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1.PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEJJIMETA

JINYHOCTHBIMH pe3yJIbTATAMU U3YyUeHHS peaMeTa « XUMUS» B 8 Kilacce SIBISIOTCA CIeIyOLIIe YMEHUS:
OCO3HaBaTh E€IWHCTBO M IIEJIOCTHOCTH OKPY’KAIOUIEr0 MHpPA, BO3MOKHOCTH €ro IO03HaBaeMOCTH U
00BSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAYKH;

MOCTETIEHHO BBICTpaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE:  OCO3HABaTh IMOTPEOHOCTH U
TOTOBHOCTBH K CaM00Opa30BaHMIO, B TOM YHCIIE U B paAMKaX CaMOCTOATEILHON AEATEILHOCTH BHE IIKOJIBI;
OLIGHUBATh )KU3HEHHBIE CUTYallUU ¢ TOUKH 3peHHs 0€30IacHOro 00pasa KU3HU U COXPAHEHUS 3110POBbS;
OLIEHUBATh 3KOJIOTUYECKUH PUCK B3aMMOOTHOILCHUN YeJIOBEKa U IPUPOIBL.

(GopMHPOBaTh JKOJIOTHYECKOE MBIIUICHUE: YMEHHE OLEHUBATH CBOIO ACATENFHOCTD U MOCTYIKU IPYTUX
JIOAEH C TOYKH 3PEHMs COXPAHEHUSI OKPYXKAIOLIEH Cpeabl - TapaHTa >KU3HU U OJaronoiydus JIoJIei Ha
3emie.

MeTtanpeaMeTHBIMH PE3YJIbTaTaMU U3YUEHHS Kypca « XUMUS» SIBIISICTCS JOPMUPOBAHNE YHUBEPCATBHBIX
yueOHbIx neiictuii (YY ).

Peayviamuenvie YV

CaMOCTOSITETFHO OOHApYXHMBAaTh W (OPMYITUPOBATh YYeOHYIO MpOOJIeMy, OMPENeNaTh Ienb y4eOHON
JIeSITeIbHOCTH;

BBIJIBUTATh BEPCUH PELICHUS POOJIEMBI, OCO3HABATh KOHEUHBIN PE3yJIbTaT, BRIOMPATh U3 MPEIIOKEHHBIX
Y MCKaTh CAaMOCTOATENIEHO CPENCTBA JOCTKECHHUS LIETIH;

COCTaBIISITh (MHIUBUIYaJIHHO WM B TPYIIIE) IJIAH PELICHUS MPOOIIEMBbI;

pabotasi Mo TUIaHy, CBEPSATH CBOU JICHCTBUSI C LENBIO M, MPH HEOOXOIMMOCTH, WCIPABIATH OIIHUOKH
CaMOCTOSITEIbHO;

B JINAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTENFHO BHIPA0OOTAaHHBIE KPUTEPUH OLICHKH.
lloznasamenvrvie YVJI:

aHaJTM3UPOBATh, CPABHUBATH, KJIAacCU(UIMPOBATh U 000011aTh (HaKTHl U sIBICHUS. BBIBIATE NPUYMHBL U
CJIEZICTBUS IPOCTHIX SIBICHHH.

OCYIIECTBIIATh CpaBHEHHE, KJIACCH(UKAIMIO, CAMOCTOSTEIbHO BBHIOMpAas OCHOBAHUS M KPUTEPUH JUIS
YKa3aHHBIX JIOTHYECKUX OIePaLHii;

CTPOUTH JIOTHYECKOE PACCy’KICHUE, BKIIOYAIOIIEe YCTAHOBICHUE IPUYNHHO-CIIEICTBEHHBIX CBS3CH.
CO03/1aBaTh CXEMaTHYECKHE MOJICIH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00OBEKTa.

COCTaBJISATh T€3UCHI, Pa3IMYHbIE BUABI INIAHOB (TIPOCTHIX, CIOKHBIX H T.I1.).

MpeoOpazoBeIBaTh MHGOPMAIMIO W3 OJHOTO BHJA B IPYTrOH (TaONHIly B TEKCT U TIp.).

YMETh OTPEJIENISATH BO3MOKHbIE HCTOYHUKN HEOOXOIUMBIX CBEJCHUH, MPOU3BOINTH MIOMCK MH(OPMAIUH,
aHAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTH.

Kommynuxamusnvie YY/I:

CaMoCTOATEIFHO OPTraHU30BBIBATH y4eOHOE B3aMMOJACHCTBHE B rpynne (ompeaessTb oOIuue LeH,
pacnpenensaTh poiu, IOTOBAPUBATECS IPYT C APYTOM U T.1.).

IInanupyemble pe3yJbTaThl 0CBOEHHs Y4eOHOI0 mpeaMeTa

JHesrenpHOCTE 00pa30BaTENFHOIO YUPEKIACHUS 001ero o0pa3oBaHus B 00YYEHHN XHUMUH JTOJDKHA OBITh
HarnpagsJieHa Ha TOCTIKEHHE 00YJaIONIMMUCS CICYIONINX JHYHOCTHBIX Pe3yabTaToOB:

B IIEHHOCTHO-OPUEHTAIIMOHHON cdepe - YyBCTBO TOPJOCTH 33 POCCHHCKYI0 XUMHYECKYIO HayKy,
TYMaHU3M, OTHOLLIEHHUE K TPYAY, LIEJIEYyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

B TPYIOBO#1 cdepe - TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JalibHeWIIel 00pa30BaTeIbHON TPAeKTOPHUY;

3) B mo3HaBaTeNbHOW (KOTHUTUBHOW, HHTEIUIEKTYaIbHOM) chepe —MOTHUBAIHS YUCHHUS, YMEHUE YIIPABISATh
CBOEM [T03HABATENBHON JEATENBHOCTEIO.

MeTanpeaMeTHbIMH pe3yIbTaTaAMM OCBOSHHS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI IPOTPaMMBI 110 XUMUHU
SBIISFOTCS:

BJIaJICHHEC YHUBEPCAIBHBIMH E€CTECTBCHHO-HAYYHBIMH CIIOCOOAMH  JIESITENBHOCTU:  HalIoJieHue,
U3MEpEHHe, OSKCIEPUMEHT, Y4eOHOE HCCIeIOBaHUE; IPUMEHEHHE OCHOBHBIX METO/OB IMO3HAHUS
(cucTeMHO-MH(OPMAITMOHHBIA aHAJIN3, MOJISTMPOBAHNE) [Tl H3YUCHHS PA3IUIHBIX CTOPOH OKPYXKAromIen
JICHCTBUTEIILHOCTH,

WCIIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JIESATEIBHOCTH 10 PEUICHHWI0 Npo0JeM U  OCHOBHBIX
MHTEJUICKTYaJIbHBIX ornepauu: WCIIOJIb30BaHNE OCHOBHBIX WHTEJUIEKTYaIbHBIX
ornepanuii: GopMyIUpOBaHHE THIIOTE3, aHAIN3 W CHHTE3, CpaBHEHME, 000OIIeHWe, CHCTeMaTH3alus,
BBISIBJICHHE TIPUUMHHO-CIIEICTBEHHBIX CBSI3€H, TONCK aHAJIOTOB;

YMEHHUE TeHePUPOBATh UACH U ONPENEIATH CPENICTBA, HEOOXOMMBIE AJISl UX peah3alny,




YMEHHE OTIPEIETISATh LU U 3a/1a9H ACATEIbHOCTH, BEIOMPATh CPEICTBA peaTn3aliiy [eIH  IPUMEHATh UX
Ha NPaKTHKE;

UCIIOJIb30BaHUE PA3TTMYHBIX HCTOYHHKOB IS TOJTYYCHHSI XUMUYCCKOW HH(POPMAIIUH.

IIpenMeTHBIMU pe3yJIbTATAMH OCBOCHUS BBITYCKHHMKAMH OCHOBHOMW IIKOJBI MPOTPaMMBI MO XUMHHU
SIBIISIOTCSL:

1. B mo3naBarensHOM chepe:

- JIaBaTh OMNpECICHUS M3YYCHHBIX MOHITHI: BEHUIECTBO (XMMHUYECKHH JJIEMEHT, aTOM, MOH, MOJICKYJa,
KPHUCTAJUIMYECKasi pEIIeTKa, BEIIeCTBO, IPOCTHIE W CIIOXKHBIE BEIIECTBA, XHMHUYEcKas (opmya,
OTHOCHTEINIbHAsl aTOMHAsl Macca, OTHOCHTENIbHAS MOJICKYJISIpHAsl Macca, BAJICHTHOCTb, OKCH/IBI, KHCIIOTHI,
OCHOBAHUS, COJIH, aM(OTEPHOCTb, WHAUKATOp, IEPUOJMYCCKUN 3aKOH, IEPUOJMYECKas CHCTEMa,
NepHOINYUECKasl TaONUIIA, U30TOIBbI, XHMUYECKasl CBSI3b, AJIEKTPOOTPHUIATEILHOCT, CTCIICHh OKHCIICHHS,
SNIEKTPONINT); XHMMHYECKas peakius (XUMHYECKOe YypaBHEHHE, TCHETHUECKas CBS3b, OKHCIICHHE,
BOCCTAHOBJICHHE, JICKTPOIUTHYCCKAS TUCCOLMALHS, CKOPOCTh XMMHUYECKOM PEaKIInu);

- popmynmpoBath nepuoauyeckuii 3akon J{.11.MeHneneeBa u pacKpbIBaTh €ro CMbICI;

- OIIMCHIBATh JEMOHCTPAILIIOHHBIE H CAMOCTOSTEIBHO TPOBEICHHBIC SKCIIEPUMEHTHI, UCTIONB3YS UL 3TOTO
€CTEeCTBEHHBIN (PYCCKUH, POTHOMN) SI3BIK U S3BIK XUMUH;

- OIIKMCBhIBATL M pPa3JIMdaTbh U3YUYCHHLIC KJIACChI HCOPTaHHMYCCKHX COCI[I/IHGHI/I?I, IMPOCTBIC U CJIOKHBIC
BEIIECTBA, XUMHUYECKUE PEAKIIHN;

- KITacCH(UINPOBATH N3yYCHHBIE OOBEKTHI U SBICHHUS;

- Ha6HIOI[aTI) ACMOHCTPUPYEMBIE U CaMOCTOATCIIBHO IIPOBOJAUMBIC ONBITBI, XWMUYCCKUC PpCaKIHHu,
MPOTEKAIOIIKEe B IPUPOJIE U B OBITY;

- Je7aTh BBIBOABI M YMO3AKIIOUCHHS W3 HAOIIONCHMH, W3yYEHHBIX XHMHYECKHX 3aKOHOMEPHOCTEH,
IIPOrHOo3UpoOBaTh CBOMCTBa HCEHU3YYCHHBIX BCUICCTB 110 aHAJIOTUH CO CBOMCTBaMU N3Yy4YCHHBIX;

- CTPYKTYpUpOBaTh HM3YYCHHBIH MaTepuall M XUMHUYECKYH) WH(POPMALUIO, MOJIYYCHHYIO M3 JPYTruX
HCTOYHUKOB;

- MOJICIIMPOBATh CTPOCHHE aTOMOB AJIEMEHTOB IMEPBOTO - TPETHETO IEPHOJOB, CTPOSHHE IPOCTEHIINX
MOJIEKYJI.

