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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA.

JlesTenbHOCTh 00pa30BaTEIBLHOTO YUPEKIEHHUs 001ero oOpa3oBaHusi B 00y4YeHUU XUMUU
JOJDKHAa OBITh HAaNpaBiieHAa Ha JOCTH)KEHHE OOYyYaroIIMMHCS CIEIYIOMHNX JIMYHOCTHBIX
pe3yJIbTaToB:

1) B [EHHOCTHO-OPHUEHTAIIMOHHOW cdepe - UYyBCTBO TOPJAOCTH 34 POCCHHCKYIO
XUMHYECKYIO0 HayKy, TYMaHU3M, OTHOIIEHHE K TPYAY, LeJIeyCTPEMIEHHOCTh, CAMOKOHTPOJIb U
CaMOOLICHKA;

2) B TpyaoBoil cdepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaybHEHIIei
00pa30BaTeIbHON TPACKTOPUH;

3) B mO3HaBaTeNbHOW (KOTHUTHBHOW, MHTEIUICKTYyalIbHON) cepe —MOTHBALUS YYCHUS,
YMEHHE YIPaBJIATh CBOEH MO3HABATENLHOM 1EATEIbHOCTHIO.

MeranpegMeTHBIMU pe3yJbTATAMH OCBOCHMSI BBITYCKHUKAMHU OCHOBHOM  IIKOJIBI
MPOTPaMMBbI IO XUMHH SIBIISTFOTCSI:

1) BiajieHue YHHBEPCAIbHBIMH ECTCCTBEHHO-HAyYHBIMH CIOCOOAMH  JICSITEIBHOCTH:
Ha0II0/IeHNEe, U3MEPEHHE, DKCIIEPUMEHT, Y4eOHOE NCCIEJOBAHNUE;

MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHUS (CHUCTEeMHO-MH(OPMAIIMOHHBIN aHamu3,
MOJIETTUPOBAHUE) JIsl U3YUCHHS Pa3IMYHBIX CTOPOH OKpY’Karollel AeCTBUTEIbHOCTH;

2) UCIOJIb30BAaHUE YHHUBEPCAJIBHBIX CIOCOOOB JICATCIBHOCTH MO PEUICHUIO MPOOJIeM H
OCHOBHBIX HWHTEJUIEKTYaJbHBIX OMNEpAlMii: HCIOJb30BAHUE OCHOBHBIX HHTEIJICKTYalbHBIX
omepanuii: QopMyJIuMpOBaHHME THUIIOTE3, aHAIUW3 M CUHTE3, CpaBHEHHE, O000OLIEHUE,
cUCTeMaTH3alusl, BbISIBJICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3€H, TTOUCK aHAJIOTOB;

3) yMeHHE TEHEpUpoBaTh HAECH M ONPEICIsATh CPEICTBAa, HEOOXOAMMBIE JUIS HX
peanuzaiuu;

4) yMeHHue OmnpeessaTh LENU W 3aJa4d JCeSITEIbHOCTH, BHIOMPATh CPEICTBA peau3aiuu
LEJIU U IPUMEHSTh UX Ha MPAKTHKE;

5) ucnosb30BaHKe PA3TUYHBIX HCTOYHUKOB JUIS MOIYYCHUS XUMHUECKOW HHPOPMAITHH.

IIpeanmeTHbIMM  pe3yJbTATAMH OCBOCHUS  BBITYCKHHUKAMHU OCHOBHOM  IIKOJIBI
IPOrPaMMBbI 110 XUMHH SIBISTFOTCS:
1) B no3naBarenbHol cdepe:

- 1aBaTh OTNpeAeNICHUs] U3YUYECHHBIX MOHITHI: BEIIECTBO (XUMUYECKUI IIEMEHT, aTOM, UOH,
MOJIEKyJla, KpUCTaJNIMYeCKasi pelleTKa, BelIeCTBO, MPOCThIE U CIOXKHBIE BEIIECTBa,
xuMu4deckasi (hopmysia, OTHOCUTENbHASI aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHasi Macca,
BaJICHTHOCTh, OKCHJII, KHCJIOTHI, OCHOBaHHUs, COJH, aM{(pOTEPHOCTb, HHIUKATOD,
MEePUOUYECKHII 3aKOH, TIEPUOUYEcKasl CUCTeMa, Mepuoanyeckas Tabiauiia, U30TOMbl, XUMHU-
YyecKasi CBS3b, JJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIEHUS, JJIEKTPOJIHT); XUMHUYECKas
peakuus (XMMUYECKOEe YypaBHEHHE, TE€HETHYeCKash CBs3b, OKHCIIEHHE, BOCCTAHOBJIICHUE,
ANEKTPOIUTUYECKAS TUCCOLMAIINSI, CKOPOCTh XUMUYECKOU PeaKinm);

- popmynupoBarth nepuoandeckuit 3akon JI.M1.MeneneeBa u packpbiBaTh €r0 CMBICIH;

- OIKCHIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSTEIbHO MPOBEICHHBIE SKCIEPUMEHTHI,
WCIIONb3YS JIsl ITOTO €CTECTBEHHBIN (PYCCKUM, POJHOM) SI3bIK U A3BIK XUMUU;

- ONUCHIBATh U Pa3IN4aTh U3YUYEHHBIE KJIACChl HEOPTraHMYECKUX COCIUHEHUM, MPOCThIE U
CJIOKHBIE BEIIECTBA, XUMHUECKUE PEAKIINH;

- KJ1accu(UIMPOBATh U3yUYCHHBIE OOBEKTHI U SBJICHUS,

- HaOJIOAATh JIEMOHCTPUPYEMBIE M CAMOCTOSITEIHHO MPOBOJUMBIC OMBITHI, XUMUYECKUE
peakiuu, TPOTEKAIINE B IPUPOJIE U B OBITY;

- JlenaTh BBIBOJBI M YMO3AKIIOUEHUS W3 HAONIONCHUN, W3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BELIECTB I10 AHAJIOTMHU CO
CBOMCTBaMU U3YUYEHHBIX;



- CTPYKTYypUpPOBaTh M3yYCHHBINH MaTepual U XUMHUECKYI0 HH(POPMAIUIO, IMOTYYCHHYIO U3
JIPYTUX UCTOYHUKOB;

- MOJICTIMPOBATh CTPOCHUE ATOMOB 3JEMEHTOB TEPBOTO - TPETHETO TMEPHOIOB, CTPOCHHE
MIPOCTEMIINX MOJIEKYI.

2) B niennocTHO-OpueHTaIMOHHOM cdepe:

- AHAIM3WPOBATH M OIICHWBATH TOCIEACTBHS Ui OKpYXKAlOMmeW cpeabpl OBITOBOM U
MIPOU3BOICTBEHHON IESTENFHOCTH YEJIOBEKA, CBA3aHHON C TIepepabOTKON BEIIECTB;

- pa3wBACHATH Ha TpuMepax (MPUBOAUTH MPHUMEPHI, MOATBEPKIAIOIINE) MaTEPHAIBLHOE
€JIMHCTBO M B3aHUMOCBSI3b KOMITOHEHTOB >KHBOW M HEKUBOW MPUPOJIBI M YEJIOBEKA KaK BAXKHYIO
9acTh ATOTO €ANHCTBA;

- CTPOUTH CBOE TOBEJCHHE B COOTBETCTBHUH C MPHHIMIIAMH OEPEKHOTO OTHOIICHUS K
pUpO/IE.

3) B tpynoBoii chepe:

- IUIAaHUPOBATH M MPOBOJUTH XUMHUYECKHI 3KCTICPUMCHT;

- WCIONB30BAaTh BEIIECTBA B COOTBETCTBHM C WX NpEJHA3HAUYCHHEM M CBOWCTBaMH,
ONHMCAHHBIMU B UHCTPYKIIHSIX TTO TIPUMEHEHUIO.

4) B cdepe 6e3omacHOCTH KU3HEAEATETLHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABJICHHSX, 0KOTAaX U JAPYTHUX TPaBMax, CBA3aHHBIX C

BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM.

COAEPKAHUME YYEBHOI'O ITPEIMETA.

