3HaKOMJIEHHE | MIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHUS,
¢ pyaamu xene3a. 14. OkparmuBanue XapaKTEPU3YIOIMHUX CIIOCOOBI MTOTYICHHS
IUTAMEHU COJISIMU IIEJI0YHBIX METAILIIOB METaJUIOB.
[Ton6op (¢ MOMOIIBIO YIHUTENs) CII0OBapeH,
SHIUKJIONEANN, CIPABOYHUKOB,
ANIEKTPOHHBIX IUCKOB U JIPYTUX UC-
TOYHUKOB UH(POPMAIIH, HEOOXOIUMbBIX
JUIS pEIIeHUs Y4eOHBIX 3aa4.
Comnocraprienne HHPOpPMaLIUH,
MOJIYYEHHOU W3 Pa3IMYHbIX HCTOUHUKOB
16/6 [TonsiTne o Koppo3uun Koppo3sus metamioB u ciocoObl 60pbObI ¢ OrnpeneneHus NOHATUN «KOPPO3UD, I1.13

MCTAJlJIOB

HeH

«XUMHUYECKAs] KOPPO3Us»,
«QIEKTPOXUMUYECKAsT KOPPO3HD».
Nnmroctpanus HOHATHH «KOPPO3US»,
«XUMHUYECKAs] KOPPO3Us»,
«QIEKTPOXUMUYECKAsT KOPPO3US»
IPUMEpPaMU IPOLIECCOB, IPOUCXOAIIHUX C
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pa3iinYHbIMU MCTAJIJIaMH.
XapakTepucTuka crocoOOB 3alUTHI
METAJIJIOB OT KOPPO3HUHU

17-18/
7-8

OO6mas xapakre-
pPHUCTHKA DJIEMEHTOB
|A rpynmnst.
Coenunenus
[IETTOYHBIX METAJUIOB

OO6m1as xapakTepucTHKa HIEJIOYHBIX Me-
TajioB. Merasuibl B npupojae. OOuiue
crocoObl uX noiaydeHus. CTpoeHue aToMOB.
[lemoYHbIE METAIUTBI — MPOCTHIC BEIIECTBA.
Baxneimme coeqmHeHNS MIET0YHBIX
METaJUIOB — OKCHJIBI, TUAPOKCHIIBI U COJIN

(x10puabl, KapOOHATHI, CYIb(aThl, HUTPATHI),

WX CBOMCTBA M MPUMEHEHHE B HAPOTHOM
XO3SIMCTBE.

Kanuitasie ynoOpenusi.

Jemonctpanuu. O0pa3isl METOYHBIX U
MIEJI0YHO3EMEIbHBIX METaUIOB. B3anmo-
JIEWCTBUE HATPUS, TUTUSA C BOJIOW. B3au-
MOJICHICTBHE HATPHS C KUCIIOPOJIOM

OripezienieHre MOHSTUS «IIIEJIOYHbBIE
MeTasuiby. CoCTaBlIeHNE XapaKTePUCTUKU
HIEJIOYHBIX METAJIOB TIO UX MOJIOKEHUIO B
[Tepuouueckoit cuCTEMe XUMHUUYECKUX
anemenToB JI. . Menpeneena.
XapakTepucTUKa CTPOCHHS M OOIINX
(U3UYECKUX U XUMHUYECKUX CBONCTB
IIEJIOYHBIX METAUIOB. XapaKTEepPUCTUKA
(U3UYECKUX U XUMHUYECKUX CBOHNCTB
OKCHJIOB ¥ THJIPOKCHJIOB IIETOYHBIX
MeTtamuioB. OObsCHEHNE 3aBUCUMOCTH
CBOICTB (WJIM MIpe/ICKa3aHue CBOWCTB)
IEJIOYHBIX METAJUIOB OT IMOJIOKEHUS B
[Tepuoauueckoi cucteMe XUMUYECKUX
3JIEMEHTOB

J. 1. Menneneena.

CocraBienne MOJICKYJISIPHBIX YpaBHEHUN
peaKIuii, XapaKTepU3yIoLIUX XUMUYECKUE
CBOIICTBa IIEIOYHBIX METAJUIOB U UX
COEIMHEHUI: AIEKTPOHHBIX YPaBHEHHI
MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;
YPaBHEHUH AJIEKTPOIUTHYECKON
JUCCOLUAINH;, MOJICKYJISIPHBIX, TIOJHBIX U
COKpAIICHHBIX HOHHBIX YpaBHEHUN
PEaKIuil C yuacTHEeM SJIEKTPOIUTOB.
VYcraHoBIeHHE TPUUUHHO-CIIEICTBEHHBIX
CBsI3€l MEXIy CTPOEHUEM aToMa,
XUMHUYECKOH CBS3bIO, TUTIOM KpPHC-
TAJUIMYECKOM PEHIeTKU MIeIOYHBIX
METaJUIOB M UX COEJIMHEHUH, UX
XUMUYECKUMHU CBOWMCTBAMH. Brrunciaenus

I1.14, ynp. 1
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10 XUMUYECKUM (opMyIaMm U
YpaBHEHMSIM PEAKLUi, TPOTEKAIOIHX C
y4acTHEM IIEJIOYHBIX METAIJIOB U MX
COCIMHCHUM

19-20/
9-10

IIlenouyHo3emenbHbBIC
Metael. Coeaune-
HUA TICJIOYHO-
3CMCJIbHBIX METAJIJIOB

OO6mras XxapakTepUCTHKA SJIEMEHTOB TJIaBHOM
noarpynsl! |l rpymnmnel. CTpoeHre aTOMOB.
[IlenoyHo3eMenbHbIE METAJUIBI — MPOCTHIE
BelllecTBa. BaxxHeunmme coequHeHNs
LIEJIOYHO3EMENIbHBIX METAJUIOB — OKCH/IBI,
TUAPOKCUJIBI U COJIU (XJIOPUIbI, KApOOHATHI,
HUTpATHI, cyabhaTsl, pocdarsl), UX CBONCTBA
Y IPUMEHEHNE B HAPOTHOM XO35HCTBE.
JemoHcTpanmu. B3anmoaencTBrue Kanbuus C
BOJOU. B3aumoaencree Maraus ¢
KHCIIOPOJIOM.

JlaGopaTtopusie onbIThl. 15. B3aumonelicteue
KanbIims ¢ Bojoi. 16. [lonydenue ruapokcuma
KaJIbIUS ¥ MCCIIeIOBAaHKUE €ro CBOWCTB

Ornpenenenne MOHATHUS
«IETT0OYHO3EMEITbHBIE METAILIBDY.
CocraBieHue XxapakTepuCTUKU
HIEJIOYHO3EMENTBHBIX METAJIJIOB 110 UX
nosioxkeHuto B [lepuoanueckoit cucreme
XHMHUYECKuX aiaeMenToB /I. 1.
MeneneeBa. XapakTepUCTHKA CTPOCHUS
1 00IUX (PUBNUECKUX U XUMHUUIECKUX
CBOMCTB MIEJIOYHO3EMEIbHBIX METAJIIOB.
XapakTtepucTuka (PU3nIecKux u
XUMHUYECKHUX CBOMCTB OKCHJIOB U
THUIPOKCHIOB MIEITOYHO3EMETHHBIX
MeTtamuioB. OObsCHEHNE 3aBUCUMOCTH
CBOMCTB (WJIH MPEJICKa3aHUEe CBOWCTB)
MIEJIOYHO3EMENTBHBIX METAIIJIOB OT
nosoxxenus B [lepuoauyeckoi cucreme
XUMHUYECKUX DJIEMECHTOB

J. 1. Menaeneena.

CocraBiieHHE MOJICKY/ISIPHBIX YPaBHEHUMA
peaKIuii, XapaKTepU3yILUX XUMUYECKUE
CBOMCTBA IIEJIOYHO3EMEIIbHBIX METaJIOB
U UX COCTUHEHUI: AIEKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKUCICHUSI-
BOCCTAHOBJICHUSI; YPABHEHHI
ANEKTPOIUTUYECKON JUCCOLMALIUY;
MOJIEKYIISIPHBIX, TIOJTHBIX U COKPAIICHHBIX
MOHHBIX YPAaBHEHUH peaklnii C yuacTHEM
AIEKTPOJIUTOB.