2. B 11IecHHOCTHO-OpUEHTAIIMOHHOIT cdepe:

- aHAIM3UPOBATh M OLIEHMBATH MOCIEICTBUS Ul OKpY’Karomel cpeasl OBITOBOH M IPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa, CBA3AHHOM ¢ IepepaboTKOi BEIeCTB;

- pa3bACHATH Ha MpuMepax (TPUBOAWUTH NPUMEPHI, MOJATBEP)KIAIOIINE) MaTepHUaIbHOE EIUHCTBO U
B3aMMOCBSI3b KOMIIOHEHTOB KHBOH M HEKMBOM MPUPOJIBI U YEJIOBEKA KaK BAXKHYIO YacTh 9TOTO €IMHCTBA;
- CTPOHTH CBOE TIOBEJICHNUE B COOTBETCTBHH C TIPHHIMIIAMH OEPEXHOTO OTHOLICHHS K IPHPOJIE.

3. B tpynoBoii chepe:

- INITAHUPOBATH U TIPOBOJMTH XMMHUYECKHUI IKCIIEPUMEHT;

- WUCIIOJIb30BaTh BEIIECTBA B COOTBETCTBHM C WX IIPEIHA3HAUYCHHEM W CBOWCTBAMH, ONHCAHHBIMHU B
MHCTPYKIUSAX 110 IPUMEHEHUIO.

4. B cepe Oe30macHOCTH KUIHEACATEITHHOCTH:

- OKa3bIBaTh MEPBYIO IOMOIIb TIPH OTPABJICHHSX, 0’KOTaX U JPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U
nabopaTopHBIM 000PYIOBAHUEM.

IpumMepHble HampaBJjieHUsl MPOEKTHOI JesiTeIbHOCTH ofyuaroumxcs. . Pabora ¢ HCTOYHUKAMHU
XMMHUYECKOH MH]pOpMAaMK — HCTOPUYECKHE 0030pbI CTAHOBJICHUS W PA3BUTHUS M3yYCHHBIX HOHITHIM,
TEOpUiil, 3aKOHOB; JKU3Hb U JIESATEIFHOCTh BBIIAIOIIUXCS YYCHBIX-XHUMHKOB. 2.AHAJUTHYECKHE 0030pBI
WHQOPMAIUK TI0 PEIISHHUIO OIPE/CICHHBIX HAYYHBIX, TEXHOJOTHMYECKHX, MPAKTHYECKHX IMpodieM. 3.
OBnajieHre OCHOBaMH XMUMHYECKOT0 aHanmu3a. 4. OBjajeHue OCHOBaMU HEOPTraHUYECKOTO CUHTE3A.

2.COAEPXAHUE ITPOI'PAMMBbI

8 knacc

Pa3nen 1.BBenenne

[Ipenmer xuMun. MeTo1bl TO3HAHKS B XUMHUH: HAOIIOICHUE, SKCIIEPUMEHT, MOjieIupoBanue. McTouHuKN
XUMHYECKON WH(pOpMaIMH, ee IMOJIyYeHUE, aHalli3 W IPEJACTaBICHHE ero pe3ynbTaToB. [loHsTHE O
XUMHYECKOM JJIeMEHTe U (OpMax ero CyIIeCTBOBAHHUS: CBOOOJHBIX aTOMaX, MPOCTBIX M CIIOKHBIX
BemiecTBax. IIpeBpaienus BemiectB. OTIHUME XUMHUYSCKUX pEaKnuil OT (U3NYECKHUX sBICHHUH. Posib
XUMHH B )KM3HH ueoBeka. XeModuausa u xemohoOusa. Kparkue cBeeHUs U3 HCTOPUH BO3HUKHOBEHUS U
pa3BUTHSL XUMHUH. POIb OTEYECTBEHHBIX YYCHBIX B CTAHOBJICHUU XMMHYECKOW Hayku — pabotel M. B.
JlomonocoBa, A.M. bytnepoma, /. 1. MenneneeBa. Xumudeckass CHUMBOJIMKA. 3HAKH XUMHYECKUX



JJIEMEHTOB W TIPOMCXOXAEHHWE WX Ha3BaHWH. Xummuueckne Qopmynsl. WHAEKCH B KO3(PPHUIMEHTHI.
OTHOCHUTENBbHBIE aTOMHAs U MOJIEKyJIApHas Macchl. [IpoBezeHne pacueToB MacCOBOM JOIH XUMHUYECKOTO
JJIeMEHTa B BELIECTBE Ha OCHOBE ero Gopmyisl. [lepuoanueckas cuctema xuMuieckux 3iaemeHtoB J1. U.
Memnneneesa, ee CTpyKTypa: Majble ¥ OOJbIINE NEPUObI, TPYIIBI U MoArpynnsl. [leproanyeckas cuctema
KaK CIIpaBOYHOE MTocoOWe /IS TIOTYUICHHS CBEICHUNA O XUMHYECKUX DJIEMEHTaX.

demoncTpanuu. 1. Monxenu (tmapocteprkueBbie 1 CTioapTa—bpurite6a) pa3TuaHBIX TPOCTHIX B CIOKHBIX
BEIIECTB.

2. Komnexius CTeKITHHOW XUMUIEeCKON TTOCy IbI. 3. KoMIeKIus MaTepranoB U U3IEIHid U3 HIX Ha OCHOBE
amromunaus. 4. BanMopeicTBrue MpaMmopa ¢ KHCIOTOH U IOMyTHEHHE U3BECTKOBOW BOJIBI.

Pazaen 2. AToMbl XMMH4Y€ECKHX 3JIEMEHTOB

ATOMBI KaK (popMa CYIIECTBOBAHHSI XMMUYECKUX 3JIEMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHUHM aTOMOB.
JlokazaTenmbCcTBa CIIOKHOCTH CTpoeHUs atoMoB. OmbITel Pesepdopaa. IlnanerapHas Momenb CTPOCHHS
aToMma.

CocTaB aTOMHBIX fi7iep: MPOTOHBI, HEUTPOHBL. OTHOCUTENBHAs aTOMHasg Macca. B3auMOCBS3b NMOHATHI
«IIPOTOHY», KHEUTPOHY», KOTHOCUTEIIHHASI AaTOMHAS Maccay.

W3MeHeHue yuciia mMpoTOHOB B sIApe aTOMa — 00pa30BaHUE HOBBIX XUMUYECKHX DJIEMEHTOB.

H3meneHnue uuciia HEWTPOHOB B sipe aroma — oOpazoBaHue M30TOMOB. COBpEeMEHHOE OMpeeicHHe
MOHATHUS «XUMHUYECKUH 3JIeMeHT». I30TOIB KaK pa3HOBHIHOCTH aTOMOB OJTHOTO XUMHYECKOTO JIEMEHTA.
OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEW aTOMOB XHMHYECKHX OJJIEMEHTOB MAllbIX MEpPHOJIOB.
IlonsiTHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Mepuoanueckas cucrema XuMuieckux anemenToB J{. 1. Menzeneesa u ctpoeHre aToMOB — (QU3HYeCKUi
CMBICTI TIOPSITIKOBOTO HOMEpa 3JIeMEeHTa, HOMepa TPYIIIEI, HOMepa Ieproa.

H3menenue uwncia QJICKTPOHOB Ha BHCIIHCM JJICKTPOHHOM YPOBHC aTOMa XHMHUYCECKOI'O 3JIEMCHTA —
O6pa3OBaHI/IC MOJIOXKUTCIIbHBIX W OTPHULATCIIBHBIX MOHOB. I/IOHI)I, O6pa3OBaHHbIC aToOMaMu MCETaJllIOB U
HeMeTau10B. | [piYrHbI I3MEHEeHNST METAIUTHYECKUX U HEMETAJUIMIECKIX CBOWMCTB B MIEPHOAX ¥ TPYIIIAX.
O06pazoBanue OnHApHBIX coeanHeHNH. [loHsTHEe 00 MOHHOM cBs3H. CXeMBbl 00pa30BaHUs MOHHOU CBS3H.
B3anmopeiicTBie aTOMOB 2JIEMEHTOB-HEMETAIIIOB MEXKIY CO00H — 00pa3oBaHKe ABYXaTOMHBIX MOJICKYJ
npocThix BemlecTB. KoBajeHTHas HeMoJspHas XUMUYEcKass CBs3b. OJEKTPOHHBIE U CTPYKTYpHBIE
¢dopmynel. B3aumo/ieiicTBie aTOMOB HEMETAILIOB MEXy cO00H — 00pa3oBaHUe OMHAPHBIX COSAMHEHUH
HEMETAJUIOB. DJIEKTPOOTpHUIATENbHOCTh. KoBaneHnTHas monspHas cBsa3b. [loHSATHE O BajJeHTHOCTH Kak
CBOWCTBE aTOMOB 00pa30BbIBATh KOBAJICHTHBIC XUMHUeckue cBsi3u. CoctaBieHne (Gopmyi OHMHAPHBIX
COEIMHEHU 0 BaJIeHTHOCTH. Haxosk/ieHre BaJIeHTHOCTH 110 (hopMyIie OMHAPHOTO COSTUHEHHUS.
B3aumopeiicTBre aTOMOB METAIIIOB MEXKIY COO0H — 00pa30BaHNE METALTUYECKUX KpUCTaIUIoB. [loHsaTHe
0 METAINYECKOU CBSI3U.

JeMoHcTpanuu. Mozenn aToMOB XHMHYECKUX JJeMeHTOB. llepmoamueckass cucreMa XHMHYECKHX
anementoB JI. U. MenpneneeBa (pa3nmuunbie ¢opmbl). M3rotoBienne mojeneidl MoJeKynl OWHApHBIX
coeHeHM. VI3roToBiieHrEe MOJIEH, WIITIIOCTPUPYIOLLEN CBOMCTBA METAIIIMYECKON CBSI3H.
MpakTnyeckne padorsl 1. [IpaBuna TexHukH 0€30MaCHOCTH TMPH PadOTe B XMMHUYECKOM KaOWHeTe.
[Tpuems! oOparienus ¢ 1ab0paTOpHBEIM 000PYIOBAaHUEM U HATrpeBaTEILHBIMU IPUOOPAMHL.