OcHOBHOE COACPIKAaHUC KypCa XHUMHH 8 Kjacca COCTaBJISIIOT CBCACHHUA O XMMHUYCCKOM
OJICMCHTC U (bopMax €TI0 CYHICCTBOBAHUSA — aTOMaAX, U30TOIIAX, HOHAX, IIPOCTBIX BCUICCTBAX U
BA)KHEHIIIMX COCAUHEHUSIX JIEMEHTa (OKCI/II[aX H Apyrux 61/IHapHI>IX COCIMHCHHUAX, KHCJIOTAX,
OCHOBAHHUAX U COJ'IS[X), 0 CTPOCHHMHU BCHICCTBA (TI/IHOJ'IOFI/II/I XUMHUYECKHUX CBS3€H M BHJAX
KPpUCTAJUIMICCKUX peIHeTOK), HCKOTOPLIX 3aKOHOMCPHOCTAX IMPOTCKAHUA peaKHHf/'I n ux

KJ1accu (KA.
B conmepikannm xypca 9 kiacca BHavaje 00OOIIEHHO PACKPHITHI CBEJACHHS O CBOWCTBAX
KJaCCOB BEINECTB — METAJUIOB M HEMETAJIOB, a 3aTeM IOJPOOHO OCBEIICHBI CBOMCTBA

MICJIOYHBIX M LIEJOYHO3EMENbHBIX METAJIOB U TajoreHoB. Hapsigy ¢ 3TuM B Kypce
PacKpBIBAIOTCS TAK)KE U CBOMCTBA OT/IEIBHBIX BaXKHBIX B HAPOAHOXO3SHCTBEHHOM OTHOIICHUH
BemiecTB. OKaHUMBAeTCsl Kypc KpPaTKUM 3HAKOMCTBOM C OPraHUYECKUMHU COCAMHEHHSIMH, B
OCHOBE OTOOpa KOTOPBIX JICKUT HJIES T€HETHYECKOTO Pa3BUTHS OPraHMYECKHX BEIIEeCTB OT
YTIEBOAOPOIOB 10 OMOTOIUMEPOB (OEIIKOB U YIIIEBOIOB).

OcHOBHbIE MOHATHS XUMHH.

Xumuss — HayKa O BCIICCTBAX, HX CBOMCTBax H IIPCBPAllICHUAX. IlonsiTue o
XUMHYCCKOM DJJICMCHTC H (bopMax Cro CymcCTBOBAHUA: CBO60,IIHBIX aToMax, IIPOCTBIX H
CJIOKHBIX BCIICCTBAX. HpeBpameHI/m BCIICCTB. OTanune XUMHYECKUX peaKHI/Iﬁ oT

¢bu3nueckux siBIeHU. Polb XMMHUM B )KU3HU YEIOBEKA.

Kparkue cBeneHns U3 MCTOpUH BO3HUKHOBEHUS U Pa3BUTHs XUMUU. llepuon anxumum.
[Tonsitue o ¢unocopckom kamue. Xumuss B XVI B. Pa3zBurue xumum Ha Pycu. Ponb
OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMUYECKOH Hayku - paboTel M. B. JlomonocoBa, A.
M. bytneposa, [I.11. Menneneesa.

XUMHUUECcKass CUMBOJIMKA. 3HAKM XUMHUYECKUX DJIEMEHTOB U TMIPOUCXOXKJICHHUE HUX
HaszBaHWil. Xumudeckue dopmynbl. Maaekcel u ko3 duimeHTsl. OTHOCUTEIBHBIE aTOMHAS U
MOJICKYJISIpHasi Macchl. Pacder MaccoBOW J0MM XUMHUYECKOTO JJIEMEHTa 1o Qopmylie
BEILIECTBA.



[Tepuonnueckas cucrema xumuyeckux annemeHtoB . M. MeHneneeBa, ee cTpykrypa:
Masble U OOJIbLIME MEPHOJBI, IPYNIbl U NOArpynnsl (ri1aBHas U nodouHas). [lepuoauueckas
CUCTEMA KaK CIIPaBOYHOE MOCOOHE JUIsl MOTYUYEHHUS CBEEHUI O XUMUYECKHUX JIEMEHTaX.

[TonsTe 0 mepexoaHbIX 3eMeHTax. AMpoTepHOCTh. ['eHeTHUecKuid psii NEPEXOTHOTO
JJIEMEHTA.

[lepnoanueckuii 3aKOH M IEpUOAUYECKAs CHCTEMAa XHMHYECKUX 3ieMeHToB J[. M.
MeHeneeBa B CBETE yUeHHS O CTPOEHUU atoMma. VX 3HaueHue.

JlaGopaTtopHbiii onbIT. [loaydeHnEe rTUAPOKCHIA [IMHKA U UCCIIEIOBAHUE €70 CBOWCTB.

Pacuernbie 3agaun. 1. HaxoxneHne OTHOCUTENRHONW MOJIEKYJIIPHOW MACChl BENIECTBA
[0 €ro XMMHuYecKod ¢opmyie. 2. BplunciieHne MaccoBOM 10JIM XUMHUYECKOTO 3JE€MEHTa B
BEILIECTBE 10 €ro (opmyIie.

IpakTuyeckas padora. [IpaBuia TeXHUKH 0E30MACHOCTH MPU pabOTe B XUMHUYECKOM
kaOunete. Ilpuembl oOpamieHus ¢ J1abopaTOPHBIM OOOPYJOBAaHMEM M HarpeBaTeIbHBIMU
npuboOpamH.

ATOMBI XUMHYECKHMX 3JIEMEHTOB.

AToMBbl Kak ¢opMa CyIIECTBOBAHHMS XUMHUYECKHX 31€MEHTOB. OCHOBHBIE CBEJCHHUS O
CTpOoeHUU aTOMOB. JloKa3aTelbCcTBa CI0KHOCTH cTpoeHus: aToMoB. OnbIThl Pezepdopra.

[InanerapHas monenb cTpoeHust aroma. COCTaB aTOMHBIX SAJI€p: MPOTOHBI U HEUTPOHBI.
OtHOocuTenbHAasT aTOMHas Macca. B3auMOCBSI3b  MOHSATHM — «IPOTOH»,  KHEHUTPOHY,
OTHOCHUTEJIbHAsI aTOMHAsl Maccay.

N3meHenne ducia NPOTOHOB B sApe aTromMa - OOpa30BaHHE HOBBIX XMMHUYECKHX
a5eMeHTOB. MI3MeHeHne yucia HeUTPOHOB B spe aToMa - 00pa30BaHUE U30TOMOB.

CoBpeMEHHOE OMNpeleeHUE TMOHATUS «XMUMHUYECKUW djeMeHT». HM3oTombl Kak
Pa3HOBUAHOCTH aTOMOB OJJTHOTO XMMHUYECKOI'O 3JIEMEHTA.

Onextponbl. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB XMMHYECKHX 3JeMeHTOB Nel-
20 nepuoauueckoit cucteMsl [. 1. Menaeneesa. [lonsiTrie 0 3aBEpIIEHHOM U HE3aBEPUICHHOM
AJNIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepnoanueckass cucrema xumuueckux snemeHToB JI. M. MenpaeneeBa u crpoeHue
aTOMOB: (U3WYECKUN CMBICI MOPSAKOBOTO HOMEpa »dJeMEeHTa, HOMepa TpYIIbl, HOMepa
nepuo/a.

N3meHeHne unciia 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
JJieMeHTa - 00pa3oBaHUE MOJOKUTEIBHBIX M OTPHUIATENLHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMU METAJJIOB U HEMETAJJIOB. [[puUMHBI H3MEHEHNS METAUIMYECKUX U HEMETAIJINYECKUX
CBOMCTB B IEPUOJIaX U Ipymnnax.

OO6pazoBanue OuHapHbiX coenuHeHui. [lonstne 00 wuoOHHOW cBsi3u. CXeMmbl
o0pa3oBaHUsI HOHHOM CBSI3H.

B3aumopeiictBie aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETAJIOB MEXIy co0oil -
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJ TIPOCThIX BemiecTB. KoBajeHTHass HeNoJaspHas
XUMUYECKAsI CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aunMopeiicTBe aTOMOB XHMHUYECKHX JJIEMEHTOB-HEMETANIOB MEXKIy COOOM -
oOpa3oBaHue OMHAPHBIX COEJMHEHUN HEMETAJJIOB. ODJEKTPOOTpULATENbHOCTh. [loHsATHE O
KOBAJICHTHOW MOJISIPHOM CBSA3U.