YcTaHOBIIEHNE TPUYHHHO-CIIEICTBEHHBIX
CBsI3el MEXIYy CTPOCHUEM aToMma,

I1.15, ynp.4-
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XUMHUYECKOH CBS3bIO, TUTIOM KPHC-
TaJUIMYECKOMN PELIETKH
IIEJI0YHO3EMENIbHBIX METAIOB B UX
COEMHEHNH, NX XUMUYECKUMU
cBolicrBamu. HaOmonenue u onrcanue
XUMHYECKOTO 3KCIIEPUMEHTA.
Beruucnenust mo xumuueckum (popmynam
Y ypaBHEHUSIM PEAKIINM, TPOTEKAIOIINX C
YYaCTUEM IIETOYHO3EMEIbHBIX METAJJIOB
1 UX COCTUHEHUH

21-22/
11-12

AJITOMUHUMN U €ro
COEIMHEHUSA

Crpoenue atoMa, pU3NUYECKHE U XUMUYECKUE
CBOMCTBA aJTFOMUHUS KaK MIPOCTOTO BEIIECTRA.
CoenHeHusT aJIIOMUHUST — OKCHUJI U
TUAPOKCUT, TX aM(DOTEPHBIN XapaKTep.
Baxwueiimme conmu antomunus. [Ipumenenne
AIIOMUHUSA U €r0 COEIMHEHNM.

Jlabopatopubie ombiTel. 17. Ilomydenue
TUAPOKCHIA AIFOMUHHUS U MCCIIEOBAHUE €ro
CBONCTB

CocraBiieHHE XapaKTePUCTUKU ATFOMUHUS
10 €T0 NOJIOKEHUIO B [lepnoaudeckoi
crucTeMe XuMUIeckuX anemenTtos /. U.
Meneneena.

XapakTepucTuka CTpoeHHs, GU3NIECKUX
1 XMMHUYECKHX CBOWCTB aTFOMHUHUA.
XapaktepucTuka (pU3HIECKUX U
XHMHUYECKUX CBOMCTB OKCHJIA U
TUIPOKCUIA ATTFOMUHUSL.

OO0BsiCHEHNE 3aBUCUMOCTH CBOMCTB (WIIH
Mpe/ICKa3aHrue CBOMCTB) ATFOMUHUS OT
nosoxxenus B [lepuoauyeckoi cucreme
XUMHu4YecKux aneMenToB /. 1. Menpe-
JIeeBa.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHU
peaKIuii, XapaKTepU3yoIUX XUMUYECKUE
CBOIiCTBA aJIOMUHMS U €70 COEIUHEHNMN:
AIIEKTPOHHBIX YPaBHEHUI MPOIIECCOB
OKHUCJICHUS-BOCCTAHOBIICHUS; YPaBHEHUI
ANEKTPOIUTUYECKON JUCCOLMALINN;
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAIIEHHBIX
MOHHBIX YPAaBHEHUM pEaKIMid ¢ yHacTUEM
AJIEKTPOJIUTOB.

YcraHoBIeHHE MPUYUHHO-CIIEACTBEHHBIX

I1.16, ynp.6

54




CBsI3€d MEXy CTPOCHUEM aToMa,
XUMHYECKOM CBSI3bIO, TUIIOM KpPHC-
TAJUIMYECKOMN PEIIETKH ATFOMUHHUS U €10
COCAUHCHUH, €r0 XUMUYCCKUMU
CBOMCTBAMH.

HaGmonenue u onucanue XMMHYCCKOTO
JKCcHepUMeEHTa. Brrunciienns no
XUMUYECKUM (popMysIaM U ypaBHEHHSIM
peaKuuid, NPOTEKAIOIUX C yHaCTUEM
ATIOMWHUS ¥ €T0 COeTUHEHUHN

23-24/
13-14

Keie3o u ero co-
CINHCHUSA

Crpoenue atoMa, pU3NUYECKHE U XUMUYECKUE
CBOCTBA *keJe3a Kak MPOCTOro BENIECTBA.
I'enetnueckue psagel Fe?* u Fe*'. Baxneitmue
COJIW JKeJie3a. 3HaUeHHE XKere3a U ero
COCIMHEHHM TS TTPUPOJIBI ¥ HAPOTHOTO
XO35MCTBA.

JemoHcTpanuu. B3anmoaelicTBue METaIIoB ¢
HeMetaiuiaMu. [lonydyeHne ruipokcu1oB
xenesa (1) u (111). JTabopaTopubie ombIThL. 18.
BsanMmoeiicTBure xene3a ¢ CoIsIHOU
KHCJIOTOM.

19. INony4uenue ruapokcuaos xeiesza (1) u
(1) u u3yyeHne MX CBOMCTB

CocraBiieHHE XapaKTePUCTUKH XKeJe3a 1Mo
€ro nojoxeHuto B [lepunoauueckoi
cucreMe XumMudeckux anemeHTon /1. U.
Meneneena.

XapakTepucTuka CTpoeHHs, GU3NIECKUX
Y XMMHYECKHX CBOMCTB JKeJe3a.
XapaktepucTuka (pU3UYecKux u
XUMHYECKHUX CBOMCTB OKCUIOB U
TUJIPOKCUIOB JKENe3a.

OO0BsiCHEHNE 3aBUCUMOCTH CBOMCTB (WIIH
MpeCKa3aHue CBOKCTB) jKele3a OT
nosoxxenus B [lepuoanyeckoii cucreme
XHMHUYECKUX diaeMeHToB /l. M.
MenneneeBa. CoctaBieHue
MOJIEKYJISIPHBIX YPABHEHUM pEaKIIMid,
XapaKTepU3YIOIINX XUMHYECKHE CBOMCTBA
JKeJie3a M €ro COSIMHEHMI: AIEeKTPOHHBIX
YpaBHEHUH MIPOLIECCOB OKUCIICHHUS-
BOCCTAHOBJICHHUS; YPAaBHEHUH AJIEKTPOJIU-
TUYECKOU TUCCOLIMAIINM; MOJIEKYJISPHBIX,
MOJIHBIX U COKPALIEHHBIX MOHHBIX
YPaBHEHUHN PEAKLUN C y4aCTUEM
AJIEKTPOJIUTOB.

YcraHoBIeHHE MPUYUHHO-CIIEACTBEHHBIX

I.17, ynp.4
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CBsI3€d MEXy CTPOCHUEM aToMa,
XUMHYECKOM CBSI3bIO, TUIIOM KpPHC-
TaJUIMYECKOM PELIETKHU XKeye3a U ero
COCAUHCHUH, €r0 XUMUYCCKUMU
CBOMCTBaMH.

Habmronenue u onvmcanne XUMHUIECKOTO
JKCcHepUMeEHTa. Brrunciienns no
XUMUYECKUM (popMysIaM U ypaBHEHHSIM
peaKuuid, NPOTEKAIOIUX C yHaCTUEM
JKeJe3a M ero CoOeMHeHUMN

25/15

[lpaktuueck. paboTa
Ne 1
«Ocy1ecTBieHne
HETIOYKN XUMHUYECKHX
MIPEBPAIICHUI

OcyiiecTBiIeHHE HETTOYKNA XUMUYECKUX
MpeBpalICHU I

Pabora ¢ mabopaTopHbIM 000pyA0BaHUEM
U HarpeBaTelbHbIMU IpUOOpamMu B
COOTBETCTBUHU C HpaBI/IJ'IaMI/I TCXHUKHU
0e301macHOCTH.

HaOironenie cBOMCTB METAILIIOB M X
COCJIMHEHUM U SIBJICHUH, IPOUCXOASAIINX C
HUMU.

Onrcanrne XUMUYECKOTO DKCIIEPUMEHTA C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIH
POJIHOTO) SI3bIKA U sI3bIKA XUMUHU.
dopMynupoBaHUE BBIBOOB I10
pe3ylibTaTaM MpOBEICHHOTO
SKCIIEPUMEHTA

26/16

[IpakTrueck. pabora
Ne 2 ITonydenue u
CBOMCTBA COECIUHEHUI
METaJIOB

[TonmyueHnue u CBOMCTBA COSTMHEHUIN
METAILIOB

Pabora ¢ maGopaTopHbIM 000pYyAOBaHHEM
U HarpeBaTelbHBIMHU IPHOOpPaMHU B
COOTBETCTBUU C NIPABUIIAMHU TEXHUKH
0€e301MacHOCTH.