KonTpoashas padora 1 o teme: « ATOMBI XUMHYECKUX JIEMEHTOBY

Pasnen 3. IIpocThbie BelecTBa

ITonoxxenne MetamuioB 1 HeMeTalIoB B [lepronnyeckoil cucreMe XUMUYECKUX JIEMEHTOB

. U.MenpeneeBa. Baxxneiime mpocThie BElecTBa — METAJLTBI (KeNe30, ATIOMUHHM, KallbI[Uil, MATHUH,
HaTpui, kanui). O0ume Gusnyeckrue CBONCTBA METAIIOB. BaXkHEHIIIHE MPOCThIE BEIIECTBA-HEMETaILIbI,
0o0pa3oBaHHbIE aTOMaMH KHCJIOPOJa, BOAOPOA, a30Ta, cephl, Gocdopa, yriepoaa. MomeKyabl TPOCTHIX
BEIIECTB-HEMETAIUIOB — BOJOPO]1a, KUCIOPO/a,

azoTa, rajoreHoB. OTHOCHUTENbHAS MOJIEKy IsipHast Macca. CtocoOOHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB K
00pa30BaHMI0 HECKOIBKUX MPOCTHIX BEMIECTB — AJUIOTPONHS. AJIOTPOIHBIE MOAU(GUKAIIMY KHCIOPO/a,
¢docdopa, onoBa. MeTauinueckue U HEMETATMUECKHE CBOWCTBA MPOCTHIX BemlecTB. OTHOCHTENBLHOCTD
3TOT'0 ITOHATHA.

Yucno Asoraapo. KommdectBo BemectBa. Monb. MossipHas Macca. MomsipHBIH 00beM Ta3000pa3HbIX
BeniecTB. KpaTHble €OMHMIBI HM3MEPEHUS KOJNMYECTBA BEIECTBA — MHJUIUMOJIb U KHJIOMOJIb,
MUUIIMOJISIPDHAS. M KWJIOMOJISIpHAs MAaccChl BEIIECTBA, MWUIMMOJISIPDHBIA M KHJIOMOJISPHBIH OOBEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ nCnonb30BaHNEM MOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHASI Macca», «MOJISIPHBIN 00beM
ra3oB», IUCI0 ABOTagpoy.

JdemoncTpanuu. O3HaKOMJICHHE ¢ KOJUIEKITEH MeTauioB. O3HAKOMIJICHHE ¢ KOJUICKITUEH HEMETAIIIOB.



KonTpoabHas padora 2 mo teme: « [Ipocteie BemecTBa»

Pa3nen 4. CoequHeHUs] XMMHYECKHUX 3JIEMEHTOB

Crenens okucnenus. CpaBHEHUE CTETIEHU OKUCIEHHS U BaJIEHTHOCTH. OIpeeneHne CTENEeHN OKUCIEHUS
3JIEMEHTOB B OMHapHBIX coeqrHeHmsx. CocTaBieHne GopMysl OMHAPHBIX COSTMHEHUH, OOLIHiA coco0 1X
Ha3BaHUMU.

bunapHbpIe coeMHEHNST METAJUIOB M HEMETAJIOB: OKCHABI, XJIOPHIBL, CyabGuab! u mp. CocTaBleHNEe HX
¢dopmyn. buHapHbIe coeTMHEHNS] HEMETAJIOB: OKCUABI, JIETYYHe BOAOPOAHBIC COCTUHEHUS, UX COCTaB U
Ha3BaHus. [IpeacraBuTenn OKCUIOB: BOJA, YIJIEKUCIIBII a3, HeraleHast u3BecTb. IIpencraBurenu JeTyuux
BOJOPOJHBIX COCAUHEHUI: XJIOPOBOIOPO] U AMMHUAK.

OcHoBaHus, UX COCTaB W Ha3BaHuUs. PacTBopuMocTh ocHOBaHMM B Boje. IlpeacraButenu menoueil:
TUIIPOKCUIBI HATPHSI, Kanus 1 Kajbluus. [loHsaTne 00 MHANKATOpaX U KaueCTBEHHBIX PEAKLIUsX.

Kucnotsl, ux cocraB n HazBanws. Kimaccudukanusa xucnot. lpeacraBureny KUCIOT: cepHAS, CONSHASA,
aszotHas. [lonsaTue o mkane kuciaotHocTH (mkana pH). MI3MeHeHne OKpacKu HHANKATOPOB.

Conu xak NMpPOU3BOJAHBIE KHCIOT M OCHOBaHMM, MX COCTaB M Ha3BaHMA. PacTBOPMMOCTH cojieil B BOJE.
IIpencraBuTtenu coneit: XI0pua HaTpus, KapOoHaT u Gocdar KaTbIHs.

AmMop(HBIe 1 KPUCTAJUTHYECKUE BEIIECTBA.

MeXMoNneKyIsipHble B3aUMOIEHCTBUS. THIIBI KPUCTAIITMUECKHUX PEeIIeTOK. 3aBUCUMOCTh CBOWCTB BEILIECTB
OT THUIIOB KPUCTAJUIMYECKUX PELIETOK.

Uwucteie BemecTBa u cMecH. [IpuMepsl KUAKUX, TBEPAbIX W Ta3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX
BemecTB U cMmeceit. FIX coctaB. MaccoBas 1 oObeMHas 10 KOMIIOHEHTa CMeCH. PacueTsl, CBA3aHHBIC C
HUCIIOJIB30BAaHUEM ITOHATHUA «O0JIA».

JemoncTpanuu. OOpa3isl OKCHUIOB, KUCIOT, OCHOBAaHUH U coyiell. Moienmn KPUCTANTHIECKIX PEIIeTOK
XJIOpUJa Hatpus, anMasa, okcuaa yriepoga (IV). KucioTHo-1eno4YHble MHAMKATOPHI, U3MEHEHHE HX
OKpaCKu B pas3/IMYHBIX Cpelaax. YHI/IBepcaJ]bHI:Jﬁ WHAWKATOp U U3MCHCHHEC €TI0 OKpAaCKU B pPa3JIMYHBIX
cpenax. Hlkana pH.

JlaGopaTopHble onbIThl. (O3HaKOMIIGHHE CO cCBOWCTBaMH ammmuaka. Ompexenenwe pH pacTtBopoB
KHCIOTHI, Ienoun U Boabl. Ompenenenue pH TUMOHHOTO W S0JIOYHOTO COKOB Ha Cpe3e IUIOOB.
O3zHakoMJIeHHE C KoJieKiue coseil.O3HakoMJIeHHe C KOJUIeKLIMEeH BeUIeCTB C pa3HbIM THIIOM
KpUCTaJUIMYECKON pelieTku. V3rotoBiieHne Mopeneld KpUCTAaJUIMYECKUX pemeToK. (O3HaKOMIIEHHE C
00pa3oM rOpHOM MOPOIBL.

IIpakTuyeckue padothbl 2. [IpurotroBieHne pacTBOpa caxapa U pacdeT ero MacCOBOM JIOJIM B PaCTBOPE
Paznen 5. U3MeHeHus1, MpoucxXoasiue ¢ BemecTBaMu

[ToHsiTHE SIBJIEHUI, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOASIIMUMHU C BELLIECTBOM.

ﬂBJ’IeHI/ISI, CBA3AaHHBIC C U3MCHCHUEM KPHUCTAUIMYCCKOI'O CTPOCHHA BCHIECCTBA IIPHU IMOCTOAHHOM €ro
cocrtaBe, — (Qu3nveckue sBieHUsS. DU3NUECKHE SBICHHS B XUMHH: TUCTHUIANNSA, KPUCTAJUIN3aIN,
BEITIADUBAHUE W BO3TOHKA BEIIECTB, PMIBTPOBAHUE H IEHTPU(YTHPOBaHHE.

ﬂBJ’IeHI/ISI, CBA3aHHBIC C UIBMCHCHUEM COCTaBa BEHIECCTBA, — XMMHUYCCKUEC PCAKIIUU. HpI/ISHaKI/I " yCJIOBHUA
MIPOTEKaHUsI XUMUYECKUX peaklnid. Beisienenre TemoTsl U cBeTa — peakuuu ropenusd. [lonarue o6 3x30
- U SHAOTEPMUYECKUX PEaAKIIUIX.

3aKOH COXpaHEHHUsS] MacChl BEUIECTB. XMUMHUYECKUE ypaBHEHUS. 3HAUEHHE WHAECKCOB M KOA(PUIMECHTOB.
CocTraBrieHne ypaBHEHUH XUMUYECKUX PEaKIIUH.

PacueTs! Mo xMMHUYeCKUM ypaBHEHHsIM. PerieHue 3aa4 Ha HaX0KJICHUE KOJIMYECTBA, MaCChl MIIM 00beMa
MPOIYKTa PEaKIIH 10 KOJINYECTBY, MAacce MM 00beMy UCXOJHOTO BelIlecTBa. PacyeTsl ¢ HCIonb30BaHNEM
TOHATUS «JIOJIsD», KOrJla MCXOJIHOE BENIECTBO JIaHO B BHUJIE pacTBOpa C 3aJaHHOM MaccoBOM joJiel
PacTBOPEHHOTO BEILECTBA MU COACPIKUT ONPENEICHHYIO I0JII0 TPUMECEH.

Peaknum paznoxkenus. IlpencraBnenne o ckopocTH XxuMHUecKHx peaknuil. Katanuzaropel. depmMeHTSHI.
PeaKHI/II/I COCANHCHUS. Karanutudueckne m HeKaTAIMTHYECKUE p€aKkuuu, O6paTI/IMI>Ie u H606paTI/IMI)Ie
pCaKkmu. PeaKHI/H/I 3aMCUICHUS. PH}I AKTUBHOCTU METAJIJIOB, €0 MCIIOJB30BAHUC JIsA MPOTHO3UPOBAHUA
BO3MOYKHOCTH MPOTEKAHUs pEaKkUUid MEXIYy METaljJaMu M KHCIOTaMH, PEaKLUUH BBITECHEHHS OIHMX
METaJUIOB M3 PAacTBOPOB MX COJIEW NpyruMu MeTauiamu. Peakiuu obmena. Peakimu HeHTpamu3ammm.
YcnoBus npoTeKaHus peakiii oOMeHa B pacTBOpax J0 KOHIIA.