B3anmoneiicTBe aTOMOB XHUMHYECKHX JJIEMEHTOB-METAIZIOB MEXIy COOOM -
00pa3oBaHuE METAUINYECKUX KpUCTAIIOB. [IOHATHE O METAJUIMYECKON CBA3H.

JemoncTpanuu. Moaenu aToMOB XMMHYECKUX IEMEHTOB. llepuoanyeckas cucrema
xuMuueckux sementoB /. 1. Menaeneena.



IIpocThie BemecTBa.

[TonoxkeHne MeTa/NIOB M HEMETAVIOB B MEPUOAMYECKOM CHCTEME XUMHUYECKUX
anementoB J[. WM. Mengeneea. BaxHeiimme NpocThie BEIIECTBA - METAJUIBL: HKEJE30,
ATIOMUHUM, KalbIIUi, MarHui, HaTpuH, kanui. O0mue puznueckue CBOMCTBA METAIIOB.

Baxueiimue npocTeie BelIeCcTBa - HEMETAJUIbl, OOpa30BaHHBIE aTOMaMU KHCIIOPOJa,
BOJIOpOa, a30Ta, cepsl, pocdopa, yriaepoga. CiocoOHOCTH aTOMOB XMUMHUUYECKUX AJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX MPOCTHIX BEHIECTB - AJIOTPOMNHUS. AJUIOTPONMHBbIE MOAU(PUKAIIUU
kuciopona, ¢ochopa u onoBa. Metaimuyeckue U HEMETAUIMUYECKHE CBOMCTBA MPOCTHIX
BenecTB. OTHOCUTEIBHOCTh AEIEHUS MPOCTHIX BEIIECTB HA METAJUIBI 1 HEMETAJUIBL.

[Tocrosinnas Aoraapo. KomnuectBo BemectBa. Monbs. MossipHas macca. MossspHBIT
0o0beM ra3000pa3HbIX BemiecTB. KpaTHble eIWHUIIBI KOJTHMYECTBA BEIIECTBA — MUJUITUMOIIb U
KWJIOMOJIb, MUWJUIMMOJIIPHAs ¥ KWJIOMOJISIpHAs MacChl BEIIECTBA, MUJUIUMOJISAPHBIN U
KHJIOMOJISIPHBIA 00bEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ ucCnonp30BaHUMEM MOHATHI «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B»,«MOCTOSTHHAS ABOTaIPO».

Pacuernble 3agaum. 1. BbluucieHne MOJISIPHOM MacChl BEIIECTB MO XUMHYECKHM
dbopmynam. 2. PacueTbl ¢ UCMONB30BAHMEM TMOHATHH «KOJUYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJIAPHBIN 00BEM Tra30By, «IIOCTOSTHHAST ABOTAAPOY.

Jemoncrpanuu. HexoTopsie MeTaJUIbl U1 HEMETAJUIBI KOJIMYECTBOM BEIIECTBA 1 MOJIb.
Mogenb MoJIIpHOTO 00beMa ra3000pa3HbBIX BEIIECTB.

CoennHeHHus] XUMHUYECKHUX IJI€MEHTOB.

Crenenp okucieHus. OnpenesieHUe CTENEHH OKHCICHUS AJIEMEHTOB MO XMMHUYECKOM
dbopmyne coemuHenus. CoctaBieHue (GopMysn OMHAPHBIX COCAMHEHHH, OOIIMN CMOCco0 WX
Ha3bIBaHUs. BUHapHbIE cOeTUHEHUS: OKCUIBI, XJIOpPUAbI, cylbdunsl u ap. CocTaBieHUE HX
dopmyn. IlpeacraButenu OKCHAOB: BOJAA, YIJIEKUCIBIA Ta3 M HEramieHas WU3BECTb.
[IpencraBurenu aeTy4nx BOJOPOAHBIX COEAMHEHUN: XJIOPOBOJOPOA U AMMHUAK.

OcHoBaHMs, UX COCTaB W Ha3BaHusA. PacTBopuMOCTh OCHOBaHUU B Boje. Tabmuua
pacTBOPUMOCTH THUIPOKCUIOB M coneil B Boje. lIpencraBurenu mienoden: TUAPOKCHIIBI
HaTpus, Kaius U Kanpuud. [loHATHE O KauecTBEHHBIX peakuusx. MHaukatopel. 3MeHeHue
OKpacK{ MUHJIUKATOPOB B IIEJIOYHOU cpefe.

Kucnotsl, ux cocraB u Ha3Banusa. Kinaccuduxamus kucnot. [IpencraBurenu Kucior:
cepHasi, CoJIsiHas U a30THasA. VI3MeHeHrne OKpacKu MHAMKATOPOB B KMCJIOTHOM Cpee.

Conu kak MpOU3BOJHBIE KUCIOT U OCHOBaHUM. X cocTaB u Ha3zBaHus. PacTBopuMOCTh
coneit B Boze. [IpeacraBurenu comneit: Xmopu HaTpus, kKapOoHat U (ocdaT KaabIHs.
AmopdHbBIE U KpUCTAIITMYECKHE BEIIECTBA.

MexMoneKkyIsipHble B3aUMOJEHCTBUSA. THUIBI KPUCTAIUIMYECKUX PEIIETOK: HOHHAs,
aTOMHAasi, MOJIEKYJISIpHAs W METAJJIMYECKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX PEIIETOK.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
JUISl BELIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

Uucteie BemecTBa W cMmecH. [IpuMepbl KUAKUX, TBEPABIX W Ta3000pa3HBIX CMecei.
CBOICTBA YHUCTHIX BEIIECTB U cMeceil. MIX cocTtas. MaccoBas M 0ObeMHas 1O KOMIIOHEHTA
cMecu. Pacuersl, CBSI3aHHBIE C UCIIOJIB30BAHUEM TOHATHS JOJIS.

Pacuernsbie 3amaun. 1. Pacder maccoBodd M OOBbEMHOH J10Jiel KOMIOHEHTOB CMECHU
BemiecTB. 2. BplunciieHHMe MaccoBOMl J0JM BEIIeCTBa B PacTBOpE IO H3BECTHOM Macce
pPacTBOPEHHOI'O BEIIECTBA M Macce pacTBopuTens. 3. BbIduciieHHe MacChl pacTBOPSIEMOTO
BEIIECTBA W PACTBOPHUTENS, HEOOXOIUMBIX I MPHUTOTOBIICHUS ONPEISICHHON MAacChl
pacTBopa ¢ U3BECTHOM MacCCOBOM A0JIEN PACTBOPEHHOIO BEIIECTBA.



Jemoncrpanuu. OOpas3nbsl OKCHIOB, KHCJIOT, OCHOBaHMM M cojeil. Mogenu
KPUCTAJUNIMYECKUX PEIIETOK XJOpUAa HaTpHs, aamasza, okcuja yriepona (IV). B3peiB cMmecu
BOJIOpoAa ¢ BO3ayXoM. CriocoObl pa3ienieHus cMece, TUCTUIUISIIIUS BOIBI.

JlabopaTopHbIe ONBITHI.

- 3HAaKOMCTBO C 00pa3llaMH BEIIECTB Pa3HbBIX KJIACCOB.
- Paznenenue cmecen.

IIpakTHYyeckue padoThI.

-OuncTKa 3arpsA3HEHHON TOBAPEHHOM COJIN.

-IIpuroroBnenue pacTBopa caxapa U ONpeesIEeHHe MacCOBOM JI0JIU €ro B pacTBOpE.

N3menenusi, npoucxoasiniye ¢ BemecTBamMH.

[TonsiTe sBIEHWMI Kak W3MEHEHHM, MPOUCXOMAIIMX C BElleCTBaMU. SIBiIeHUS,
CBS3aHHBIE C HM3MEHEHHEM KpPUCTAJUIMYECKOIO CTPOEHHUS BEIIeCTBA IMPU MOCTOSSHHOM €ro
coctaBe, (usnueckue sBiIeHus. Dusnueckue SABJICHUS B XUMUU:  JTUCTHIUIALIUA,
KpUCTaJIN3aLIHs, BbIIApUBaHWE W BO3TOHKA  BEIECTB, HEHTpU(PYrUpoBaHUE.
SIBnenHus, CBsI3aHHBIE ¢ U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUe peakuuu. [IpusHaku u
YCIOBUS TpPOTEKaHUs XUMHUYeckux peakiuil. IloHaTtne o0 »5K30- W BHAOTEPMHUUYECKHX
peakuusax. Peakiuu ropeHust Kak 4aCTHBIN Cy4ail SK30TepMHUUECKHX PeaKIHii, MPOTEeKAOIIHNX
C BBIJICJICHHEM CBETA.