HaO:roieHre CBOMCTB METAIJIOB U UX
COEIMHEHH U SBJICHUMN, MPOUCXOAIINX C
HuMU. OnrcaHue XUMUIECKOTO
HKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIA POIHOTO)
SI3bIKA U S3bIKA XUMUHU.

DopMynHpOBaHKE BBHIBOJIOB IO
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pe3yabTaraM IpOBEAECHHOTO
AKCIEPUMEHTA

27-28 | O6oO0IIeHe 3HAHU I Berancnenus no xumudeckum popmymam | I1.7-17

/17-18 | no Teme «MeTamib» W YpaBHEHUSM PEAKIIHA, MPOTEKAIOIIUX C
Y4aCTUEM METAJIOB U UX COCAUHEHU.
[Ipeacrasnenue undopmaiuu Mo TeMe
«MerTasutel» B BUIE TaOJIUII, CXEM,
OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npumeHenuem cpeacts MKT.

29/19 | KourposbHas paboTa

110 Teme «MeTtaymibhy
Hemertamibl — 28 4.
30/1 O6mas xapakre- OO61as XxapakTepucTUKa HEMETAJIIOB: Omnpenenenus NOHITUNA «HEMETAIIIbI», I1.18

PUCTUKA HEMECTAJIJIOB

nojnoxxenue B [lepuoauyeckoi cucreme
xuMudeckux sneMmenToB JI. 1. Menaeneena,
OCOOEHHOCTH CTPOEHHS aTOMOB,
aNeKTpooTpunareabHocTh (D0) Kak Mepa
«HeMeTammYHoCcThY, pan 0. Kpucrain-
JMYECKOe CTPOCHHE HEMETAIOB — IPOCTHIX
BelllecTB. AyuioTponus. Ouzndeckue
cBoiicTBa HeMeTa/uI0B. OTHOCUTENHLHOCTh
HNOHITUH «METaI» U «HEMETaD»

«TAJIOTEHBI», «aJUIOTPOITHBIE
BUJIOU3MEHEHUS.

XapakTepucTuKa XMMUYECKUX
3JIEMEHTOB-HEMETAIIOB: CTPOCHHE,
(bu3HIeCcKre CBOMCTBA HEMETAIIOB.
CocraBiieHue Ha3BaHU COeIUMHEHUN
HEMETaJLIOB 110 GopMyJie U Ux GopmMyJI IO
Ha3BaHUIO.

OObsicCHEHUE 3aBUCUMOCTH CBOUCTB (WIIH
MIpeICKa3bIBaHNE CBOMCTB) XUMHYECKHIX
3JIEMEHTOB-HEMETAIIOB OT ITOJIOKCHHUS B
[Tepuoauueckoi cucreMe XUMUYECKUX
annemMenToB /. 1. MeHeneena.
YcraHoBIeHHE TPUYMHHO-CIICICTBEHHBIX
CBsI3€l MEXIy CTPOCHUEM aToMma,
XUMHUYECKOH CBS3bIO, TUTIOM KpPHC-
TAJUIMYECKOU PEelIeTKU HEMETAJUIOB U UX
COeIMHEHH, UX (PU3HUECKUMU
CBOMCTBaMH.

B nmumanore ¢ yunrenem BeipaboTKka
KPUTEPHUEB OLICHKHU U OIpPEJeNIEHNE
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CTETIEHH YCIICIIHOCTHU BBITIOJHEHUS CBOCH
paboThl U pabOTHI BCEX, UCXOIS U3
UMEIOIUXCS] KPUTEPUEB,
COBEPILIECHCTBOBAHNE KPUTEPUEB OIICHKH U
UX MCIIOJIb30BaHUE B XOJ€ OLEHKH U
CaMOOLICHKH

31/2

OO011111e XUMHYECKHE
CBOMCTBaA
HEMETAJUIOB.
Hewmeramier B
MIPUPOJIE U CIIOCOOBI
WX TTOJTYUCHUS

OO0ume XUMIYECKIE CBOMCTBA HEMETAIIJIOB

XapakTeprucTHKa XUMUICCKIX
AJIEMEHTOB-HEMETAJIOB: CTPOCHHUE,
¢uznyeckue cBOCTBa HEMETAIIOB.
CocraBieHue Ha3BaHUN COeNMHEHUI
HEMEeTaJUIOB 110 GopMysie U UX GopMyII IO
Ha3BaHMIO.

CocraBiieHHE MOJICKYJIIPHBIX YpaBHCHUN
PEaKIuii, XapaKTePU3yIONUX XUMHICCKUE
CBOMCTBA HEMETAJUIOB M X COCIUHECHHM,
AJICKTPOHHBIX YPaBHEHUH TPOIIECCOB
OKHCIICHHS-BOCCTAHOBIICHHS.
YcraHoBieHHE TPUYUHHO-CIICICTBEHHBIX
CBSI3€M MEXIy CTPOCHUEM aroMa,
XUMHUYECKOH CBS3BIO, TUTIOM KPHC-
TAJUTMYECKOU PEIIEeTKH HEMETAIOB U UX
COCIMHCHUM, X XUMHYCCKUMHU
CBOMCTBaMH.

BrlmotHEHHE pacyeToB M0 XUMHYECKHM
dbopMynam u ypaBHEHHUSM PEaKIIHii,
MPOTEKAIOIINX C YYACTHEM HEMETAIIIOB U
UX COECOUHEHUHI

I1.18

32/3

Bomopon

[Tono>xenue Bonoposa B Ilepuoanueckoit
cucreMe XMMHYecKux iemeHToB . 1.
MenneneeBa. CTpoeHHe aTOMa U MOJIEKYJIBI.
dusznueckre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/JIa, €0 MOJIydeHUE U PUMEHEHUE.
JIaGopatopusie onbIThl. 20. [Tonyyenue u
pacro3HaBaHue BOI0POJIa

XapakTepucTuka BOJOPOJa: CTPOCHHE,
dbuznyeckre 1 XUMHYECKHEe CBOMCTBA,
noJiyueHue u npuMmenenue. CocraBiaeHue
HA3BaHUN COEIMHEHUH BOIOpoaa o (op-
MyJe 1 uX GOpMYII 110 HA3BAHUIO.
OObscHeHne 3aBUCUMOCTH CBOMCTB (MK
MIpe/ICKa3bIBaHUE CBOMCTB) BOJAOPOJA OT

I1.19, ynp.4
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noJsioxkenus B Ilepuomyeckoil cucreme
XUMHUYECKuX 3jemenTon . U.
MenneneeBa. CocrapiieHue
MOJIEKYJISIPHBIX YPABHEHHUM pEaKIMi, Xa-
PaKTEpU3YIOLINX XUMUYECKUE CBOWCTBA
BOJIOPO/IA, AJIEKTPOHHBIX YPAaBHEHUN
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUS;
MOJIEKYJISIPHBIX, TTOJTHBIX U COKPAIIEHHbIX
WOHHBIX YPAaBHEHUU PEAKIHUN C yJaCTHEM
UIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€H MEXKy CTPOCHHUEM
aTOMa, XUMHUYECKON CBA3bIO, TUIIOM KpHC-
TAJTMYECKOM PEIIETKA BOJIOPO/IA, €r0
bU3NYECKUMH U XUMHYECKUMU
CBOMCTBAMH.

HaO:ronenue 1 onucanne XMMHUYECKOTO
JKCIEPUMEHTA T10 PACIIO3HABAHUIO
BOAOPOJA.

BrinosHeHHE pacyeToB 0 XUMHUYECKUM
(dopmynaM U ypaBHEHHSAM peakLuii,
IIPOTEKAIOIINX C y4aCTHEM BOAOPOAA U
€ro coequHEeHUN

33/4

Bona

Crpoenue mosiekyibl. Bomgopoanas xu-

MHu4ecKkas cBiI3b. Ou3nueckue cBOliCcTBa BO/JHbI.