Tunsl XUMUYECKUX pEaKkIUMi HAa MPHMEpE CBOMCTB BOABI. Peakius pa3noKeHHs — 3JIEKTPOIU3 BOJBI
Peaknyn coenuHeHUs — B3aUMOJCHCTBHE BOABI C OKCHIAMH METAJUIOB M HEMETAJUIOB. Y CIOBHE
B3aMMOJICUCTBUS OKCHJIOB METAJNIOB M HEMETaIoB ¢ BoJoM. I[loHsATtne «ruapokcuasl». Peakuuu
3aMeIeHNs — B3aUMOJICHCTBHE BOJBI C MeTaiamMu. Peakiinu oOMeHa — THAPOITN3 BEIIECTB.
Jemoncrtpauumn. [Ipumepsr ¢u3ndeckux sBICHUN: a) IUlaBieHUe mnapaduHa; 0) BO3rOHKA HOAA WU
OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAILICHHBIX coyiel; I') nuddy3us QyHUIUCThIX BEMICCTB C TOPsIICi



JAMITOYKW HakanmuBaHus. [IpuMepsl XMMHYECKMX SBJICHHH: a) rTopeHwe MarHus, ¢ocdopa; 0)
B3aMMOJICUCTBHE COJITHON KHCIIOTHI C MPaMOpPOM WJIM MeJIOM; B) moiydeHue ruapokcuna meau (II); T)
pacTBOpPEHHE IMOJYYSHHOTO THIPOKCHUIA B KUCIIOTax; a) B3ammozeicTBue okcuna memau (II) ¢ cepHoit
KHCJIOTOU IIPY HArPEBaHUM; €) pa3JIo’KEHUE IePMaHraHaTa Kajusl; ) pa3jokKeHHe IepoKcuIa

BOJIOpPOZa C TIOMOINBIO JAMOKCHIA MapraHia W KaTalaszbl KapTodernst WM MOPKOBH; 3) B3aHMMOJEWCTBUE
pa30aBIEHHBIX KUCIOT C METAJUTAMU.

IIpakTuyeckue padotsl 3. [IpU3HaKN XUMHUYECKHUX peakLni.

KonTpoabnas padora 3 mo teme: «/3MeHeHMs, TPOUCXOASIINE C BEIIECTBAMM

Pa3nen 6. PacrBopenne. PactBopbl. CBOiicTBa pacTBOPOB 3J1€KTPOJIUTOB

PactBopenne kak ¢usMko-xuMHUeckuii mporecc. [loHATHE O THApaTax M KPUCTAUIOTHIpAaTax.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIENIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT
TeMreparypsl. HachllieHHbIe, HEeHACHIIEHHBIE U TEePECHIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB IS
MIPUPOIBI U CENBCKOTO X03IHUCTBA.

[lonsitTie 00 AJIEKTPOIUTHYECKOW JUCCOIMAIMU. OJCKTPOJMUTHI M HEAIEKTPOJIUTHL. MexaHu3m
JTUCCOIMAIIMIN  AJIEKTPOIUTOB C PAa3MUYHBIM  XapakTepoM CBs3u. CTeneHb d3JIEKTPOIUTHIECKON
nmucconuaryy. CHIbHBIE U C1a0ble SIEKTPOITUTHI.

OCHOBHBIC TIOJIO)KCHUS TEOPHUM SICKTPOTUTHUYCCKON IuccoIrUanuu. VIOHHBIE YypaBHEHHUS PEaKIIHA.
Peaknum oOMeHa, uayIwe 10 KOHIIA.

Knaccuduxkaryisi HOHOB U X CBOWCTBA.

Kucnorsl, ux knaccudukanus. Jucconuaiys KUCIOT U UX CBOMCTBA B CBETE TCOPUH JICKTPOIUTUICCKON
Jucconuanuu. MonekyJsipHble 1 MOHHBIE YPAaBHEHMsI peakiuil. B3auMoaeliCcTBHE KUCIOT C METAJIIAMU.
DIIEKTPOXUMHUYECKUM psAll HaNpsDKEHUH MeTaioB. B3ammonelcTBHE KUCIOT € OKCHIAMHU METAJUIOB.
B3anmoneiicTBrE KUCIIOT C OCHOBaHUSIMU —PEAKIUA HEUTpain3auun. B3auMoelicTBUE KUCIIOT C COJIAMM.
Hcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH JJIsl XaPAKTEPUCTUKU XUMUICCKUX CBOWCTB KUCIIOT.
OcHoBaHus, ux Kiraccupukanus. Jluccomumanusi OCHOBaHMM W WX CBOWCTBA B CBETE TEOPHUH
ANIEKTPOIUTHYECKON Mucconmalyn. B3anMmozeiicTtBue ocHOBaHUH ¢ comssmu. Vcronp3oBaHue TaOIUITHI
pacTBOPUMOCTH AJIsI XapaKTEPUCTUKU XMMHUUYECKUX CBOMCTB OCHOBaHWW. B3ammopeicTBue mienoyen c
OKCHUJIaMU HEMETAJLIOB.

Comnu, uX JUCCOLMALIMS U CBOMCTBA B CBETE TEOPUU AIIEKTPOIUTUUECKON Auccounanud. Bzaumoneiictaue
COJIeH ¢ MeTaJylaMH, OCOOCHHOCTH 3THUX peakiuii. BzaumomeiictBue coneit ¢ comsmu. Mcnonb3oBanue
Ta0JIMIBI PACTBOPUMOCTH JJIsi XaPAKTEPUCTUKH XUMUYECKUX CBOWCTB COJICH.

O06o001IeHne cBeleHU 00 OKCUIaxX, UX KIACCU(UKAIIUN U CBOMCTBAX.

I'eneTnueckue psAapl METalla U HEMeTaula. ['eHeTHdecKas CBSA3b MEXIY KJIacCaMHd HEOpraHM4eCKUX
BEIIIECTB.

OKHCIIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OmnpefeneHre CTereHeil OKUCIeHN TS DIIEMEHTOB, 00pa3yIONINX BEIIeCTBa Pa3HBIX KiAccoB. Peaknuu
MOHHOTO OOMEHAa M OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC peakiud. OKUCIUTEIh U BOCCTAHOBUTEIIb,
OKHCIICHUE M BoccTaHoBleHHEe. COCTaBiIeHUE YpPaBHEHUN OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIHA
METOJIOM AJIEKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTHIX BENIECTB — METAJUIOB W HEMETAJJIOB, KHCIOT M COJICH B CBETE OKHCIHMTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIHIA.

JemMoHcTpanuu. B3anMonelicTBie pacTBOPOB XJopuja HATpUs ©W HUTpara cepeOpa. llomydenue
HEpPacCTBOPUMOI'O THAPOKCHUIA U B3aUMOJACHCTBHE €ro ¢ KHUCJIOTaMu. B3aumonelcTBHe KHUCIOT C
OCHOBaHHUSAMH. B3auMoeicTBre KUCIOT C OKCHIAAMH METAIOB. B3anmMojeiiCTBIE KUCIIOT C METaJUIaMH.
BzaumogeiicTBue kuciot ¢ consamu. Bzaumoneiictsue menoueit ¢ kuciaoraMu. Baumonelictrue menoveit
C OKCUJaMu HeMeTaioB. BzaumopeiicTBue menouei ¢ consimMu. [lomydeHne u CBOHCTBA HEPACTBOPUMBIX
OCHOBaHMi. B3anMoieiicTBE OCHOBHBIX OKCHJIOB C KUCIOTAMH. B3anMOAEHCTBHE OCHOBHBIX OKCHUIOB C
BOoJIoH. B3amMojelicTBUE KHUCIOTHRIX OKCHUIIOB C IIE€JI0UYaMHU.

IIpakTuyeckue padoTel 4. YCIOBUS TEUCHUS XUMHUUYECKUX PEAKIUN MEXY PACTBOPAMH 3JIEKTPOIUTOB
JI0 KOHIIa.

5. Penienune skciepuMEHTAIbHbBIX 3a]1a4.

HTorosasi KOHTpOIbHaAsI padoTa 32 Kypc XHMHHM 8 KJ1acca

IIpeaMeTHBIMU pe3yJabTATAMM U3YUCHHUSI PEAMETA « XUMUSD) SIBISIIOTCS CIEAYIOINUE YMEHUS:

Tema: «BBenenue B xumuio. [lpexmer xumum»

Brimmyckauk HAyIUTCS:

PackppiBaTh CMBICII OCHOBHBIX IMOHSITUH: BEIIECTBO, XUMUUYCCKUM AIEMEHT, OTHOCUTEIIbHAS aTOMHAs U
MOJICKYJISIPHAST MACCHI;



Ha3bIBaTh XUMHYCCKHE DJICMCHTHI;

BBIYUCIISATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaK)Ke€ MacCOBYIO JIOJIO
XUMUYECKOTO DJIEMEHTA B COSIMHEHUSIX IS OLEHKU UX MPAKTUUYECKOM 3HAUUMOCTH;

cOO0JIF0IaTh TIPaBUJIa TEXHUKH O0€30TIACHOCTH MPH MTPOBEACHUU HAOIIOACHUN U OIIBITOB

BrInyCKHUK NOJy4UT BOZMOXKHOCTh HAYUUTHCSL:

ONPEEIISATh POJIb PA3JIMUHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

XapaKTepPU30BaTh METO/Ibl XMMUYECKOW HAyKH (HAOJIOCHHE, CPABHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U HX
pOJIb B TTIO3HAHUU TTPUPO/IBI

Tema: «KATOMBI XHMHYECKHX 3JI€EMEHTOB)

Brinmyckuuk HayyuTCs:

PackppiBaTh CMBICT OCHOBHBIX MOHITHI: aTOM, H30TOIIbI, XUMUUYECKAsI CBSI3b, AIEKTPOOTPULIATEIHLHOCTD;
OOBSICHATH (PM3UUECKUI CMBICI TIOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMepa IPYIIBI, HOMepa Iepro/ia;
COCTaBJISITh CXEMBI CTPOCHHS aTOMOB TiepBhIX 20 3eMeHTOB nepuoaudeckoit cucremsl J[.M.Menneneena;
pasznuyaTh BUIBl XUMUYCCKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAICHTHYIO HEMOJSPHYIO U
METaJUIMYECKYIO;

M300pakaTh AIIEKTPOHHO-WOHHBIE (DOPMYIBI BEIIECTB, OOpA30BAHHBIX XUMHUYECKUMH CBS3SIMHU Pa3HOTO
BHA.