3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHEHHUS. 3HAUCHUE HUHJIEKCOB U
K03 (HULIUEHTOB. CocraBienue ypaBHEHHI XUMHUYECKHX peaKkLui.
PacueTpl 1O XMMHYECKMM ypaBHEHUSM. PelieHue 3amad Ha HaXO0XKJACHHE KOJIHYECTBa
BEIL[ECTBA, MAacchl WM oObeMa MPOAYKTa pPEaKIMH MO KOJIMYECTBY BEIECTBA, Macce WU
00bEeMy MCXOJHOTO BellecTBa. PacueTsl ¢ UCIONb30BAHNUEM MOHSTHS «IOJs», KOIJIa HCXOAHOE
BELIECTBO JaHO B BUJE PacTBOpa C 3aJlaHHOM MacCOBOM J10JIEll paCTBOPEHHOT'O BEIECTBA WU
COJICPIKUT ONPEIEIICHHYIO JIOJII0 IPUMECEN.

Peakuyu paznoxkenus. IloHsathe o ckopocTH XmMuyeckux peakuuil. Karanmsatopst.
DepMEHTBHI.

Peaxuuu coenunenuns. Karanurnyeckue u HekaTaiuTudeckue peakiuu. OOpaTtumsie u
HeoOpaTUMbIE peaKLUu.

Peakuyu 3amemeHus. ONEKTPOXMMHMYECKMM DS HANOpsDKEHWH METAIJIOB, €ro
UCIIOJB30BAHUE JUIA IPOTHO3UPOBAHMS BO3MOXKHOCTH IPOTEKAHHUS PpEaKUUHd MEXAy
METaJJIaMU U PacTBOPAMM KUCJIOT. Peakiuu BBITECHEHHsI OJHUX METAJUIOB U3 PacTBOPOB HMX
COJIEH APYTUMHU METaJNIaMHU.

Peakiun oOmeHa. Peakuum HedTpanmu3anyu. Y CIOBHs NMPOTEKAaHUS PEaKIUii oOMeHa B
pacTBOpax A0 KOHIA.

Tunsel XUMUYECKUX peakUuuil (IO NPHU3HAKY «YHMCIO U COCTaB MCXOJHBIX BELIECTB U
IIPOAYKTOB peakliKW») Ha IPUMEpPE CBOMCTB BOJBI. Peakuns pa3iokeHUs - 3JEKTPOJIU3 BOABI.
Peakuuu coequHeEHMs - B3aUMOAECHCTBUE BOABI C OKCHIAMH METAJUIOB M HEMeTa/UIoB. [loHsaTHE
«ruapokcuapl». Peaknum 3amenieHuss - B3aMMOJCHCTBHME BOJABI C  ILEJIOYHBIMH U
HIEJIOYHO3EMENbHBIMU MeTa/utaMu. Peakuumum oOMeHa (Ha mpumepe THIposn3a cyinbdunaa
ATFOMUHHMS ¥ KapOu1a KaabIus).

Pacyernbie 3agauyu. 1. BplunMcineHue 1o XUMHUYECKMM YpaBHEHMSIM MacChl WU
KOJIMYECTBA BEUIECTBA I10 M3BECTHOM Macce WIM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYNAIOUIMX B PpEAKIMIO BELIECTB WIM MPOIYKTOB peakuuu. 2. BslunciieHne wmaccsl
(konmMuecTBa BeIlleCTBa, 00bEMa) MPOAYKTa PEaKIMH, €CIM H3BECTHA Macca HCXOIHOTO
BEILECTBA, COJEPXKALLEro ONpPEJIEICHHYI0 J0NI0 npuMmeced. 3. BrlunciieHne Macchbl
(komMyecTBa BELIECTBA, O0bEMa) IMPOAYKTAa pPEAKLUHU, €CIIM H3BECTHA Macca pacTBOpa MU
MaccoBas J0Js PACTBOPEHHOI'O BEILECTBA.

JemoncTpauun. [Ipumepsl ¢usnyeckux sBICHWN; a) IulaBieHHe mnapaduHa; O)
pacTBOpeHHE NepMaHTaHaTa Kaius;B) Iu(Qy3ust ITyIIUCTHIX BEIIECTB C TOPAIICH JTaMIOYKH



HakanuBaHus. [IpuMepsl XUMUYECKUX SIBJICHUW: a) TOpeHHE MarHus;, 0) B3aUMOJCHCTBHE
COJITHOM KHCIIOTBI C MpPaMoOpoOM WM MejioM; B) moiydeHue ruapokcuaa menu (Il); r)
pPacTBOpPEHNUE MOJIYYEHHOTO THIPOKCH/IA B KHCIIOTAX;

n) B3aumojeiicteue okcuaa meau (II) ¢ cepHoOMl KUCIOTON MpU HArpeBaHUU; €) pas3lioKeHUE
IepMaHraHaTta Kajius;, oK) B3aUMOJEHCTBUE pa30aBiICHHBIX KHCIOT C METaJUIaMU;
3)pa3ioxeHue NepoKcruIa BOJI0poa.

JlabopaTopHble ONBITHI.

- CpaBHEHHME CKOpPOCTH HCHApeHUs BOJAbl M CHOUPTA MO HCYE3HOBEHUIO HUX Kallellb Ha
¢uIbTpOBANIBHON OyMmare.
- OkwucieHre Meay B IUIAMEHH CIIUPTOBKYU WM TOPEJIKH.
- [lTomyTHEHME N3BECTKOBOM BOJBI OT BBIABIXa€MOI'O YIVIEKHCIIOTO Ta3a.
- [lonyuyeHue yriekuciioro rasa B3auMoACHCTBUEM COJIbI U KUCIIOTHI.
- 3amenienue Menu B pactBope xyopuaa meau (1) sxenezom.
PacTrBopenue. PacTBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB.

PactBopenune kak @usuko-xumuueckuid mpouecc. Ilonstue o ruaparax u
Kpuctamioruaparax. PactBopumocTts. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTHU
pPacTBOPUMOCTH TBEPHABIX BEIIECTB OT TeMmIiepaTypbl. HacwlllieHHbIE, HEHACHIIICHHBIE U
MIePECHIIIEHHbIE PACTBOPHL. 3HAUEHHE PACTBOPOB AJIsi IPUPOABI M CEIbCKOTO XO35HCTBA.

[TonsiTue 00 HNIEKTPOIUTUYECKON IUCCOUMALMU. DJNEKTPOIUTHI U HEIJIEKTPOIUTHI
MexaHu3M AMCCOIMAIUMU DJIEKTPOJIMTOB C Pa3IMYHBIM TUIIOM XHUMHUYecKkoi cBsi3u. CrTeneHb
ANEKTPONUTHYECKON auccoruanui. CuibHbIe U c1aldble 3JEKTPOIUTHI.

OCHOBHBIE MOJIOKEHHUS TEOPUU INEKTPOIUTHUECKON quccounanuu. oHHbIe ypaBHEHUS
peakuuid. YcnoBusi MpOTEKaHUsI PeaKIMu OOMEHa MEXIy AJIEKTPOJIUTaMH O KOHIA B CBETE
MOHHBIX NPEACTABICHUN.

Knaccudukatiyst HOHOB U UX CBOWCTBA.