AHoMmanuu cBoicTB Bobl. ['mapoduibHbie 1
ruapodoOHbIe BemecTBa. XUMUYECKUE
CBOMCTBA BOJIbI. KpyroBopoT BoibI B
npupose. Bomoouncrka. Asparms Bopl.
brrtoBele pmibTpel. MUHEpaIbHBIE BOIBI.
JlMcTIIIIMpOBaHHas BOJIa, €€ MOJIydeHue 1
npumenenue. JlaboparopHsie onbIThHI. 21.
HccnenoBanrue NOBEPXHOCTHOTO HATSKEHUS
BOJIbL. 22. PacTBOpeHHe nepMaHraHata Kajaus
WJIM MEIHOTO KyIopoca B BOJIE.

XapakTepucTrKa BOJIbl: COCTAB,
(bu3HYEeCcKre U XUMUYECKHE CBOKCTBA,
HaxXO0>XJICHUE B MPUPOJE U MPUMEHEHHUE.
CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUI
peaKkLmii, XapaKTEPU3YIOLIUX XUMUUYECKHE
CBOICTBA BOJbl, JJICKTPOHHBIX YPaBHEHUI
IIPOLECCOB OKUCIIEHUS- BOCCTAHOBJICHUS.
YcraHoBIIE€HNE IPUYUHHO-CIIEACTBEHHbBIX
CBSI3€M MEXIYy XMMUUYECKOU CBA3BIO,
TUIIOM KPUCTAJUIMYECKOM PEIIETKH BOBI,
ee PU3NIECKIMH U XUMUYECKUMHU CBOUCT-
BaMHU.

I1.20-21
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23. I'mapatanusi 00€3BOKEHHOTO Cyibdara
meau (11). 24. 3rotoBiieHHnE THIICOBOTO
otreyaTtka. 25. O3HAKOMJICHHE C KOJUICKIHCH
OBITOBBIX QUIBTPOB. 26. O3HaKOMIICHHE C
COCTaBOM MUHEPAJIBHOMN BOJIbI

BbInosiHEHHE pacyeTOB M0 XUMHUECKHM
dbopMynam U ypaBHEHHSM PEAKITUA,
MPOTEKAIOIINX C YYaCTHEM BOJIbI

34-35/ | T'anorewst OO0111ast XapaKTepUCTUKA TAJIOTEHOB: CTPOEHUE | XapaKTepUCTHUKA raJlOr€HOB: CTPOCHUE, [1.22-24
5-6 aTOMOB; IIPOCTHIE BEIIECTBA U OCHOBHbBIE buznyecKkre 1 XMMHUYECKHEe CBOMCTBA,
COEJIMHEHHUSI TaJIOTEHOB, UX CBOICTBA. noJjrydeHue u npumenenue. CocraBieHue
Kpatkue cBenenus o xinope, 6pome, prope u Ha3BaHUI COEIMHEHUN I'aJIOTEHOB 110
noze. [Ipumenenme rajgoreHoB u ux dopmyse u ux GopMyI 1O HA3BAHUIO.
COEJIMHEHUI B HAPOIHOM XO3SIMCTBE. OO0bsicHEeHNE 3aBUCUMOCTH CBOWCTB (WJIH
JemoncTpanuu. OGpasiibl rajJloreHoB — IpeJICKa3bIBaHNE CBOMCTB) raJIOTEHOB OT
MPOCTHIX BellecTB. B3anmoericteue nosnoxxenus B [lepuoauyeckoi cucreme
TaJIOTEHOB C HATPUEM, ATTFOMUHUEM. XUMHUYECKHUX 31eMeHToB /1. U.
BriTecHenue xaopom Gpoma Hii HoJa U3 MenpneneeBa. CoctaBiaeHue
pacTBOpPOB HX COJIEH MOJIEKYJISIPHBIX YPAaBHEHUM PEaKIIHid,
XApaKTEePU3YIOIUX XUMHUECKUE CBOMCTBA
TaJIOT€HOB, 2JICKTPOHHBIX YPaBHEHUU
IIPOLIECCOB OKUCIICHHSI- BOCCTAHOBJICHUSI.
VYcTaHOBIIEHNE IPUUNHHO-CIIEICTBEHHBIX
CBA3EH MEXIY CTPOCHUEM aTOMa,
XMMHMYECKOH CBS3bIO, TUIIOM KpPHC-
TaJUINYECKON PELIETKH raJIOreHOB, €ro
(GU3NUECKUMH U XUMUYECKUMHU
CBOICTBaMHU. BBINIOJIHEHNE pacyeToB 110
XUMHUYECKUM (POpMYJIaM U YpaBHEHUSIM
peaxiuii, MPOTEKAOIUX C YIaCTUEM
raJIOT€HOB
36/7 Kucnopon [Tonoxenue xucinopoaa B [lepuoanueckon XapakTepucTUKa KUCIOPOJa: CTPOEHHE, I1.25

CHCTEME XMMHUYECKUX deMeHToB /I, .
MenneneeBa. CTpoeHre aToMa U MOJIEKYIIBI.
dusnyeckne U XMMHYECKHE CBOMCTBA
KHUCIJIOPO/JIa, €ro MOJy4YeHUE U MPUMEHEHHUE.

du3nUeckue U XMMUYECKHe CBOICTBA,
nojydeHue u npuMeHenue. CocrapieHue
Ha3BaHUN COEAMHEHUH KHUCIOPO/Ia 110
dopmyie 1 ux GopmyI 1o Ha3BaHUIO.
CocrapneHre MOJIEKYJISIPHBIX YPAaBHEHUH
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peaxiuii, XapakTepu3yLIUX XUMUUECKUE
CBOICTBA KMCIIOPOJIa, SJIEKTPOHHBIX
YPaBHEHHUH MPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; MOJIEKYJISIPHBIX,
MOJIHBIX M COKPAILlEHHBIX HOHHBIX
YPaBHEHUH PEAKLUH C y4aCTHEM
AJIEKTPOJIUTOB. Y CTaHOBJIEHNE IPUYMHHO-
CJIEICTBEHHBIX CBSA3EH MEXIYy CTPOCHUEM
aTOMa, XUMHUYECKON CBSA3bIO, TUIIOM KpHC-
TAJUIMYECKOM PEMIETKH KUCIOPOIa, €T0
GU3NYECKUMH U XUMHYECKUMU
CBOMCTBAMH.

Habmronenue u onucanue XuMUIECKOT0
9KCIIEPUMEHTA TI0 PaclO3HaBAHUIO
KHCIIOPOJa.

BrinosHeHHE pacyeToB 0 XUMHUYECKUM
(dopmynaM U ypaBHEHHSAM peaKLuii,
IIPOTEKAIOIINX C YYACTHEM KHCIIOpOJa U
€ro coequHEeHUN

37/8

Cepa, ee dpusnueckue
U XUMHYECKHE
CBOICTBA

CrpoeHue aToMa U aJuIOTPOTHSI CEPbI;
CBOIICTBA U IPUMEHEHHE POMOUYECKOI Cephl.
HemoHnctpanuu. BzanmoaeictBue cepol ¢
MeTaJlJIaMH, BOJOPOJIOM U KUCIOPOIOM.
JlaGopaTtopHsbie omnbIThl. 29. ['opeHre ceprl Ha
BO3/IyX€ U B KHCIIOPOJIE

XapaKTepucTUKa Cephl: CTPOCHHUE,
UIOTPONHsA, (PU3UIECKHE M XUMUUYCCKHE
CBOMCTBA, OJyYeHUE U IPUMECHCHHE.
CocraBiieHue Ha3BaHU COEIUHEHNN
cepsbl 1o popmysie u ux GopmyI 1o
Ha3BaHMUIO.

OObsiCHEHUE 3aBUCUMOCTH CBOMCTB (WIIH
MIpeICKa3bIBaHUE CBOMCTB) CEPHI OT
nosioxkeHus B [lepuomumyeckoit cucreme
XuMu4eckux 3jaemMeHToB . 1. Menne-
JIeeBa.

CocraBiieHHE MOJIEKYISIPHBIX YPaBHEHU
peakLnii, XapaKTEPU3YIOIUX XUMHUYECKUE
CBOMCTBA CEPbl, NEKTPOHHBIX YPaBHEHUI
MIPOLIECCOB OKHUCIICHHUSI- BOCCTAHOBJICHUSL.