BrinyCKHUK NOTYyYUT BOZMOKHOCTh HAYYUTHCSL:

0CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JIJIs1 IPAKTUUECKOU NEsATENbHOCTH YEJIOBEKA;

OIKCHIBATh U3YUYCHHBIC OOBEKThI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOT'O aHaJIN3a

Tema: «IIpocThie BemecTBa»

BrinyckHuK HayyuTCS:

KJIACCU(UIIMPOBATh XUMUUCCKHUE JIEMEHTHI Ha METaJUIbl, HEMETAJUIbl, HHEPTHBIC AJIEMEHTHI (Ta3bl) JJIs
OCO3HAHUS BAXXHOCTH YIOPSJOUCHHOCTH HAYIHBIX 3HAHUH;

BBIUUCJIIATH KOJMYECTBO BEUIECTBA, 00BEM MM MACCy MO KOJMYECTBY BEIIECTBA;

BhINyCKHHK MOTYYNUT BO3MOXHOCTh HAYYHUTHCS:

pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCHONb3ysd CpEIACTBA YCTHOM W INHCBMEHHON
KOMMYHHKAIlMU TIpU paboTe ¢ TeKcTaMH y4deOHWKAa W JIOTOJHHUTEILHOW JUTEpaTypod, CIpaBOYHBIMH
TaOIUIIaAMH;

MPOSIBJIATH TOTOBHOCTD K YBa)KEHHIO MHOW TOUKU 3PEHUS MIPU OOCYKICHUU PE3yJIbTaTOB BBIIIOJHEHHON
paboThI

Tema: «CoequHeHUs] XMMHYECKHX 3JIEMEHTOBY

BbIITyCKHHUK HAy4YUTCS:

ONPEAEIATh CTENIEHb OKUCIICHUS DJIEMEHTA B COCTUHEHHMSX;

OIPENEIIATh MPUHAJIEKHOCTD BEIIECTB K ONPEIEeIeHHOMY KJIacCy HEOPraHMUECKHX BEIECTB;
pa3nuyaTh OKCIEPHUMEHTAIBHO KHCIOTBI W IIENOYM, TMONb3YyACh HWHAMKATOPAaMH; OCO3HaBaTb
HEOOXOIMMOCTb COOJIIOZCHHUS MEp 0€3011aCHOCTH NPH OOPAIEHNH ¢ KUCIIOTaMH U ILEI0YaMH.

BBISIBIISITH 3aBUCIMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJIAPHBIX, METAITHUECKUX;

MIPUTOTOBIISITH PACTBOPHI C ONPEACIEHHON MacCOBOM JOJIE pacCTBOPEHHOTO BEILIECTBA;

COCTaBIISITH (POPMYJIBI HEOPTaHUYECKUX COCJMHEHHH I10 CTENEHSM OKHUCICHHsS DJIEMEHTOB, a TaKkKe
3apsaaM MOHOB, yKa3aHHBIM B Ta0JIHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUH H COJIEH;

BrITycKHHK MOTY4YUT BO3MOKHOCTD HAYUUTHCS:

UCIIOJIb30BATh MPHUOOPETEHHBIC 3HAHKS M YMEHUS B PAKTHUECKOH eI TeIbHOCTH U TIOBCETHEBHOU
YKU3HU ISl TIPUTOTOBIICHHS PACTBOPOB 33 JaHHOW KOHIIEHTPAIINH.

Tema: «I3MeHeHHUs1, MPOUCXOASIINE C BellleCTBaMMI»

BrInTycKHUK HayquTCS:

MPUBOAUTH TPUMEPBI XMMUYECKUX MTPOLIECCOB B IPUPOJIE;

n300paxaTh CYIIHOCTh XUMHYECKHX PEAKIUI C TOMOIIBI0 XUMUYECKHX YPAaBHEHUH;

OOBSICHATH Pa3IMIHbIC CIIOCOOBI KJIACCH(UKAIIMH XUMHUYECKUX PEaKITHIA;

MIPOBOIUTH XUMUYECKHE OTBITH U DKCTIEPUMEHTHI ¥ O0BSICHATH UX PE3yJIbTaThI;

BrITycKHMK MOTY4YUT BO3MOKHOCTb HAYUUTHCS:

MMOHUMATh POJIb XHMUYECKUX MPOIECCOB, POTEKAIOIINX B MTPHUPO/IE;

IrpaMOTHO 00paIlaThCsl C BELIECTBAMH B IIOBCEIHEBHOM KU3HHU.

Tema: «PactBopenne. PacTtBopsl. CBolicTBa PAaCTBOPOB 3JIEKTPOJINTOB)

BrInyckHMK HaydnuTCS:



pacKpbIBaTh CMBICI OCHOBHBIX MOHATHUI: PacTBOPBI, MIEKTPOJUT U HEDJIEKTPOIUT, AJIEKTPOJIUTHIECKAS
JIUCCOITHAITNS; OKUCITUTENIh U BOCCTAHOBHUTEIb, OKMCICHNE M BOCCTAHOBJICHHC

OOBSCHSTH CYIIIHOCTh PEAKIM HOHHOTO OOMEHA;

KJIACCU(UIIMPOBATH OKCHJIBI U OCHOBAHMUSI 110 CBOWCTBAM, KHCJIOThI U COJIH 110 COCTAaBY;

COCTABJISITh YPABHEHUSI SJICKTPOJIMTHYECKOW AUCCOLUMALMU KHUCIOT, UICIOYEH, COJICH; IOJIHBIE W
COKpaméHHbIe MOHHBIE YpaBHEHHUS PEaKIMii OOMEHa; YpaBHEHHWS OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii;

COCTaBIISITh YPaBHEHHS PEAKIIH, COOTBETCTBYIOUINX IMOCIEIOBATENIEHOCTH («IEMOYKEe») MPEeBpaIICHUN
HEOPraHWYECKUX BEIECTB PA3IUYHBIX KJIACCOB;

Ha3bIBaTh OOIIUEC XMMHUYCSCKHE CBOWCTBA, XapaKTEPHBIC JUIS KaXJOr0 M3 KIACCOB HEOPTaHWYECKHX
BCILECTB: KUCIOT, OCHOBAaHUM, COJICH;

MPUBOJIUTH MPUMEPHl PEAKIUM, MOJATBEPKIAIOMMNX XUMHUUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB:
OKCHIOB, KUCJIOT, OCHOBAHUM U COJICH;

COCTaBJISITh OKUCIIUTEIIbHO-BOCCTAHOBUTEIBbHBIN OanaHc (U1 U3yYSHHBIX PEaKIri) MO MPEAIOKEHHBIM
CXeMaM peaKkIMid W ONpPEeAesTh BEIIECTBO-OKUCIUTENIb U BEIIECTBO-BOCCTAHOBUTENIb B OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMSIX;

HpOBOI[I/ITb HaGOpaTOpHHG OIIBITHI, HOZITBCp)KILaIOHlI/Ie XUMHUYECCKUC CBOﬁCTBa OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX BEILECTB;

BrinyCKHUK NOSTyYUT BOZMOKHOCTh HAYYUTHCSL:

COCTAaBJIATH MOJIGKyn)IpHI)IC U ITOJIHBIC HOHHBIC ypaBHeHI/I}I 110 COKpaHléHHBIM HNOHHBIM ypaBHCHI/IﬂM;
IIPUBOJIUTH NPUMEPBI PEAKLUH, MMOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3M MEXK/JY OCHOBHBIMU
KJIaCCaMU HEOPraHUYECKUX BEILLECTB;

HUCIIOJIB30BATh HpI/IO6peTéHHHC KIIFOUCBBIC KOMIICTCHTHOCTU HpI/I BBITIOJTHCHUHN HCCJICA0BATCIbCKUX
HpOGKTOB 110 I/ISY‘ICHI/I}O CBOﬁCTB, CHOCO6OB HOJ’Iy‘ICHI/IH n paCHO3HaBaHI/Iﬂ BCIICCTB,

BBISIBIISITh CYLIECTBOBAHUE M'EHETUYECKOI B3aUMOCBSI3H MEXK Y BEIIECTBAMU B PSIAY: IPOCTOE BELIECTBO —
OKCUJl — THJIPOKCHUJ — COJIb;

3. TemaTuueckoe naiaHupoBanue(8 kiaacc)

Ne ypoxor Ha3panmue pa3nena, riae KoauuyecTBo 4acos
Bcero N3 nux (popmMbI KOHTPOJIA)
KOHTPOJILHBIX | MPAKTHYECKHX
padoTt padot
1 Brenenue 5 - 1
2 ATOMBI xumuueckux | 10 1 -
DJIEMEHTOB
3 [IpocTsie BemecTBa 8 1 -
4 CoennHeHus xumuueckux | 10 - 1
DJIEMEHTOB
5 HN3meHneHus, 16 1 1
MPOUCKOSIIINE c
BEI[ECTBAMH
6 PactBopenue. PacTBophl. 22 1 2
CgoiicTBa pacTBOpoB
AJIEKTPOJIUTOB
HUTOTr'O 68 4 5

1. PE3VJIBTATBI OCBOEHUHSI YYEBHOI'O IIPEJIMETA 9 kaacc
JIMYHOCTHBIMH pe3yJabTATAMH U3YyUCHHS TIpeaMeTa « XUMUS SIBISIOTCS CIICTYIONIE YMEHHUS:




Oco3HaBaTh €IUHCTBO U IIEJIOCTHOCTb OKPY’KAIOIIEr0 MHpa, BO3MOXHOCTH €ro I103HaBa€MOCTH U
00BSICHUMOCTH Ha OCHOBE JJOCTHKEHUN HAyKH.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHHE:

0CO3HaBATh NOTPEOHOCTh U TOTOBHOCTH K caMO0OOPa30BaHMIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEIbHOM
JESITEIbHOCTH BHE ILKOJIBL;

OLIEHUBATh )KU3HEHHbIE CUTYaLlUU ¢ TOUKH 3peHHs 0€30I1acHOr0 00pasa KU3HU U COXPAHEHUS 3110POBbS;
OLICHUBATH IKOJOTUYECKUH PHCK B3aMMOOTHOILICHU YEIOBEKa U IPUPOIBL.

Br1Oupate nocTynku, HaleJIeHHbIE HA COXpaHEHNE U OEpeXHOE OTHOLIEHUE K IIPUPOAE, OCOOEHHO JKUBO,
n30erasi NPOTHBOIOJIOXKHBIX IOCTYIKOB, IOCTEIIEHHO Y4ach M OCBaWBas CTPATETHIO PALMOHAJIBHOTO
MIPUPOIOTIONB30BaHHS.