Kucnotsl, nx knaccudukanus. Juccouuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
ANEKTPONUTUYECKON aucconuani. MoseKyaspHble U MOHHBIE YpPaBHEHUS PEaKIMi KHUCIIOT.
B3aumoneiicTBue KHUCIOT € MeTaUlaMH. DJIEKTPOXUMHUYECKUUN psJl HANpsSHKEHUN METaJUIoB.
B3aumoneiicTBre KUCIOT ¢ OKCHIaMHU MeTaiioB. B3aumoeiicTBUE KUCIOT C OCHOBaHUSIMU -
peakuus HeWTpanuzanuu. BzaumopeiicTBue KuCIOT ¢ coissMu. Mcmonb3oBaHue TaOIUIIBI
PacCTBOPUMOCTH JJISXAPAKTEPUCTUKA XUMUIECKIX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccudukanus. Jluccouuanus OCHOBAaHMM M UX CBONCTBAa B CBETE
TEOPUU DIIEKTPOJIIUTUYECKON JuccolManuu. BzauMmopeicTBUe OCHOBaHHMM C KHCIOTaMH,
KUCIIOTHBIMU OKCHUJAaMU U coiiiMH. Vlcmonp3oBaHuWe TaONMIBI PACTBOPUMOCTH IS
XapaKTePUCTUKU XUMHUYECKIX CBOMCTB OCHOBaHMIl. Pa3iokeHue HEpacTBOPUMBIX OCHOBAHUMN
MIPY HarpeBaHUHU.

Conu, nx K1accuuKaIus U IUCCOIMAIINS Pa3INUHbIX THUIOB coiei. CBoiicTBa cojeil B
CBETE TEOPUHU DIIEKTPOIMTUYECKON aucconuanuu. BzauMmopeicTBue cojeil ¢ Merauiamu,
yCIIOBUSI MPOTEKaHUsl 3TUX peakiuid. B3aumopeiicTBue coiieif ¢ KUCIOTaMU, OCHOBaHUSIMU U
comsiMu. Vcmonp3oBaHWe TaONHIBI PACTBOPUMOCTH JUISl XapaKTEPUCTUKH XHUMHUYECKUX
CBOMCTB COJIEH.

O6o6menue cBeneHuit 00 OKCHAAaX, UX KIAcCH(UKAIMK U XUMHUYECKHUX CBOWCTBaX.
['eneTnyeckue psiabl METANIOB M HEMETAUIOB. ['eHeTnueckash CBsI3b MEXIy KiaccaMu
HEOpPraHMYECKHUX BEILECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENb U  BOCCTAHOBHTEIIb,
OKHCJIEHHE U BOCCTAaHOBJICHHUE.

Peaknmm  woHHOTO OOMEHAa ¥ OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
CocraBiieHle  ypaBHEHMIl  OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUMl  METOI0M
AJIEKTPOHHOTO OanaHca.



CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB W HEMETAJJIOB, KHUCIOT U COJied B CBETE
MpeACTaBICHUA 00  OKHCIHMTEIIbHO-BOCCTAHOBUTEIBHBIX Iporeccax. JlemoHcTpaumu.
UcnbiTanne BemecTB W WX  PacTBOPOB  HA  BJIEKTPONPOBOJHOCTh.  3aBHCHUMOCTH
3JIEKTPOINPOBOIHOCTH YKCYCHOM KUCJIOTHI OT KOHLIEHTpauuu. B3anMoaercTBre UHKa ¢ CEpon,
coyistHOU kuciotoi, xiopuaom meau (II). 'openne maruus.

JlabopaTopHble ONBITHI.

- Peakiuu, xapakTepHble JUIsl paCTBOPOB KUCIIOT (COJISTHOM HIJIM CEPHOIN).

- Peakuuu, xapakTepHble ISl paCTBOPOB Iieoueit (THIPOKCUIOB HATPUS WITA KaJIHs).

- [lomyyeHue u CBOMCTBA HEPACTBOPUMOI'O OCHOBaHMUsI, Hanpumep ruapokcuaa meau (11).
- Peakuuu, xapakTepHblie sl paCTBOPOB coJieid (Hampumep, s xiaopuaa meau (11)).

- Peakuuu, xapakTepHble UIsl OCHOBHBIX OKCHJIOB (HAIIpUMED, JIJIs1 OKCH/IA KAJIbIIHS).

- Peakuuu, XxapakTepHbIe [T KUCIOTHBIX OKCHIOB (HapuMep, s YIJIEKHUCIIOro rasa).

IIpakTHYyeckue padoThI.

-CBoiicTBa KHCIIOT, OCHOBAHUM, OKCUIOB M COJICH.

- Pemenue skcriepuMeHTAIBHBIX 3a]1a4.

MeTtanibl.

[Tonoxxenue MeTayuioOB B NEPUOJUYECKOM CHUCTEME XHUMHUYECKHX snemeHtoB . U.
MenneneeBa. Metammnueckass KpUCTALIMYECKAs PEIICTKA W METa/InuecKas XUMHUYecKas
cBs3b. OOmme ¢usnueckue cBoicTBa MeTamioB. CIiaBpl, WX CBOWCTBA W 3HAYCHHE.
XUMHUYECKHE CBOWCTBA METAIOB KaK BOCCTAHOBUTENEH. DIJIEKTPOXUMUUYECKHU Pl
HaIpsDKEHUH METaJNIOB M €r0 HWCIOJh30BAHHE JJIA XapaKTEPUCTHKH XUMUYECKHX CBOMCTB
KOHKpETHBIX ~ MeTauioB.  CmocoObl  TMOMy4YeHUsS  METAJIOB:  MUPO-, TUAPO- U
anekTpomeTatyprusi. Kopposust MeTayioB u crnocoObl 00pbObI ¢ HEH.

OO61as xapakTepucTUKa HIEJIOYHBIX METauIoB. MeTaiibl B ipupoje. Obiue crnocoobt
ux mnoaydyeHuss. CtpoeHue aromoB. IllenoyHple MeTamwibl — MOPOCThIE BEIIECTBA, HX
¢bu3nueckue U XUMHUYECKHE CBOICTBA. BakHeilmine coequHEHHs IIEeNOYHBIX METaIOB —
OKCHJIbI, TUJPOKCUJIBI U CONM (XJIOPHU]IbI, KapOOHATHI, Cyib(}aThl, HUTPAThl), UX CBOWMCTBA U
IpPUMEHEHHE B HAPOJHOM Xo3giicTBe. Kanuiinble y1o0peHus.

OO61as xapakTepucTUKa 3J1eMeHTOB riaBHou noArpymisl || rpynmer. CTpoeHue aToMOB.
[lenoyHo3eMeNbHBIE METAIbl — MPOCThIE BellecTBa, MX (U3MYECKHe M XHUMUYECKUE
cBOlcTBa. BaxxHelimme coeqMHEHNs 1IETOYHO3EMENIbHBIX METAIIOB — OKCH/IbI, THIPOKCHUIbI
U coiu (XJIopubl, KapOOHATHI, HUTPATHI, Cynb(aTsl U (GocdaTel), UX CBOWCTBA U IPUMEHEHUE
B HapOJHOM XO35HCTBE.

Amomunuii. CrpoeHue aroma, (QU3MYECKHE U XHMMHYECKHE CBOWCTBAa IPOCTOTO
BemecTtBa. CoelMHEHUs ATIOMUHUS — OKCHJ W THAPOKCHI, UX aM(OTEepHBIA Xapakrep.
Baxuenmme conu ammoMuHus. [[ppuMeHeHne altOMUHUS U €0 COEUHEHUM.

XKenezo. Ctpoenue atoma, GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'eneruueckue psaasl Fe?* u Fe**. Kauectsennsle peakiuu Ha Fe?* u Fe®'. Baxueiimue comu
xKese3a. 3HaueHHE jKelle3a, €ro COeAMHEHUH U CIUIaBOB B IPUPOJE U HAPOJHOM XO3SIMCTBE.

Jemoncrpauuu. OOpasibl IIETOYHBIX W IIETOYHO3EMENbHBIX MeTaioB. OOpasiisl
CIIaBoB. B3ammopeicTBue Hartpus, JUTUA U Kaublus ¢ BoAoW. [lomyueHne ruapokcuaoB
xenesa (1) u (111).

JlabopaTopHble ONBITHI.

- O3HaKoOMIIeHHE ¢ 00pa3liaMy METalIOB.

- B3aumoielicTBHE METAIIIOB € paCTBOPAMU KUCIIOT U COJIEM.

- OsnakomyieHWE C OOpa3laMu TOPUPOJIHBIX COSAMHECHWH: a) HaTpusi; 0) KaIbIUs; B)
AJIOMUHUS; T) Kenesa.