I1.26, ynp.3
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YcTaHOBIIEHHE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€d MEXY CTPOCHUEM aToMa,
XUMHUYECKOH CBSA3BIO, TUIIOM KPHC-
TaJUIMYECKOM PELIETKH CEphl, €
(GU3NYECKUMH U XMMHYECKUMU
CBOMCTBAMH.

BrInonHenne pacyeToB 0 XMMUYECKUM
dbopMyiaM U ypaBHEHUSIM PEAKIIHA,
IIPOTEKAIOIINX C YIACTHEM CEPBI

38-39/ | Coemunenust cepbl OKcubI cepbl; X OJTyYeHUE, CBOMCTBA XapaKTepHUCTHKA COCTMTHEHUI CEpPhI: I1.27
9-10 MpUMEHEHNE cocTaB, (U3MUYECKHE U XUMHUECKHE
CepHast KUCIIOTa KaK JIEKTPOJIUT U €€ COJIH, CBOIICTBa, NOJyYEHHE U IPUMEHEHHE.
VX IPUMEHEHNE B HAPOJHOM XO3SCTBE. CocraBiieHHe Ha3BaHUUI COETMHEHUN
Hemonctpanuu. OOpasibl IPUPOIHBIX cepsbl 1o popmysie v ux GopmyI 1o
coerHEeHNM cepbl. OOpa3Ibl BAKHEHIITNX JUIsI | Ha3BaHUIO.
HapOJIHOTO XO35HCTBa CyIb(]aToB. CocTaBiieHHE MOJIEKYJISIPHBIX YPaBHEHU N
Jla6opatopusie onbiThl. 30. CBOMCTBA peakLMid, XapaKTEPU3YIOIINX XUMHUECKHE
paz0aBIIEHHOM CEPHOM KUCIIOTHI CBOMCTBA COEIMHEHUN CEPBI,
AJIEKTPOHHBIX YpPaBHEHUI MPOLIECCOB
OKHCJICHUSI-BOCCTAHOBIICHUS; YPaBHEHUI
ANEKTPOIUTUYECKON TUCCOLUAIINH;
MOJIEKYJISIPHBIX, TIOJTHBIX U COKPAIIEHHBIX
MOHHBIX YPAaBHEHUH peakUuil C yuacTHEM
JJIEKTPOJIUTOB.
YcTaHOBIEHUE TPUYHUHHO-CIIEACTBEHHBIX
CBSI3€ MEXIYy XUMHUYECKOW CBS3bIO,
TUTIOM KPUCTAJUTUYECKOM peleTku
COCMHEHHUM cepbl, UX (U3NYECKUMH U
XMUMHUYECKMMU CBOWCTBaAMHU
40/11 | Azot u ero cBoiicTBa CrpoeHue aToMa 1 MOJIEKYIIbl a30Ta; XapakTepucTHKa a30Ta: CTPOEHHUE, I1.28, ymp.2

CBOICTBA a30Ta Kak IMPOCTOTO BEIIECTBA

du3nUeckue U XMMUYECKHe CBOICTBA,
NoJTy4eHHe U npuMeHenue. CocraBieHNe
Ha3BaHWH COeAMHEHUH a30Ta 1o Gopmyie
U uX GOpPMYJ IO Ha3BAHMIO.
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OObsicHEeHUE 3aBUCUMOCTH CBOMCTB (MM
IIPEJICKa3bIBAHUE CBOMCTB) a30Ta OT
nosioxkeHus B [lepuomyeckoil cucreme
XHMHUYeCKuX aieMenToB /l. 1.
MenneneeBa. CocrapieHue
MOJIEKYJISIPHBIX YPABHEHHUM pEaKIUi, Xa-
paKTEepU3YIOIINX XUMUYECKHE CBOMCTBA
a30Ta, NIEKTPOHHBIX YPaBHEHUN
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUSI.
VYcTaHoBII€HNE TPUYMHHO-CIIEACTBEHHBIX
CBsI3€M MEXIY CTPOCHUEM aToMa,
XUMHUYECKOH CBSI3bI0, TUTIOM KpHC-
TaJUIMYECKOM PEHIETKH a30Ta, €ro
bU3NYECKUMH U XUMHYECKUMU
CBOMCTBAMH.

BrinosHeHHE pacyeToB 0 XUMHUYECKUM
(dopmynaM U ypaBHEHHSAM peaKLuii,
IIPOTEKAOINX C YYACTHEM a30Ta

41-42
/12-13

AMMHaK 1 ero
cBoiictBa. Comn
aMMOHUS

AMMUaK, CTpOCHHE, CBOMCTBA, MOJTYYEHUE U
npumeHeHue. Coim aMMOHUS, KX CBOMCTBA U
IPUMEHEHHE.

JlaGopaTtopusie onbIThl. 31. U3ydenue
CBOMCTB aMmMHaka. 32. Pacnio3naBanue couneit
aMMOHUS

XapakTepucTuKa aMMHaKa: COCTaB,
(bu3HYeCcKre U XUMUYECKHE CBOWCTBA,
nosjydyeHue v npumenenue. CocraBieHue
Ha3BaHUH coJieii aMMOHMS 110 (hopmyIie u
ux (opMys 1o Ha3BaHUIO.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHU
peaKkLuii, XapaKTEPU3YIOLIUX XUMUUYECKHE
CBOICTBA aMMHaKa U COJICH aMMOHUS,
3JIEKTPOHHBIX YPABHEHUI NPOLIECCOB
OKHUCJICHUS-BOCCTAHOBIICHUS; YPABHEHUI
ANEKTPOIUTUYECKON JUCCOLMALIUY;
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAIIEHHBIX
MOHHBIX YPAaBHEHUU pEaKLM ¢ yHaCTUEM
AIEKTPOJIUTOB.

YcraHoBiieHHE TPUUUHHO-CIIEICTBEHHBIX
CBSI3€M MEXIY XMMUYECKOU CBA3BIO,

I1.29-30
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TUINIOM KPUCTAJIMYECKON PEIIETKH
aMMMaKa M COJIeH aMMOHMS, UX
(U3UYECKUMHI U XUMUYECKUMHU
CBOMCTBaMH.

Habmronenue u onvmcanne XUMHUYIECKOTO
AKCHEPUMEHTA 10 PACIIO3HABAHUIO HOHOB
aMMOHHUSI.

BrinmonHenne pacueToB Mo XUMUYECKUM
dbopMynaM U ypaBHEHUSM PEAKIIHH,
MPOTEKAIOIINX C YYaCTHEM aMMHaKa

43-44/
14-15

Oxcusl a3ora.
A30THas KHCIIOTa KaK
AIEKTPOJIUT, €€
MPUMEHEHHE

Oxcuppt azota (1) u (1V)

A30THasl KUCIOTA KaK JIEKTPOJIUT, €€
CBOMCTBA U IPUMEHECHHE.

Jemonctpanuu. O0pa3ibl BAXKHEUITNX IS
HAapOJIHOTO XO3511ICTBA HUTPATOB.
JlabopaTtopubie onbIThl. 33. CBOMCTBA
pa30aBIIEHHOM a30THON KUCIIOTHI

XapakTeprucTuKa OKCHJIOB a30Ta: COCTaB,
bu3NIecKre 1 XUMUIECKHE CBOWCTBA,
IoJIydeHHe U npuMeHenne. CocraBieHue
Ha3BaHUI OKCHJIOB a30Ta 1Mo dopMysie u
ux (GopMyJ IO Ha3BAHUIO.

CocTaBiieHHE MOJIEKYJISIPHBIX YPaBHEHU N
peakLMid, XapaKTEPU3YIOIINX XUMHUECKHE
CBOMCTBA OKCUJIOB a30Ta,JIEKTPOHHBIX
YPaBHEHUH MIPOLIECCOB OKUCIICHHUS-
BOCCTaHOBJICHHUS; MOJIEKYJISIPHBIX,
MOJIHBIX U COKPALIEHHBIX MOHHBIX
YpaBHEHUH peaKkIvil ¢ y4acTHEM
3JIEKTPOJIUTOB.