Cpedcmeom pazeumusi TMIHOCTHBIX PE3YJIbTATOB CIYKaT y4eOHBIA MaTepral U MPOIYyKTUBHBIC 3aJaHHs
yueOHUKa, HalleJIeHHbIE Ha 0-10 JIMHUIO Pa3BUTHS — YMEHHE OLICHUBAaTh IIOBEACHHE YEJIOBEKa C TOUKU
3pEeHUsI XUMHUUECKON 0€30MacHOCTH MO OTHOUICHHUIO K YeJIOBEKY M MPUPOJIC.

MeTtanpeaMeTHbBIMH Pe3yIbTaTaMU U3yUeHHS Kypca « XUMUs sIBIIsiCTCS JOPMUPOBAHNE YHUBEPCATBHBIX
yaeOHbIX neictuii (VY /).

Peayviamuenvie YV

CamocrosATennbHO OOHapyXHUBaTh U (HOPMYIHPOBATH y4eOHYIO MpOOJieMy, ONpeneNiaTh Leib Yy4eOHOH
JesITeIbHOCTH, BEIONPATh TEMY IPOEKTA.

BoiaBurate Bepcun perieHust mpooaeMbl, 0CO3HaBaTh KOHEUHBIN Pe3yJIbTaT, BHIOUPATh U3 MPEIIOKECHHBIX
Y MCKaTh CAMOCTOSATENILHO CPEJICTBA JOCTHKCHUS 1ICTIH.

CoctaBisiTh (MHAMBUAYAILHO WU B TPYIINE) TUIaH pelieHHs PoOIeMbl (BBITIOIHEHHS IPOCKTA).

Paborast o miany, cBepsTh CBOM ACUCTBHS C LIEIbIO M, IPH HEOOXOJMMOCTH, HCIPABISATH OIIUOKH
CaMOCTOSITETIHHO.

B amanore ¢ yuutenaeM COBEPIICHCTBOBATH CAMOCTOSITENILHO BIPA0OTAaHHBIE KPUTEPUH OLICHKH.
CaMocTosATeNbHO 00HAPYXHUBATh B (POPMYITUPOBATH MPOOIIEMY B KIIACCHOW M HHIUBUAYAIBHOHN yueOHOM
JeSITETIbHOCTH.

BeiBuraths Bepcuu perieHust mpoodaeMbl, 0CO3HABATh KOHEUHBIH pe3yJIbTaT, BEIOUPATh U3 MPETIOKEHHBIX
Y MCKaTh CAMOCTOSATENILHO CPEJICTBA AOCTHKCHUS IICTIH.

CaMocCTOATEeNIFHO OCO3HABaTh IPUYMHBI CBOETO yCIeXa MM Heyclexa U HaXOIUTh CIHOCOOBI BBIXOJA M3
CUTYyalllu HeycIiexa.

Cpeocmeom ¢popmupoganus perynssTUBHBIX Y'Y ]l cioykaT TEXHOIOTHs MPOOJIEMHOro JMajiora Ha JTare
M3y4YeHHsT HOBOTO MaTepuayia W TEXHOJOTUS OLEHMBAaHUS OOpa30BATENBHBIX JOCTHXKEHHH (y4eOHBIX
YCTIEXOB).

Iloznasamenvuvie YVJI:

AHanm3upoBaTh, CpaBHUBATH, KJIACCUPHUUINPOBATh U 0000IaTh (HaKThl U SBICHUS. BBIBIATE NPUYMHBL U
CJICZICTBUS IPOCTHIX SIBICHHUM.

OCyIIEeCTBIIAT, CPAaBHEHHWE, CEPUAIUMI0 M KIacCH(HKAIMIO, CAaMOCTOSTEIBHO BBHIOMpAs OCHOBAHHS U
KPUTEPHU JUTS YKa3aHHBIX JIOTHUECKUX OTIepalrii; CTPOUTH KiIacCU(UKAIMIO HA OCHOBE TUXOTOMUYECKOTO
JieJieHns (Ha OCHOBE OTPHIIAHUS).

CTpOUTB JIOTHYECKOE PACCYKIICHHE, BKIIOYAIOIIEEe YCTAHOBICHUE TPHYMHHO-CIICICTBEHHBIX CBSI3CH.
Co31aBaTh cXeMaTHUECKHE MOJICITH C BBIZICTICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

CocTaBisTh TE3UCHI, paA3NUYHbIE BHUIBl IUIAHOB (IPOCTHIX, CIOXKHBIX W T.I.). IIpeoOpa3oBbIBaTH
MH(QOPMALIO W3 OJHOTO BHJA B APYroH (TabJHIly B TEKCT U IIp.).

BrrauTeIBaTE BCE YPOBHU TEKCTOBOM MH(DOPMAITHH.

YMeTh onpenesnsiTh BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEACHUM, TPOU3BOAUTE OUCK MH(OpMAaIHH,
aHaAJM3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTD.

YMeTh HCTONB30BaTh KOMIBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJOTMHM KaK WHCTPYMEHT JUIst
JOCTIDKEHHSI CBOMX Iielield. YMeTh BBIOMpATh aJleKBaTHBIC 3aJlaue MHCTPYMEHTAIbHBIE MPOrpaMMHO-
anmapaTHble CPEJICTBA U CEPBHCHI.

Kommynuxamuenwvie YVJI:

CaMoCTOSATEIbHO OpPTaHM30BhIBAThL y4eOHOE B3aUMOJICHCTBHE B Tpymme (OmpeaessiTh OOIIWe IIeH,
pacrpenensiTh poi, J0rOBAPUBATHCS APYT C APYTOM H T.11.).

OTcrauBast CBOIO TOUKY 3PEHUS, IPUBOANTH apTyMEHTHI, MOATBEPKAast X (aKTaMu.

YMeThb B3MIISIHYTh Ha CHTYaIlUIO C MHOU MO3UIIMU 1 JIOTOBAPUBATHCS C JIFOJbMHU MHBIX MTO3UIINH.
Cpeocmeom @opmuposanus KOMMYHUKATHUBHBIX Y'Y/ ciyxar TexHOIOTHsS NpPOOJIEMHOTrO auaora
(moOy>xJarouii ¥ MOABOJSIINKI AUanor) u paboTa B MaJbIX TPyINax, TakkKe MCIOJIb30BaHUE HAa YPOKax
3JIEMEHTOB TE€XHOJIOI'MH IPOYKTUBHOI'O YTCHHUS.




IIpenMeTHBIMH pe3yJIbTATAMH U3yUEHUS PEAMETa « XUMUS ABISIOTCS:

1.B no3naBartesibHOM cepe:

JaBaTh ONpEIENEHUS] HM3YUYECHHBIX NOHATHM: «(XUMHYECKMH JJIEMEHT», «aTOM», «HOH», «MOJEKyiay,
«IIPOCTBIE W CJIOXKHBIE BEILECTBA», «BEILIECTBO», «XMMHUYECKas (popMmysa», «OTHOCHTEJIbHAsI aTOMHAs
Macca», «OTHOCUTENbHAas  MOJIEKYJSpHas  Macca», «BaJEHTHOCTb», «CTEHEHb  OKHCJICHU»,
«KpUCTAJNTMUECKasi PEUICTKa», «OKCHUIBD, «KHCIOTBI», «OCHOBAHUS», «CONM», «aM(pOTEpHOCTHY,
«UHAUKATOPY», «IEPUOAMUYECKHH 3aKOHY», «IIEPUOUYECKasi TaOIUIa», «U30TOMBD, «XUMHUUECKas CBSI3bY,
«IEKTPOOTPULIATEILHOCTDY, «XUMUYECKAs PEaKIHs», «XUMUIECKOE yPaBHEHUEY, KTEHETUUECKas CBS3bY,
«OKHCJIEHHE», «BOCCTAHOBIICHHE», «QJIEKTPOJUTHUECKAs JUCCOLUAIUSI», «CKOPOCTh XUMHYECKOH
peaxumn»;

OIMcaTh AEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MPOBEACHHBIE XUMUYECKUE IKCIICPUMEHTHI;

ONHKCBHIBATh M pPa3jindaTh H3YYEHHBIC KJIACCHl HEOPraHWYECKUX COECOUHEHHUM, IPOCTbIE U CIIOKHBIC
BEIIECTBA, XMMUYECKUE PEaKIH;

KJaccu(UIUPOBaTh U3yUCHHbIE OOBEKTHI U SIBICHUS;

JenaTh BBIBOABI M YMO3AKJIIOYEHHUS! M3 HAOMIOACHUM, W3YYEHHBIX XHUMHYECKHX 3aKOHOMEPHOCTEH,
MIPOrHO3HPOBATH CBOMCTBA HEM3YUECHHBIX BEIIECTB [0 aHAJIOTMH CO CBOMCTBaMHU U3yUYEHHBIX;
CTPYKTYpUpPOBaTh HW3y4YCHHBIH MaTepual M XUMHYECKYI0 HH(OpMANHUIO, TONYyYCHHYI0 W3 JPYTrux
HCTOYHHUKOB;

MOJIEJIMPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 Mepro0B, CTPOSHKE MPOCTHIX MOJIEKYJT;

2. B 1eHHOCTHO - OpMEHTAIIMOHHOM cdepe:

aHAJTM3UPOBATh U OLCHUBATh IOCIEACTBUS U OKpY)Karolled cpelnsl OBITOBOM M MPOM3BOIACTBEHHOMN
JIesITeIbHOCTH YeJIOBeKa, CBA3aHHOM ¢

nepepabOTKO BEIECTB;

B Tpynosoii cdepe:

MIPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT;

B cepe Oe3onmacHoCTH KU3HEAEATEIbHOCTH:

OKa3bIBaTh MEPBYIO MIOMOIIb NIPU OTPABIECHUAX, OKOTaX M APYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMU U
nabopaTopHBIM 000PYIOBAHUEM.