- IlonmyueHue TUIPOKCHUIA ATOMUHUS M €ro B3aMMOJCHCTBHE C pacTBOpaMHM KHCIOT U
LIEJIOYEN.

- KauecTBeHHble peakuuy Ha HOHBI Fe?" u Fe3*,



IIpakTHYeckue padoThI.
- Ocy1IecTBICHHE EMTOYKH XUMHUYECKUX TIPEBPAIICHUH.
- [TosmyueHue u CBOMCTBA COCAMHEHNN METAJLIIOB.
- DKCIIepUMEHTAJIbHBIE 33Ja4H 110 PACIIO3HABAHUIO U MOJYUYEHUIO BEILIECTB.
HemeTtanibl.

OO0mias xapakTepuCTUKa HEMETAJUIOB: TMOJIOKEHHE B mepuoaundeckor cucteme J[. U.
MenpeneeBa, OCOOEHHOCTH CTPOECHHMSI aTOMOB, JJIEKTPOOTPULATENBHOCTh Kak Mepa
«HEMETAJUIMYHOCTH»,  PsSii  AJIEKTpPOOTpUUaTenbHOCTU.  Kpucramnumyeckoe  cTpoeHue
HEMETA/NIOB — TMPOCTBIX BewlecTB. AJjuioTpornusa. Pu3nyeckue CBONCTBA HEMETAILIOB.
OTHOCHTEITLHOCTH MOHATUN «METAJLD», «HEMETAJLD».

Bonopon. Ilonoxenue B MEpHOAMYECKONM CHCTEME XHMHUYECKuX sieMeHTtoB [[. U.
MenpeneeBa. CtpoeHue atoMa U MOJeKybl. DU3NYECKHE U XUMUYECKHE CBOKMCTBA BOJOPO/A,
€ro MoJyuyeHue U MPUMEHEHHE.

O6mas xapakrepuctuka raioreHoB. Crtpoenue aromoB. [IpocTbie BemecTBa, HX

(dbuznvecKkrue U XUMHUIecKue cBoiicTBa. OCHOBHBIC COCIMHEHHUSI TAIOTEHOB (TaIOT€HOBOIOPO,IbI
W TaJOTCHHJIBI), MX CBoWcTBa. KauecTBeHHas peakiusi Ha XJOpUA-HOH. KpaTtkue cBeneHUs o
xjiope, Opome, ¢rTope u uozae. IlprmMeHeHHe TalOreHOB M MX COCAMHEHUNW B HAPOJHOM
XO35IMCTBE.
Cepa. CtpoeHue aroma, aljIOTpONHUs, CBOWCTBA U MPUMEHEHHE poMOudeckoi cepbl. OKCUABI
cepsl (IV) u (VI), ux monyudenue, cBoiictBa u npumeHeHue. CepoBOAOPOHASI U CEPHUCTAS
kucyoThl. CepHasi KHCIIOTa U €€ COJIU, UX MPUMEHEHHE B HapOJHOM x03sicTBe. KauecTBeHHas
peakius Ha cyib(aT-uoH.

Azor. CTpoeHue aToMa U MOJEKYJbl, CBOHCTBAa MPOCTOr0O BelleCTBA. AMMMAK,
CTpOEHUE, CBOICTBA, OJMyueHue u npumeHeHre. Cojin aMMOHUSI, UX CBOMCTBA U MIPUMEHEHHE.
Oxkcuapl azota (Il) u (IV). A3oTHas kucioTa, ee CBOWCTBa W TpuMeHeHWe. Hutpatsl u
HUTPUTHI, MpobOjIeMa HUX COJAEPKAHUS B CEIbCKOXO3SMCTBEHHOW MpOAYKUUU. A30THBIE
yA0OpeHHUsI.

dochop. CtpoeHue aToma, auIOTPOMUs, CBOMCTBA Oenoro u kpacHoro docdopa, ux
npumeHenne. OcHoBHbIE coeauHeHHs: okcun (ocdopa (V), oprodochopHas kuciora U
dhocdarel. DochopHbIe yA0OpECHHUS.

VYrnepon. CrtpoeHue aToma, auIOTPONUsi, CBOMCTBA aJJIOTPONHBIX MOAM(UKAIUH,
npumenenue. Oxcuasl yriaepoma (I) u (IV), ux cBoiictBa u npumenenue. KauecTBeHHas
peakuus Ha yriaekuciblid ra3. KapOoHaThl: KalblIUT, CO/A, MOTAIl, X 3HAUYEHUE B MPUPOJE U
KU3HU YyenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemuuii. Ctpoenune aToma, KpUCTAJUTMUECKUI KPEMHHU, €ro CBOWCTBA U MPUMEHEHUE.
Oxcun kpemuus (1V), ero mpupoanbie pasHOBUAHOCTH. CHIMKAThl. 3HAaYEHUE COEAMHEHUMN
KpEMHUS B )KUBOM U HEKUBOU mipupoe. [IoHsATHE 0 CHIIMKATHOW MTPOMBIIIIIIEHHOCTH.

JemoncTpauuu. O6pa3iibl raJIoTeHOB — IMPOCTHIX BelIecTB. B3anuMoelicTBre cepsl ¢
MeTaJlllaMt, KUCIIOPOJIOM.

BzaumoeiicTBrUEe KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccraHoBieHHe Meau u3 ee
okcuga yriem. OOpasmbl TPHPOAHBIX COCIMHEHHWH Xjopa, cepsl, ¢ocdopa, yriaeposa,
KpemMHusi. OOpa3mpl BaXHEHUIIMX Ui HAPOJHOTO XO34WCTBA Cylb(paTOB, HHUTPATOB,
KapOoHaToB, ¢ocdaToB. OOpa3Ilsl CTEKIIA, KEPAMUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

- KauecTBeHHas peakiusi Ha XJIOPHUI-UOH.

- KauectBeHHas peaknus Ha CynbQaT-HOH.

- Pacnio3zHaBaHue coJieii aMMOHHS.

- [lomyueHue yriieKuciioro ra3a 1 ero pacrio3HaBaHue.
- KauectBenHnas peakius Ha KapOOHAT-HOH.



- O3HaKOMJIEHHE C IPUPOAHBIMU CUIIMKATaMHU.
- O3HaKOMJICHHE C MPOIYKIMENH CUIIMKATHON MPOMBIIIUIEHHOCTH.

IIpakTHYeckue padoThI.

- DKcriepuMeHTaNIbHbIE 3aau 110 Teme «[loarpymnmna kucmopoaay.

- [lonyuyeHnne aMMuaka u U3y4eHHUE €ro CBOKCTB.

- DKcliepUMEHTANIbHBIE 3a71auu 110 TeMme «lloarpyrmma a3ora u yriepoaay.
Oprannyeckue coeIMHECHUS.

BemectBa  opraHnueckue M HEOPraHUYECKHE,  OTHOCUTENBHOCTb  IOHITHUSA
«OpraHvyeckue BewlecTBa». lIpuyuMHBI MHOrooOpa3usi OpPraHUYECKUX  COEAMHEHHUI.
XHAMHMYECKOE CTPOCHUE OpPraHWYECKHX COCAMHEHUN. MOIeKyIspHble M CTPYKTypPHBIC
(opMyJIbl OPraHMYECKHUX BELIECTB.

MeraH n 3TaH: CTpOeHHE MOJEKy. ['opeHre MeTana u dtaHa. JlernapupoBaHue dTaHa.
[IpumeHenne meTaHa.

XHAMHMUYECKOE CTPOCHUE MOJIEKYJIbl dTUiEHA. J[BolHas cBA3b. B3auMozeiicTBue sTuineHa
¢ Bogoi. Peakunu nonumepusanuu 3twiieHa. [1oaudTueH u ero 3HadyeHue.

[lonsATHE O MpenenbHBIX OAHOATOMHBIX CIUPTax Ha IPUMEpax METAHOJIA M 3TAHOJA.

TpexaTOMHBIN CIIUPT — IJIULEPUH.

[Tonsitue 00 anmpaerugax Ha MpuMepe YKCycHOro anpaeruja. OKuciaeHue anbaeruia B
KHCIIOTY.