YcTanoBiIeHNE TPUUYMHHO-CIIEICTBEHHBIX
CBsI3€l MEXAY XUMHUUYECKOHU CBS3BIO,
TUIIOM KPUCTANINYECKON PELIeTKH
OKCHJIOB a30Ta, €ro (PU3NYECKUMU U
XUMHUYECKUMHU CBOKCTBAMH.
XapakTepucTuKa a30THOM KUCIIOTHI:
cocTaB, (pu3nUeCcKue U XUMHUECKUE
CBOMCTBA KaK 3JIEKTPOJINTA, TPUMEHEHHE.
CocraBiieHHe MOJIEKYJISIPHBIX YPaBHEHU
peaKkLnii, XapaKTEePU3YIOIIUX XUMUUYECKHE
CBOMCTBA a30THOM KUCJIOTBHI,

T1.31, ynp.2
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NIEKTPOHHBIX YPABHEHUM IPOLIECCOB
OKHUCJICHUSA-BOCCTAHOBIICHUS;
MOJIEKYJISIPHBIX, IIOJIHBIX U COKpPALICHHBIX
WOHHBIX YPAaBHEHHUU PEAKLHN C y4aCTHEM
3JIEKTPOJIUTOB.

YcTaHOBIIEHHE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€l MEXAY XUMHUYECKOU CBS3BIO,
THTIOM KPUCTAJUINYECKON PEIIETKH
A30THOW KHCIIOTHI, €€ (PU3NYECKUMHU U
XUMUYECKIMHU CBOWCTBAMH

45/16

®docdop. Coenu-
Henus gocdopa.
[Tonstue o doc-
(bopHBIX yT0OpEHUSIX

Crpoenue atoma u ayutotponus pocdopa,
cBoiicTBa Genoro u kpacHoro docdopa, ux
npuMeHeHrne. OCHOBHBIE COSAMHEHHSI: OKCH]T
dbochopa (V) u oprodochopHast KKcIoOTa,
tdhocdarer. DochopHbIe yT0OpEeHUSI.
Jemonctpanuu. O0pa3ibl TPUPOIHBIX
coenuaeHnit pochopa. OOpasisl BaxKHEHIIINX
JUTsl HApOTHOTO XO03scTBa (hocdaToB.
JlabopaTtopusie onbIThl. 35. ['openue docdopa
Ha BO3/yXE M B KUCIIOPO/IC.

36. PacnioznaBanue docdaTton

Xapakrtepuctuka ocdopa: ctpoenue,
(dU3HYECKIEe W XUMHYECKHAE CBOMCTBA,
IoJlydeHue 1 npuMeHenne. CocraBieHue
Ha3BaHu# coenuHenuit pocdopa mo dop-
MyJie ¥ UX GOpMYII I10 Ha3BaHUIO.
OO0bsicHEeHUE 3aBUCHMOCTH CBOMCTB (WK
npejcKa3bIBaHue CBOMCTB) docdopa oT
nosoxxenus B [lepuoauyeckoi cucreme
XHMHUYECKUX diaeMeHToB /I. 1.
Meunneneea. CocraBiieHue
MOJIEKYJISIPHBIX YPaBHEHUHN PEaKIIUi,
XapaKTEepPHU3YIOLIUX XUMUUECKHE CBOICTBA
docdopa u ero CoeIMHCHHH,
ANIEKTPOHHBIX YpPaBHEHUI MPOIECCOB
OKHCJICHUSI-BOCCTAHOBIICHUS; YPaBHEHHI
ANEKTPOIUTUYECKON TUCCOLUAIINH;
MOJIEKYJISIPHBIX, TIOJTHBIX U COKPAIICHHBIX
MOHHBIX YPAaBHEHUH peakluil C yuacTHEM
AIIEKTPOIIUTOB.

YcTaHOBIIeHNE TPUYHHHO-CIIECTBEHHBIX
CBS3€H MEXIy CTPOCHHEM aToMa,
XUMHYECKOH CBSI3bI0, THTIOM KPUCTAI-
audecKkoi pemieTku ocdopa u ero
COCIMHEHH, ero (PM3NYECKIUMH U

11.32, ynp.2
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XUMHYECKHUMH CBOMCTBAMMU.

46/17

Yraepon

Crpoenne atoMa U aJlJIOTPOINHUs YIIEpOa,
CBOMCTBA €ro MoAM(UKAIUIA U UX TIPH-
MEHEHHE.

Jemoncrpanuu. Ilornomenue yriem
pacTBOPEHHBIX BEUIECTB WJIM ra3oB. Boc-
CTAHOBJICHHE ME/IU U3 €€ OKCUJA YIJIEM.
Jlabopatopusbie onbIThl. 37. ['opeHue yrist B
KHCJIOPOJe

XapakTepucTHKa yIriiepoJia: CTPOCHHUE,
IIOTPOIHs, PUINICCKHE U XUMHUYCCKUE
CBOIICTBa, NOJY4YEHUE U IPUMEHEHHUE.
CocraBieHue Ha3BaHUM COEMHEHUN
yriepo/ja o gopmyie u ux Gopmyi 1o
Ha3BaHUIO.

OObscHEHnE 3aBUCUMOCTH CBOWUCTB (MK
IpeJICKa3bIBaHUE CBOMCTB) YIiepoaa OT
noJsioxkeHus B [lepuomyeckoil cucreme
XHMHUYECKuX aiaeMeHToB /l. 1.
Menneneea. CocTaBieHHe
MOJIEKYJISIPHBIX YPAaBHEHUM PEaKIHil,
XapaKTePU3YIOIMNX XUMHIECKHE CBOMCTBA
yriepoja, MIEKTPOHHBIX YPaBHEHUH
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUSI.
YcraHoBIIEHHE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€M MEXIy CTPOCHUEM aroMa,
XUMHUYECKOH CBSA3BIO, TUIIOM KPHC-
TaJUIMYECKOM PEeIETKH YIiIepoJia, ero
bU3NYECKUMH ¥ XUMHUYECKUMU
CBOMCTBAMH

1133, yp.8

47/ 18

Oxkcunpl yriaepoja

Oxcunpr yraepoaa (1) u (1V), ux cBoiicTBa u
NPHUMEHEHHE

XapakTepucTHKa OKCHJIOB YIiIepo/a:
cocTaB, (pU3MUECKue U XUMHUECKUE
CBOIICTBa, MOJTY4YECHUE U PUMEHEHHE.
CocraBieHne MOJICKYISIPHBIX YPaBHEHUN
peaKIuii, XapaKTepU3yIOLUX XUMUYECKUE
CBOIICTBa OKCHJIOB YIIIepo/ia,
AJIEKTPOHHBIX YPABHEHUI NPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBIICHUS;
MOJIEKYIISIPHBIX, TIOJTHBIX U COKPAIICHHBIX
MOHHBIX YPAaBHEHUH peaKlnii C yuacTHEM
AJIEKTPOJIUTOB. Y CTAHOBJIEHUE PUUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M MEX]LY

I1.33
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XUMHYECKOM CBS3BIO, THIIOM
KPUCTAJUIMYECKOW PELIETKU

48/ 19

VYroapHas KUCIIOTa U
ee coy. JKecTKkoCcThb
BOJBI U CITOCOORI €€
YCTpaHEHUS

VYronbHast kuciaota. Cosi yroJbHOW KUCIOTHI:
KaJIBILIUT, COJIA, OTAIll, NX 3HAYCHUE U
NPUPOJE U KU3HH YenoBeka. JKecTKoCTh
BO/IbI U CITIOCOOBI €€ YCTPAHEHHSL.
JemoncTpanuu. OOpasibl NPUPOIHBIX
coeMHEeHU yraepoaa. O0pasibl BaKHEH X
JUIs. HAPOJTHOTO XO03s1iicTBa KapOOHATOB.
JlaboparopHubie onbIThL. 38. [lomyueHue
YTOJILHOW KUCIIOTHI U M3y9E€HHUE €€ CBOMCTB.
39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.
40. Paznoxenne ruapokapOoHaTa HaTpuUs

Omnpenenenus NOHITUN «BpEMEHHAas
KECTKOCTb BOJIbI», «IIOCTOSIHHAS
YKECTKOCTb BOJIbI», «00I11ast )KECTKOCTh
BOJIbDY. XapaKTEPUCTHUKA YrOJIbHON
KHCJIOTHI U €€ COJIeH: cocTaB, pu3nyecKue
U XMMHUYECKUE CBOWCTBA, MOITy4YEHHUE U
IPUMEHEHUE.