* XUMHYECKOH CHMBOJIMKH: 3HAKOB XUMHUYECKHX 3JIEMEHTOB, (OPMYJI XUMHUUECKUX BEILECTB U yPaBHEHUH
XUMHAYECKHX PEaKIINK;

* BOKHEHIINX XUMHUYECKHUX MTOHATHI: XUMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAs U
MOJIEKYJISIpHasE MacChl, MOH, XUMHUYECKasl CBSI3b, BEIIECTBO. KIACCU(HKALUS BEIIECTB, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIN 00beM, XMMHUYECKasl peakLus, KIacCH(pPUKaLUs peaKyid, dIEKTPOIUT U HEIIIEKTPOJIHT,
3JEKTPOJINTHYECKAs AUCCOIMAIINS, OKHCITUTENh U BOCCTAHOBUTEIb, OKHCIICHHE U BOCCTAaHOBJIEHHE;

* OCHOBHBIX 3aKOHOB XUMHH: COXPAHEHHNSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOINIECKUI 3aKOH;
* Ha3bIBAaTh: XUMHUYECKHE HJIEMEHTHI, COEIMHEHHUS H3YUEHHBIX KIIACCOB;

* 00BSICHATH (PU3MUYECKUH CMBICT aTOMHOIO (IIOPSIIKOBOI'O) HOMEpPAa XUMHUYECKOI'O 3JIEMEHTa, HOMEpPOB
IpyIIBl U NIEPUOJA, K KOTOPBIM NIEMEHT IPHUHAUICKUAT B nepuoandeckoil cucreme JI.M. Menneneesa;
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB B Npeneiax MajiblX IIEPHOAOB M TJaBHBIX MOATPYIIIL;
CYILIHOCTb PEAKLH HOHHOTO OOMEHa;

*XapaKTepu30BaTh: XUMHUYECKHUE DJIEMEHTHI (OT BOAOPOAA 1O KajbIMs) HAa OCHOBE UX IOJOXKEHUS B
nepuonudeckoit cucreme J.M.MenaeneeBa u 0COOCHHOCTEH CTPOSHHS MX aTOMOB; XMMHYECKIE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX BEIECTB;

* ONpEJIENATL: COCTAaB BEIIECTB M0 WX (OpMyJiaM, MPHHAIIEKHOCTh BEIECTB K ONPEIETICHHOMY Kilaccy
COCIMHEHWH, THITBI XHMHUYECKHUX pEaKIHWH, CTENeHb OKHUCIEHHS DJIEMEHTAa B COEIUHEHMSX, THII
XUMHYECKOH CBSI3U B COEATMHEHUSX, BO3SMOKHOCTb IIPOTEKAHUS PEAKIIUN

MOHHOT'0 OOMEHa;

COCTaBIISITh: (DOPMYJIBI HEOPTaHHUYECKHX COCIUHEHWIH W3yYEHHBIX KJIACCOB; CXEMBl CTPOCHHS aTOMOB
nepBbixX 20 3eMeHToB nepuoandeckoit cuctemsl .M. MenaeneeBa; ypaBHEHUSI XUMUUYECKUX PEAKLIUML;

* oOparmarbcsi ¢ XUMUYECKOW OCYI0M U J1a00paTOpHBIM 000pyI0BaHUEM;

* BBIYMCIIATH: MACCOBYIO JIONIO XUMHYECKOTO JJIEMEHTa HO (OpMyJie COEINWHEHHS; MACCOBYIO JIOJIO
BEIIECTBA B PAaCTBOPE; KOJIWYECTBO BEIIECTBA, OOHEM HIJIM MAcCy MO KOJIMYECTBY BEIIECTBA, O0BEMY HITH
MAacce peareHTOB WM MIPOAYKTOB PEaKIIUU;

Hcnonp3oBanue nproOpETEeHHBIX 3HAHWH W yMEHWH B NMPAKTHYECKOH AESITEIHHOCTH M TOBCEIHEBHON
KU3HU U151 OE30IacHOTO OOpalleHHsl ¢ BEUIECTBAMH M MaTE€pHAIaMM; 3KOJIOTMYECKHM TI'DaMOTHOTO
MOBEJICHUS B OKPYXKAIOLIEH CpeJie; OLIEHKU BIMSHMS XUMUYECKOTO 3arpsA3HEHUS OKpYXKaroIleld cpebl Ha



OpraHU3M uYeJIOBEeKa; KPUTUYECKOH OLIeHKW HH(OpMAalMU O BEIIECTBAaX, UCIOJIb3YEMBIX B OBITY;
IIPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHLIEHTPAIUH.

nosiokeHue Metamwios B [1.C.;  Merannudeckas CBsA3b, METAIUIMUECKAsl KPUCTAIIIMUECKas PEIIETKa,
¢u3nuecKue CBOMCTBA METAILIOB.

ob1re XxuMuYeckre cBoiictBa Me: B3anmozelicteue ¢ HeMe, Bogo#, KMCIOTaMH, COJISIMU.
KJIacCU(HUKAIMIO CIJIABOB HA OCHOBE YEPHBIX (YyTyH M CTajlb) M LBETHHIX METAJUIOB, XapaKTEPUCTHUKY
(u3NUECKUX CBOHCTB METAJIIIOB.

OCHOBHbBIE CIIOCOOBI ONTy4eHHs Me B IPOMBIIIUIEHHOCTH.

BaKHEHININE COEANHEHNUS IET0YHO3EMENBHBIX METAIIIIOB

XUMHUYECKHE CBOWCTBA AIIOMUHUS, XKele3a.

OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHHUSI CBOMCTB 3JIEMEHTOB-METAIJIOB B TIpE/Ieiax INIABHBIX MOATPYIII;
XapaKTepU30BaTh CTPOCHKE U O0IIME CBOIICTBA METAILIOB;

ONMCHIBATh CBOMCTBA BBICIINX OKCHIIOB AJIEMEHTOB-METAIIJIOB M COOTBETCTBYIOIINX UM OCHOBAHUII;
ONMCHIBATh PEaKIIUU BOCCTAHOBJIEHNS METAJIJIOB U3 UX OKCHJIOB;

XapaKTepU30BaTh YCIOBUS U CIIOCOOBI IPEAYNPEKICHUS KOPPO3UU METAJUIOB,;

XapaKTepU30BaTh CBOICTBA M 00IaCTH IPUMEHEHHUS] METAIUIMYECKUX CILUIABOB;

COCTaBJIATh CXEMBI CTPOECHHUS aTOMOB 3JIEMEHTOB-METAJIJIOB JIUTHSA, HATPUS, MarHUs, aJllOMUHUS, KaJlus,
KaJIBIIHS );

- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB-METAJIOB B Ipeesiax IJIaBHBIX MOATPYIII;
XapaKTepHU30BaTh XUMUYECKHE CBOMCTBA METAIIJIOB U MX COETUHEHU;

OIHCHIBATh CBSI3b MEXKIY COCTaBOM, CTPOCHHEM, CBOWCTBAMHU BEIECTB-METAIJIOB U UX MPUMEHEHHEM;
-HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON AESITEIbHOCTH U IOBCETHEBHOM KU3HU:
Uit 6e3omacHoro oOparieHust ¢ Me, 3KOJIOTHYeCKd TPaMOTHOTO TMOBEACHHUS B OKpYKalollel cpene,
KPUTHYECKOH OLIEHKH HH(OPMAIIUHU O BEIECTBAX, UCIIOIB3yEMBIX B OBITY

3alUChIBaTh ypaBHEHMs peakuuid B3aumopeiictBus ¢ HeMe, kucinoramu, CcOJSIMH, HCIONb3YsI
AIEKTPOXUMHUYECKHN PsIl HANpsDKeHU Me Ul XapaKTepUCTHKH XMMUYECKUX CBOMCTB

OIMCHIBATH CBOMCTBA U 00JIACTH PUMECHEHHSI Pa3IUYHBIX METAJUIOB U CIIJIABOB

COCTaBJISITh CXEMY CTPOCHHS aTOMa JKeJie3a;

3aMMCBIBaTh YPaBHEHMs peakUuil Xxumuueckux cBoicTB xene3a (OBP) ¢ oOpa3zoBanueM coennHeHHH ¢
Pa3IUYHBIMU CTETIEHSIMHU OKHCIIEHUS;

ONIPEIETATH COSIMHENHNS, COEpIKAIKeE HOHBI Fe" 1 Fe3* ¢ moMOIIbIo KaueCTBEHHBIX PEAaKIINii
00pamaTecsi ¢ XMMHUYECKON MOCYA0H 1 1abOpaTOPHBIM 000PYAOBaHHUEM;

pacro3HaBaTh ONBITHBIM IIyTEM COEIMHEHUS METaILI.

nosnoxxeane HemertaioB B I1.C. J[.M1.MenzeneeBa;

ATOMHBIE XAPAKTEPHUCTUKU DIEMEHTOB-HEMETAJUIOB, IPUYMHBI W 3aKOHOMEPHOCTH HMX HM3MEHEHHUS B
MIEPHOAX U IPyTIaX;

-0COOEHHOCTH KPHUCTAIIIMYECKOTO CTPOEHHUSI HEMETAILJIOB;

-CTPOCHHE aTOMOB-HEMETAJIIOB, (PU3NUECKUE CBOWCTBA.

- CTPOEHHE aTOMOB T'aJIOTCHOB, CTEIIEHH OKHCIICHNUS, (PrU3nYecKre 1 XMMUYEeCKUE CBOMCTBRA.

-CBOICTBA CEpHOI KUCIIOTHI B CBEeTE mpeacTaBieHuit TO/1;

-OKHCJIUTEIbHBIE CBOWCTBA KOHII. CEpHON KUCIOTHI B cBeTe OBP;

-KayeCTBEHHYIO PEaKIHIo Ha CyJib(aT-uoOH.

-(hr3nveckne 1 XMMUYeCKUe CBOICTBA a30Ta;

-KpyTOBOpOT a30Ta B MIPUPOJIE.

- CTPOEHHE MOJIEKYJIB aMMHAKa;

-TOHOPHO-AaKIENTOPHBIH MeXaHU3M 00pa30BaHMs CBSI3U B HOHE aMMOHUS;

-CBOICTBA aMMHaKa;

-CITIOCOOBI IOJTYYEHHSI ¥ PAcIIO3HABAHMS aMMHaKa

- CBOMCTBA KMCIIOPOJIHBIX COETMHEHUH a30Ta U a30THON KUCIIOTHI KaK OKUCIIUTEIS.

- XapaKTepH30BaTh CBOMCTBA yTIIepo/ia M AIEMEHTOB MMOATPYIIIBI YTIIepoaa

- CBOMCTBA, 3HAYEHUE COCIMHEHNHN yIiIepoJa U KPEMHUS B )KMBOW U HEXUBOU NpUpPOJIE.