OAHOOCHOBHBIE TIPe/IebHbIE KAPOOHOBBIE KUCIOTHI Ha MPUMEpE YKCYCHOM KuCIoThl. Ee
cBoiicTBa U npuMeHeHue. CTeapuHOBas KHUCIOTa Kak MPEJCTaBUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu srepudukanu 1 NOHATHE O CIOXKHBIX ddupax. Kupbl Kak clI0XKHbIE 3PUPHI
[JIMLEPUHA U )KUPHBIX KUCJIOT.

[Tonsitue 06 amuHOkKHMCIOTax. Peakuuu mNoMMKOHAEHCauWu. benku, ux cTpoeHue u
Ouosoruueckasi poib.

[Tonstue 06 yrineBogax. I'roko3a, ee cBoiicTBa U 3HaueHue. Kpaxman u nesionosa (B
CpaBHEHHH ), UX OMOJIOrHYECKas POJib.

JdemoncTpanumu. Mogenu  MOJIEKYyJl  METaHa W JPYTUX  YIJIEBOAOPOJOB.
BzaumoneiictBue STWiIeHa € pacTBOpOM TMepMaHraHara kanus. OOpasubl 3TaHolla U
mmnepuHa. KadecTBeHHass peakuuss Ha MHOTOaroMHble cnupThl. [lomydyeHue ykcycHO-
sTIioBoro 3¢upa. OMmbUIeHHE Xupa. B3anmoaeilcTBue TIIIOKO3bl ¢ AaMMHAYHBIM PacTBOPOM
okcuma cepebpa. KauectBeHHass peakiusi Ha Kpaxman. J{oKa3aTenbCTBO — HANWYUS
(GYHKIIMOHAIBHBIX TPYMI B PaCTBOpaX aMUHOKHUCIOT. ['opeHne 0eiaKkoB (IIepCTH WM NTUYBHX
nepseB). LIBeTHBIC peakiuy OEIKOB.

JlaGopaTopHble ONBITHI.

- U3rotoBienue moeneit MOJeKy1 yriieBOJAOPOIOB.

- CBoiicTBa INIMLIEpUHA.

- BzaumopeiictBue ritoko3sl ¢ ruapokcuaom mean (1) 6e3 narpeBanust v pu HarpeBaHUU.
- B3auMojeiicTBue kpaxmaina ¢ HOJIOM.

IIpakTH4eckne padoThl.

- [losyyeHue 3TuieHa U U3y4EHHUE €ro CBONCTB.

- OKCHepUMEHTaJbHbIE 3aJayd 10 pAaClO3HABAHUIO U TOJYYEHUIO OPraHUYECKUX
BEILIECTB.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA.

8 ki1acc
(2 waca 6 neoenio, 6cezo 68 uacos)

Copep:xxanmne yueOHOro MaTepuaJia

KosnuecTBo
qacoB

1. OcHoBHbBIC MOHATHA XUMHH

6

NHcTpykTaxk 1o oxpase Tpyna. Hayka xumus

1

[IpeBpamienust BemiecTB. XUMUYECKUAN AMeMEHT. Poinb XUMUH B KU3HU
JeJoBeKa.

1

HepI/IOI[I/I'-IGCKaSI cucreMa XHMHUYCCKUX DJIEMCHTOB. Xumuyeckas
CHUMBOJIMKa

Xumnyeckue popmynbl. OTHOCUTETbHAS aTOMHAsI M MOJIEKYJISIpHAasl Macca

MaccoBas J0JI OJIEMCHTA B COCIMHCHNU

IIpakTnueckass paGora Nel. 3HakoMCTBO C  JaOOPaTOPHBIM
obopynoBanueM. IlpaBusa oxpassl Tpya.

2. ATOMBI XUMHYECKHUX 3JIEMEHTOB
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OcHOBHEBIE CBCACHUA O CTPOCHHUHU aTOMOB

N3oTor1I8I.

CTpOGHI/Ie SJICKTPOHHBIX 000JIOUEK aTOMOB XUMHUYECKHUX DJIEMEHTOB

HepI/IO,Z[I/I‘IeCKaH CUCTCMA XUMHWYCCKUX 3JICMCHTOB N CTPOCHUC aTOMOB

Honnasg cBA3b

KoBanenTHas HCTIOJIIPHAA XUMHNYICCKAA CBA3b

KoBanenTHas IOoJIpHAA XUMHUUYCCKAA CBA3b

Merannuueckas CBSI3b

O606H1€HI/IG Hn CcuCreMaru3anusa 110 TCMC «ATOMBI XMMHYECKHUX
OJICMCHTOB»
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KOHTpOJ'II) U CHCTEMaTHU3allMsl 3HAHUM II0 TEeMe «ATOMBI XMMHYECKHUX
OJICMCHTOB»

-

3. IIpocThie BenecTBa

Merasuibl.

Hemeramner

KomugecTBo BeliecTBa. Moib. MOJ'ISIpHaH Macca

Modsipablii 00beM ra3000pa3HbIX BENECTB. 3aKoH ABOTapo.

Pemmenue 3ama4 mo opmyne

O606H_IGHI/IG U CUCTEMAaTHu3allys 3HaHUHI 110 TEME <<Hp00TBIe BCIICCTBa»

Kontpous u cucremarusanus 3Hanui no reMe «IIpocteie BemecTBa»
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4. CoeanHeHU XUMHUYECKHX JIEMEHTOB
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CreneHb OKHUCIICHMUS. BI/IHaprIe COCINHCHUA

Oxcupl. Jleryune BOgOpoaHbIE COSAMHEHUS

OcHoBaHus

Kucnotser

Comnu.

Comu

OCHOBHBIE KJIaCChI HCOPTraHNMYCCKUX BCUICCTB

Amop(dHBIE U KPUCTAITNYECKUE BEIIECTBA

YucTele BENMIECTBA U CMECH.
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IpakTnueckas padora Ne2. «OuucTka 3arps3HEHHON NOBapEeHHOMN
conm» MHCTpyKTax 0 OXpaHe Tpyaa

MaccoBast 1 00beMHAas 1011 KOMIIOHEHTOB CMECH

Pemenue pacyeTHBIX 3a/1a4 Ha HAXOXKJICHUE
00BbEMHON 1 MacCOBOI J0JI€il CMECH

IMpakTuyeckas padora Ne3. «lIpuroroBneHuwe pacTBopa € 3aJaHHOU
MAaCCOBOM JIOJIEW paCTBOPEHHOIO BEIIECTBAY.
HNHCcTpyKTax Mo oxpaHe Tpyaa

O0o0menne u cucremaru3anust 3HaHud 10 Teme «CoenuHeHus
XAMHAYECKHAX DIEMEHTOB)

5. H3MeHeHUs1, TPOUCXOAAIINE € BellIeCTBAMH
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duznyeckre 1 XUMUYCCKHUE SIBJICHHUS.

3aKOH COXpPAaHEHHsI MACChl BEIIECTB. XMMHUYECKUE YPABHEHHUS

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIUI

Pacders! 1o XuMu4eCKUM YPaBHCHUAM

Peakumu paznoxenus

Peaxknun coenuuenus

Peaknnn 3amenienus

Peakiinu oOmena

THUIIBI XUMHUYECKHUX PEAKLIUN HA IIPUMEPE CBOMCTB BOJIbI

IIpakTuyeckass padora Ne 4. HaOmomenuss 3a U3MEHEHUSMH,
OPOUCXOJSIIUMHU € ropsiieil cBeuoil, u ux onucanue. MHCTpyKTax 1o
OXpaHe Tpyjaa

NI I

IIpakTnyeckas padora Ne 5. [Ipu3Haku XUMHUUYECKHX PEAKLIHI.
WNHcTpyKTax 110 oXpaHe Tpyza

O06o0mmenne © cucreMaru3anuss 3HaHuii 10 TeMe  «Kiaccsl
HEOPTraHWYECKUX BEMIECTB. THUITBI XUMUYCCKUX PEAKITUI

OO0oO1eHne W cuUcTeMaTh3anus 3HaHuM 1o Teme «V3MeHeHus,
IPOUCXOIAIINE C BEIIECTBAMUY)

6. PacTrBopenme. PactBopbl. CBOliCTBa paCTBOPOB JJI€KTPOJIUTOB

=
(00}

PactBopenue kak (HpU3MKO-XUMUYECKHI MPOIIeCC.