CocraBieHnue Ha3BaHUM COJIEH yroJbHOM
KUCJIOTHI 110 (hopMyIie U Ux GopmyI o
HAa3BaHUIO.

CocraBieHne MOJIEKYJISIPHBIX YpaBHEHUN
peaxIuii, XapakTepu3yoLIUX XUMUYECKUE
CBOMCTBA YrOJBHON KUCIIOTHI U €€ COJIEH,
YpPaBHEHUH AJIEKTPOJIUTHYECKOUN AMC-
COILIMAIINM; MOJIEKYJISIPHBIX, IIOJHBIX U
COKpaIICHHBIX HOHHBIX YPaBHEHUN
pEeaKlMid C y4aCTUEM AJIEKTPOIUTOB.
Onucanue cnoco6oB yCTpaHEHUS
’KE€CTKOCTH BO/JIbl U BBIIIOJHEHUE
COOTBETCTBYIOLIEI0 XUMUYECKOTO IKCIIE-
pUMEHTA.

Habnronenue u onrcanue XuMUIECKOTO
SKCIIEPUMEHTA 10 PACIIO3HABAHUIO
KapOOHAT-HOHOB.

BerlnonHeHHe pacyeToB M0 XMMUYECKUM
dbopMynam u ypaBHEHHUSM PEaKIIUiA,
IIPOTEKAIOLINX C YIACTUEM COECTUHEHUN
yriepoja

I1.33

49/20

Kpemunii

CTpOGHI/Ie aToMa KpCMHHUS KpI/ICTaHHI/I‘leCKI/Iﬁ
erMHHfI, €ro CBOMCTBa U IMPUMCHCHUC

XapakTepucTHKa KPEMHHUS: CTPOCHUS,
(GU3NUECKUX U XUMUUYECKHX CBOMCTB,
noJrydyeHus U npuMeHeHns. CocraBieHue
Ha3BaHUH COeMHEHUH KpeMHus 1o ¢op-

I1.35
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Mye U uX GOpMyJ IO Ha3BAHHIO.
OO0bsicHEeHUE 3aBUCUMOCTH CBOMCTB (WM
IpeJICKa3bIBaHUE CBOMCTB) KPEMHUS OT
nosioxkenus B [lepuomyeckoil cucreme
XHMHUYeCKuX aieMenToB /I. 1.
MenneneeBa. CocrapieHue
MOJIEKYJISIPHBIX YPAaBHEHHUM pEaKIMii, Xa-
paKTepU3YIOIINX XUMUYECKUE CBOWCTBA
KPEMHHUSI, SJIEKTPOHHBIX YpaBHEHUM
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUSI.
VYcTaHoBII€HNE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€l MEXIy CTPOEHUEM aToMa,
XUMHUYECKOH CBSI3bI0, TUTIOM KpHC-
TaJNINYECKOM pelIeTKH KpeEMHHUS, ero
bU3NYECKUMH U XUMHYECKUMU
CBOMCTBAMH

50/21

CoenrHeHUs1 KpEMHUSA

Oxcun kpemuus (1V), ero npupoaHsie
pa3HoBUIHOCTU. CHIIMKAThI. 3HAUEHHUE
COCJIMHEHUM KPEMHUS B )KMBOW M HEKUBOU
npupoe.

Hemoncrpanuu. OOpasiibl IPUPOTHBIX
COCJIMHEHHI KPEMHHUSI.

JlabopaTtopusbie omnbIThl. 41. [Tomyuenue
KPEMHEBOM KHCJIOTHI M N3y4YCHUE €€ CBONCTB

XapakTepucTuKa COeAMHEHUN KPEMHUS:
COCTaB, (PM3MYECKHE  XUMUICCKUE
CBOICTBA, MOJIYYCHHE U TPUMEHEHHE.
CocraBiieHue Ha3BaHUM COEIUHEHUN
KpeMHus 1o Gopmyse u ux GopmyI 1mo
Ha3BaHUIO.

CocTaBiieHHE MOJICKYJISIPHBIX YPaBHEHU I
peakLuii, XapaKTEePU3YIOLIUX XUMUUYECKHE
CBOMCTBA COCAMHEHUN KPEMHUS,
3JIEKTPOHHBIX YPABHEHUI NPOLIECCOB
OKHUCJICHUS-BOCCTAHOBIICHUS; YPABHEHUI
3JIEKTPOJUTUYECKON JUCCOIMAIINY;
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAIIEHHBIX
MOHHBIX YPAaBHEHUM pEaKINil C ydacTHeM
AIEKTPOJIUTOB.

YcraHoBII€eHHE TPUUUHHO-CIIEICTBEHHBIX
CBSI3€M MEXIYy XMMUUYECKOU CBA3BIO,
TUTIOM KPUCTAJNIMYECKON PEIIeTKH

11.35, yp.4
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COCIMHEHHI KpEeMHHUS, ero (pu3mueckumMu
U XUMUYECKUMU CBOWCTBAMH.
HaGiroienue v onricaHne XUMHUYECKOTO
HKCTIEPUMEHTA 10 PACTIO3HABAHUIO
CUJIMKAT-UOHOB.

BeImosTHeHE pacdeToB M0 XUMUYCCKHM
dbopMyiaM U ypaBHEHUSIM PEAKIIHH,
MPOTEKAOIINX C yIaCTHEM COCTUHCHUN
KPEMHHUS

51/22

Cunukaraas
MTPOMBIIIIIICHHOCTh

[ToHsiTHE O CMIMKATHOW MPOMBIILIEHHOCTH.
Crexio, 11leMeHT, kepamuka. JleMoHcTparum.
OO6pa31iel CTeKIa, KEPAMHKH, IIEMEHTA

XapakTepucTuKa CUIMKATHOMN
MPOMBIIIEHHOCTH

I1.35

52/23

[Tpaktuy. padora Ne 3
«Pemenue skcne-
PUMCHTAJIbHBIX 3a1a4
no teme «lloarpymnma
yriaepoaa»

Pemenne OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
«[Toarpynna yriepoaa»

DKCIepUMEHTAITLHOE UCCIICIOBAHNE
CBOWCTB HEMETAJJIOB M X COCIMHCHUH,
peIIeHre YKCIIEPUMEHTATLHBIX 3a/1a4 110
teme «[loarpymma yriepoaay.

PaGoTa c maboparopHbiM 000pyIOBaHHEM
¥ HarpeBaTebHBIMHU TPHOOpPaMHU B
COOTBETCTBUU C IPABUIIAMHU TEXHUKH
0€30IaCHOCTH.

HaOxnroneHue 3a cBOWiCTBAaMH HEMETAILIOB
U UX COCIMHCHUH U SBIICHUSIMU,
MPOUCXOSIIIIUMHE C HUMH.

Ornucannrie XUMUYECKOTO SKCIIEPUMEHTA C
MIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIU
POJTHOTO) SI3bIKA M S3bIKA XUMUHU.
dopmynrpoBaHUE BHIBOJIOB I10
pe3yJibTaTaM MpPOBEJACHHOTO
IKCIIEPUMEHTA.

Opranu3zaius yaeOHOro B3auMOACHCTBUS

B Ipynne

53/24

[IpakTny. pabora Ne 4
«Pemenue skcne-
PUMEHTAJIBHBIX 337124

Pemenue skcnepuMeHTaIbHBIX 33Ja4 110 TEME
«[Tonrpymnna azora»

3KCHepI/IMeHTaHBHOG HUCCICI0BAHUC
CBOMCTB HEMETAJJIOB U UX COCHHHCHHﬁ,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110
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o teme «lloarpymnma
azoTa»

teMe «lloarpynmna azoray.

Pabota ¢ nabopaTopHbIM 000pyI0BaHHEM
U HarpeBaTelbHBIMU IPUOOpPaMH B
COOTBETCTBHUU C IMPABUIAMHU TCXHHUKH
0e30macHoOCTH.

HabGmronenue 3a cBoiicTBaMU HEMETAIOB
U UX COCTUHEHWI U SBJICHHUSIMH,
MIPOUCXOISIIUMH C HUMH.

Ornucanre XUMHUYIECKOTO SKCIICPUMEHTA C
MOMOIIBIO0 €CTECTBEHHOTO (PyCCKOTO MM
POJIHOTO) SI3BIKA U SI3bIKA XUMUH.
®dopmynEpoBaHKE BEIBOJIOB TIO
pe3yabTaTaM MpPOBEIEHHOIO
IKCIIEPUMEHTA.