SJ'IGKTPOJII/ITI/ILIGCKaH Jucconuanus.

OCHOBHBIE TTOJIOKESHUS TCOPHUH BHCKTpOHHTquCKOﬁ JucCcouuanum

Wonnble ypaBHEHHUS.

Kucnotsl, nx kimaccudukamnms, CBONCTBA

Kucnotsl, nx kimaccudukamnms, CBONCTBA

OcHoBaHUsI, MX KIaccUUKAIHs, CBOHCTBA

OcHoBaHUsI, MX KIaccUUKAIHs, CBOHCTBA

Conu, ux KiraccuduKamms, CBOHCTBA

Conm, ux Ki1accuduKamus, CBONCTBA

OxcuJibl, X KnaccuuKaIius, CBOWCTBA

IIpakTHyeckas padora Ne6. CBoiicTBa KHCIOT, OCHOBAaHUM, OKCUIOB U
cosieil. IHCTpyKTax 1o oXpaHe Tpyja
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I'eneTnyeckas cBs3b MCKAY KJIaCCaMH HCOPraHNMYCCKUX BCHICCTB

[

IIpakTnueckas padora Ne 7. Pemienue 3kCieprMEHTANBHBIX 33]1a4
MHcTpyKTa)x 110 OXpaHe Tpyna

[

OKHCIUTEIIFHO-BOCCTAHOBUTEIBLHEIC pCaKnmn

VYhpaxHeHUsI B COCTABIEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxKuuit




CBoiicTBa MPOCTHIX BEIIECTB-METAJUIOB M HEMeTauioB B cBeTe OBP

CsoiicTBa KHCIIOT, coiieli B cBete OBP

9 kiacce
(2 uaca 6 nedenro, ce2o 68 uacos)

Conepxxanue y4eOHOro MarepuaJia

KosunuecTBoO
4acoB

1. OcHOBHBbIE MOHATHUS XUMHH
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XapakTepuCcTHKa XHMHYECKOTO 3jeMeHTa. WHCTpyKTa) 0 OXpaHe
tpyna (OT)

1

CBOMCTBA OKCHUJIOB, KUCJIOT

CBoMCTBa OCHOBAHHUM, COJICH

I'eneTnueckue pAabl METAJJIOB, HEMCTAJIJIIOB

Ilepexoaublii aneMeHT. AMGOTEpHOCTh

[lepuonnueckuii 3aKkoH u nepuonnyeckas cucrema /[. . Menpaeneesa.
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2. MeTaJuibl

[y
(00}

[Tonmoxenne meramnoB B nepuoauveckon cucreme .M. Menpaeneena.
O6mume Gpu3ndecKkrue CBOMCTBA METAJIJIOB

CruiaBbl

XUMHYECKUE CBOMCTBA METAJLIOB

XHUMHYECKHE CBOMCTBA METAJLIOB. Psii aKTHBHOCTH METAJLIIOB

Mertasl B Ipupozuce, O6HII/IC CIIOCOOBI IMMOJIYYCHUA MCTAJIJIOB

O6H_[I/Ie IIOHATHUA O KOPPO3HUU MCTAJIJIOB

[IlemouHbIE METAIIIBI

CoeI[I/IHeHI/ISI mMCJIOYHBIX MCTAJIJIOB

OO6111as xapakTepUCTHKA 3JIEMEHTOB MaBHOM noArpymnisl 11 rpymnmsr

BaxHuelimue coeIMHEHUS 1IEI0YHO3EMEIbHBIX METAJIJIOB

AIIIOMUHUN U €TO COCANHCHUA

)Kene3o, €TI0 CTPOCHHUC, (1)1/131/1%01{1/16 1 XUMHYECKHE CBOMCTBA

I'enetnueckue psaer xkene3a (II) m kxenesza (III). Baxkneitmme comm
xKeyesa
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IpakTuyeckas padora Nel. «OcyniecTBieHHE LENOYKA XUMHUYECKHUX
npeBpanieHnid merauioB. Mucrpykrax no OT

IIpakTuyeckass padora Ne2. "l[lomydyeHue coeaMHEHUN METALUIOB M
n3ydyeHue ux cBorct". MHcrpykrax noOT

IIpakTnyeckass padora Ne3. «PemeHune sKcriepuMEHTANBHBIX 33/lad Ha
pacrno3HaBaHUe U noixydeHue BemiecTBy». Mucrpykrax mnoOT

O00011eHHE U cUCTEMATU3alUs 3HAHUU 110 TeMe: «MeTauibi»

[N

KonTtposb 1 cucremarrszanusi 3HaHUM No teMe: «MeTauibhy
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3. Hemeraaasl

HemeTtannsl: aToMbl 1 IIPOCTLIC BCIICCTBA.

Bonopon

T"anoreHsl

CoennHeHus rajJJoreHOB

[Tonyuenne ranoreHoB. buosnornueckoe 3HAYEHHE W INPUMEHECHHUE
rajJIOr€eHOB U UX COEIMHEHUN

Bosnyx. Kucnopoa. O3on

Cepa u ee coeqMHEHUS
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CepHast Kucmuora.

OxkucnurenbHble CBOMCTBA CEpPHOM KHCIOTHL. MHCTpykTax mo oxpane
TpyJa

Azor

AmMmuak

Coau aMMOHUSI

Kucnoponubie coennuenns azota. A30THasE KUCJIOTA U €€ COJIU.

OKHUCIIUTEILHBIE CBOUCTBA a30THOM KUCIOTHI

docdop

Coenunenus ¢pocdopa

Yrmepon

Kucnoponuele coequuenus yriepona

IpakTuyeckas padora Ned. «[lonydyenue, coOupaHue u pacrno3HaBaHUE
razoB». MHcTpykTax noOT

Kpemuunii u ero coenuHeHus

CunukarHas MPOMBINIJIICHHOCTD.

KauecTtBeHnnsnlie p€aKkun aHMOHOB

IIpakTnyeckas padora NeS. «PemieHue sKCieprUMEHTANBHBIX 3a7a4d 10
teme «lloarpynmna kucnopoaa». Mucrpykrax noOT
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IIpakTHyeckas padora Ne6. «PemieHne 3KCiepUMEHTANIbHBIX 3a71ad 10
teme «lloarpynma azora u yrepoaa». Mucrpykrax noOT
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O606H1€HPI€ Y CUCTEMaTHu3alus 3HaHuH 110 TeMe: «Hemeramibn

-

KOHTpOJ'IB U CUCTEMaTHU3alus 3HaHuH 1o tTeMe: « HemeTraabn)

-

4, Oprannyeckue coeIuHeHUus!
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[Ipenmer opraHMYECKON XUMUMU.

[IpenenbHbIC YIIIEBOAOPOIBI

Here,Z[eJ'H)HBIe YIJICBOOOPOADI. DTUIICH U €T0 TOMOJIOTH

W3roroBnenne Mozenel yriaeBo1opooB

Crouptsl

AJLIeTU BT

Hpe,[[eJ'II)HLIe OJHOOCHOBHBIC Kap6OHOBBIC KUCIOTEI. CI0KHbBIC 3(1)I/IpI>I

Kupsbl

AMuHOKUCIOTEL. benku

VY1iieBogEbl.

[Tomumepsr.

O606H1€HI/IG U CHUCTeMaTu3alMs 3HAaHUW 1O TeMme: <<OpI‘aHI/I‘-IeCKI/Ie
COCANHCHUA»

O000meHue 3HAHMI 110 XMMMH 32 KYPC OCHOBHOM IIKOJIbI
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3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB 2JIEMEHTOB M MX COCIMHEHHM B
rnepuoAax M rpynmax. 3HadeHUEe MEPUOTUIECKOTO 3aKOHA.
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Tunel cBA3eM U KPUCTAUIMYECKUX PELIETOK. B3auMOCBSA3b CTpPOCHUS U
CBOMCTB BEILIECTB.

Knaccuduxanys XuMUIecKrux peakiuii Mo pa3InYHbIM MPU3HAKAM.

Knaccudukanus u cBoiicTBa HEOPraHMUECKUX M OPraHUYECKUX BEUIECTB

I'eneTnueckue pAabl MECTAJJIOB

I'eneTnueckue psAaAbl HCMCTAJIJIOB
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