Opraau3arnusi yaeOHOTO B3aHMOICHCTBUS

B IpyIIe

54/25

[TpakTnu. pabota Ne 5
«Pemienue sKcrie-
PUMEHTAJIBHBIX 331249
o teme «lloarpymma
KHCIJIOPO/Ia

Pemenne sxcnepuMeHTaNbHBIX 33a4 110 TEMeE
«[Toarpynna xucnopoaa»

DKCcIepUMEHTaIBHOE UCCIIEI0OBAHNE
CBOMCTB HEMETAJIJIOB 1 NX COCIUHCHHI,
pelIeHHe SKCIIEPUMEHTAITBHBIX 33134 110
teme «lloarpyrra Kuciopoaay.

PaboTa c maboparopHbIM 000pyI0BaHHEM
U HarpeBaTelbHBIMU TPHOOpPaMHU B
COOTBETCTBUU C NIPABUIIAMHU TEXHUKH
0E30IacCHOCTH.

HaO:roeHue 3a cBolicTBaMH KHCJIOPOIa,
Cepbl, UX COCAMHEHHN U SIBICHUSIMH,
MPOUCXOASIIUME ¢ HUMU. Onrcanue
XUMHUYECKOTO IKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIA POIHOTO)
S3bIKA U A3bIKAa XUMUHU.
®opMynHpoOBaHKE BHIBOIOB IO
pe3yapTaTaM MpPOBEIEHHOTO
IKCIIEPUMEHTA.

Opranu3zaius yaeOHOro B3auMOJCHCTBUS
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B IpYIIIe
55-56/ | O6o0menre no Teme | 2 Beruncnenus no xumudeckum popmynam | I1.18-35
26-27 | «Hemertamibi» U YpPaBHEHUSIM pEakKIUii, MIPOTEKAIOLUIUX C
Y4aCTUEM HEMETAJJIOB U UX COCAMHEHUM.
[IpeacraBnenue undopmaiuu Mo TeMe
«HemeTtamnbl» B BUIe TaOJIUIL, CXEM,
OTIOPHOTO KOHCMEKTA, B TOM YHUCJIE C
npumeHenuem cpeacts MKT.
OrtcranBanue cBOEW TOUKH 3PEHUS, €€
aprymMeHTaIus U TIOITBEPKICHHE
dakTamu.
Cocrasiienne pedepara 1o onpeaeeHHo
dbopme
57/28 | KonrposbHas padota | 1
o TemMe
«Hemetaynbn»
O00061eHNe 3HAHUI 0 XUMHH 32 KYPC OCHOBHO# mK0Jbl. [loagroroBka k rocyiapcrBeHHoi HToropoii arrecranuu — 10 4.
58-59/ | Iepuoanueckuit 2 [Tepuoanueckuii 3akoH u [lepuoguaeckas [IpencraBnenne naGopmaluu Mo TeMe I1.36, TecT
1-2 3aKkoH u Ilepuo- CHUCTEMa XMMHYECKHX JIEMEHTOB «lepuoauueckuii 3aK0H U
audeckas cuctema /1. . . MenneneeBa. ®U3NYSCKUN CMBICIT ITepuoauueckas cucrema /. U.
W. Menneneena B MOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB MenneneeBa B CBET€ TEOPHUH CTPOCHUS
CBETE TEOPUHU nepuoja v rpymnibl. 3aKOHOMEPHOCTH aToMa» B BUJE TaOJUII, CXeM, OTIOPHOTO
CTpOEHUS aToMa U3MEHEHHS CBOMCTB AJIEMEHTOB M UX KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM
COEIMHEHMI B IEPUOJax U IPYINAX B CBETE cpencts UKT.
MPEJCTaBICHUIN O CTPOSHHH aTOMOB BrinonHeHne TeCTOBbIX 3aJaHUi IO TeMe
aneMeHToB. 3HaueHue [leproauueckoro
3aKOHa
60/3 Buapl xummnueckux 1 Bupl xuMu4eckux CBs3€i U TUIIbI KpHC- [Ipencrarnenue HHGpOpPMAIIUU TIO TEME I1.37, Tect
CBsI3€U U THIIbI TaJUIMYECKHUX pelIeToK. B3anMocss3b «Bubl XUMUYECKUX CBSI3€H U THIIBI
KPUCTATHYECKUX CTPOEHMS U CBOWCTB BEILIECTB KPUCTAJUIMYECKUX pelIeTok. B3auMocBs3b
pELIETOK. CTPOEHMS U CBOWCTB BEILIECTB» B BUJIE
B3aumMocss3b TabIuUI, CXeM, OIOPHOTO KOHCIIEKTa, B
CTPOEHUSI U CBOWICTB ToM umcie ¢ npumenenrem cpeacts UKT.
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BEIIECTB BrinosiHeHHE TECTOBBIX 3ajaHUM 10 TEME
61/4 Knaccudukarms Krnaccudukarms XuMA9eCKUX PeaKIUi 1Mo [Tpencrarnenre HHGOPMAIIHHU IO TEME I1.38, TecT
XUMUYECKUX PEAKIIUIA pa3IUYHBIM TIpU3HAKaM (YUCIIO U COCTaB «Knaccudukanusi XdMUUECKUX PEaKIi
10 Pa3JIMYHbBIM TPU- pearupyronmx u 00pa3yrolruxcsi BEeIeCTB; 10 pa3IMYHBIM npu3HaKaMm. CKOpPOCTh
3HaKkaM. CKOpOCTh HaJIM4Ke TPAHUIIBI pazzena (as3; TerIoBoi XUMUYECKUX PEaKIHil» B BUJIEe TaOJHIL,
XUMUYECKUX PEaKIUi 3¢ deKT; U3MEHEHUE CTEIICHEH OKUCIICHHUS CXEM, OMOPHOTO KOHCIIEKTA, B TOM YHCIIE
aTOMOB; HCIIOJIb30BAHUE KAaTaIu3aTopa; ¢ npumenenuem cpencts UKT.
HampasJieHue nporekanus). CKopocTb BrInonHeHne TECTOBBIX 3a1aHUM IO TEME
XUMUYECKUX peaKInil U (aKTOPbI, BIUSIONINE
Ha Hee
62/5 Jucconmanus DIIEKTPOJIMTAYECKAS TUCCOLIUALIMS KACIIOT, I1.39, TecT
3JIEKTPOJIUTOB B OCHOBaHHM, coniel. oHHbIE ypaBHEHHUSI.
BOJTHBIX PacTBOpax. VYcnoBus mpoTeKaHus peakiyii oOMeHa 10
HNoHHbIe ypaBHEHUS KOHIIa
peakimu
63/6 OKHUCIIATENLHO - OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. I1.40, TecT
BOCCTaHOBUTEIIbHBIE OKwuCcIUTEeTh, BOCCTAHOBHUTEIb
peaxkumn
64-65/ | Knaccubukarms u [IpocTsie u cioxHbIe BemecTBa. MeTauibl 1 [IpencraBienre HHGOpPMALIMU IO TEME I1.41, Tect
7-8 CBOMCTBA HEOP- Hemetaiuibl. Cocras, kiaccudukanus u «Knaccudukanms u cCBoMcTBa
FaHUYECKUX BEILIECTB 001I1e XMMHUYECKHE CBOMCTBA OKCHJIOB U HEOPraHUYECKUX BEILIECTB» B BUJIE
TUAPOKCHUJIOB (OCHOBaHUH, KUCIIOT, TabJIuUI, CXEM, OTIOPHOTO KOHCIIEKTa, B
aM(pOTEepHBIX TUPOKCUIIOB), COJIM B CBETE TOM uncie ¢ npuMmeHeHuem cpencts UKT.
T3/ BrimosneHne TeCTOBBIX 3a0aHUN [0 TEME
66-67/ | Utorosas Tpenunr-tectupoBanue o Bapuantam ['MA BrimonHeHne quarHocTu4eckoi padoThl
9-10 JUArHOCTUYECKAs IPOLIBIX JIET U JEMOBEPCUU 3a KypC OCHOBHOM IIKOJIBI
paborta
68 Pe3epBHOe Bpemsi
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