-COCTAaBJIATh CXEMBI CTPOEHHS aTOMOB XMMHUYECKUX IEMEHTOB -HEMETAIIOB;

-aBaTh XapaKTEPUCTHUKY AJIEMEHTaM-HEMETAJUIAM Ha OCHOBE UX rnosiokeHus B [ICXD;

-00BACHATE CXO/ICTBO H Pa3W4He B CTPOSHUH aTOMOB 3JIEMEHTOB-HEMETAJIJIOB;

- OOBSICHATD 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB-HEMETAIIIOB;

- XapaKTepHU30BaTh XMMHUYECKUE IJIEMEHTHI-HEMETAIUIBI MAJIBIX TIEPHOIOB;




- OTIHMCHIBATh CBOMCTBA BBICIINX OKCHIOB XUMHUYECKHUX DJIEMEHTOB-HEMETAILIOB MaJIBIX ITEPHOOB, a TAKKE
o011re CBOMCTBA COOTBETCTBYIOIIMX MM KHCIIOT;

-CpaBHHUBATh HEMETAIUIBI C METaJIaMU

- COCTaBJIATh CXEMBI CTPOEHHS aTOMOB TaJIOr€HOB;

-Ha OCHOBaHHWH CTPOEHUS aTOMOB OOBSCHATh M3MEHEHHE CBOWCTB raJIOr€HOB B TPYIIIIE;

-3aMHCHIBATh YPABHEHUS peaKiuii ¢ ToUkH 3penuss OBP

-XapaKTepu30BaTh XUMUUECKUE 3JIEMEHTHI MOATPYIIIIBI CEPHI;

-3aMHCHIBAaTh YPABHEHUSI XUMUYECKUX PEAKIMI B MOJIEKYJISIPHOM | ¢ TOUKH 3perns OBP

- OIIUCBHIBAThH CBOMCTBA aMmMHaKa ¢ Touku 3peHns OBP u ero ¢usnonorndeckoe Bo3eiicTBHE HA OpTraHU3M
- 00pamaTeCs ¢ XUMUYECKON TIOCYA0H U 1a00paTOpHBEIM 000pyJ0BaHUEM;

-[0JTy4aTh U cOOMpaTh aMMHAK;

-pacrio3HaBaTh OMBITHBIM ITyTEM aMMHaK

- COCTaBJIATh CXEMBI CTPOECHHUS aTOMOB 3JIEMEHTOB IOATPYIIIBI yIIIepoia

- COCTaBIATH (GOPMYJIBI COCTUHEHUH yriepoJa U KpeMHUS, HIUTIOCTPUPYIOIINE CBOMCTBA KapOOHATOB M
CHJIMKATOB

-pacro3HaBaTh PACTBOPHI KUCIOT U IIEJI0YeH, XJIOpUA-, CyIb]art-, KapOOHAT-HOHBI U HOHBI aMMOHHS;

- ONHMCBIBATHL XHWMHUUYCCKOC 3arpA3HCHHC OprX(aIOHICﬁ Cpeabl KakK CJICACTBHUC IMPOU3BOJACTBECHHBIX
MPOIECCOB, CIIOCOOBI 3aITUTHI OT 3arPsS3HEHUI

WCTIOTIB30BaTh MPUOOPETEHHBIE 3HAHKS 1 YMEHHUS B IPAKTHUECKON JESATEITFHOCTH U TOBCETHEBHOM KU3HU
JUISL:

06’LHCHCHI/IH XUMHYECCKHUX HBHGHI/Iﬁ, MMPOUCXOAIINX B IpHUPOAC, 6I)ITy 1 Ha IPOMU3BOACTBE,

HKOJIOTHYECKH TPAaMOTHOTO TIOBEJICHHSI B OKPYXKAOIIEH cperie;

OLICHKU BJIMAHUA XUMHUYCCKOT'O 3arpsA3HCHUA oxpymafomeﬁ Cp€abl Ha OPraHrU3M YCJIOBCKA U APYTHUEC JKUBLIC
Opra’Hu3Msbl;

Oe3ormacHOro 0OpaIIeHus C TOPIOYNMH U TOKCHYHBIMU BEIECTBAMH, J1a00paTOPHBIM 000PYIOBAaHHEM;
KPUTHYECKOH OIEHKH IOCTOBEPHOCTH XUMHUYECKOW WH(POPMAITHH, TTOCTYTAIONIEH U3 pa3HBIX HICTOYHUKOB.

9 kaacc Cogep:xkanue

Pasnen 1.BBenenne. O0mas XapakTepUCTHKA XUMHUYECKHX 3JIEMEHTOB M XUMHYECKHUX PeaKIuii
Ilepuoauuecknii 3axon u [lepuoanueckas cucreMa xXuMnueckux nemenToB Jl. U. MenaeneeBa
XapakTepucTHKa 3JIEMEHTA 110 €ro MnojoxeHuto B [lepuoandeckoit cucreMe XuMuueckux 3nementos /. U.
MenneneeBa. CBoilcTBa OKCHIIOB, KUCJIOT, OCHOBAaHUH M COJIEM B CBETE TEOPHUM 3JIECKTPOJUTHUECKOM
JMCCOLMAIIMHA ¥ OKHCIIEHUA-BOCCTAHOBJICHHS.

[ousiTre 0 EPEXOHBIX 3eMEeHTaX. AMGPOTEPHOCTh. ['€HETHYECKUI Psi/l IEPEXOHOTO dJIEMEHTA.
[lepuonuueckuii 3akoH u [lepuonnueckas cucreMa xumuueckux snemeHToB /1. 1. Menneneena.
Xumuueckasi opraHu3alys >KUBOM U HEKUBOW MPUPOAbl. XUMHUYECKHM COCTaB siipa, MAHTUU U 3€MHOU
KOPBL. XMUMHUYECKHUE JIEMEHTHI B KJIETKAX KHUBBIX OPraHU3MOB. Makpo- ¥ MUKPOIJIEMEHTHI.

O00011IeHNE CBEJICHHUI 0 XUMUYECKUX peakiuax. Kiaccupukanms XUMUUIECKUX PEaKIUil 10 Pa3InIHbIM
MpPHU3HAKAM: «YHCIO M COCTaB PEAarupyIOMIMX ¢ OOpa3yIoIUXCS BEHIECTB», «TEIIOBOH AhderTy,
«HAIIPABJICHUE», KA3MEHCHHE CTEIICHEH OKUCIICHHUS DJIEMEHTOB, 00pa3ymIUX pearupyoollue BeIecTBay,
«hazay, «ucrnonp3oBaHUe KaTanuszaTopay. [IOHATHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopsl,
BIUSIOIINE HA CKOPOCTh XMMHYECKUX peakinii. KatanmmzaTops! 1 katann3. THrHOUTOphI. AHTHOKCHIAHTHI.
HemoncTpanuu. Paznmumunsie dopmer tadbmuier Jl. MU.Menaeneea. Monenu aTOMOB 3JeMEHTOB 1—-T0
epuo10B. MoieIh CTPOSHUS 36MHOTO mapa (IMONepedHbIi pa3pe3). 3aBUCHUMOCTh CKOPOCTH XUMHUIECKOM
peaKkuuy OT MPUPOABl PEATHPYIOUIMX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW pEaKUUH OT
KOHLIGHTPAllUU PEArupyIolIUX BEUIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHMUYECKOW pEakUud OT IUIOLIaAu
COTIPUKOCHOBEHUSI PEarupyIoniX BEMIeCTB ((KUTIALIII CION»).

JladopaTopHbie onbIThl 1. [lomyueHue rUApOKCHIa IMHKA W HCCICAOBAHME €ro CBOWMCTB. 2.
MogenupoBanue nocrpoenus [lepuonnueckoit cuctemMbl xumudeckux saemeHToB . U.Menneneena
JluarnocTuyeckasi KOHTPoJbHasi padoTa

Pazgen 2. MeTaLibl

Ilonoxxenue ™eramioB B Ilepuoauueckoil cucreme xumuueckux siaemeHtoB . M. Menneneesa.
Merannndeckass KpUCTALIHYECKast PEIIeTKa U MeTa/uTniecKas XuMudeckasi cBsi3b. OOmme Qusndeckue
cBoiictBa MeTayuioB. CriaBbl, UX CBOWCTBA U 3HAYeHHWE. XHMMHUYECKHE CBOMCTBA METAJNIOB Kak
BOCCTAaHOBUTEJICH, a TAKXKE B CBETE MX IMOJIOKCHHS B JIEKTPOXUMHIECKOM PSIY HAPSDKCHUH METaLIOB.
Koppo3us metamioB u criocoOb! 60pb0bI ¢ Held. MeTtamtst B ipupose. OOIme crnocoObl HX MOTYYeHUS.



O01as xapakTepucTHKA MIEJ0YHBIX MeTALI0B. MeTautsl B mpupoze. O0Iue criocoObl UX MOTYICHHS.
Crtpoenune aromoB. lllenodnbie MeTamasl — MPOCThIE BellecTBa. BakHeWIne COeIWHEHUs MIEIOYHBIX
METaJNIOB —OKCHBI, THAPOKCHIIBI M COMH (XJIOpUAbI, KapOOHATHI, Cyab(aThl, HUTPATHI), UX CBOUCTBA U
NpUMEHEHUE B HApOJHOM Xo3stiicTBe. KanuiiHble ynoOpeHust.

O0mas xapakTepucTHKa 3jeMeHTOB TiaBHoii moarpymnesl II rpynmbl. CTpoeHHEe aToOMOB.
[[lemoyHO3EMETbHBIE METAJUTBI — IPOCTHIE BEIIECTBA. BakHEWIINe COeAMHEHUS MIeTOYHO3EMENbHBIX
METaJNIOB — OKCHJbI, TUAPOKCUABI U COIH (XJIOpUIBI, KapOOHATHI, HUTPATHI, CyNb(haThl, pocdarer), HX
CBOICTBa U IPUMEHEHHUE B HAPOJHOM XO3SIUCTBE.

AmomuHuii. CtpoeHre atoma, (pu3mueckre M XUMHYECKHEe CBOWCTBA MPOCTOTO BemiecTBa. CoeqmHeHus
AMIOMUHUST — OKCHJ M THAPOKCHA, UX aMQOTepHBIH XapakTep. Bakneilmue coiu amOMUHHSA.
[IpuMmeHeHue amoOMUHUS U €T0 COSUHEHNH.

Keae3o. Ctpoenne aroma, (HU3MYECKHE W XUMHUUYECKHE CBOWCTBA IPOCTOTO BemecTBa. | eHeTHUeCKue
psaabl Fe2+ u Fe3+. Baxneiimue conu jxene3a. 3HadeHHE jKeJe3a U €ro COSIUHEHHUU M MPUPOIBI U
HapOJHOTO XO34HCTBa.

JdemoncTpamuu. OOpas3iibl MENOYHBIX M MIETOYHO3EMENbHBIX  MeTauioB. (OO0pa3isl  CIDIABOB.
BzaumopeiicTBue pacTBOpOB KHUCIOT M cojed ¢ merauiamu. IlonydyeHwe THOPOKCHUAA AIIOMUHUS U
HCCIIENOBAaHUE €ro CBOMCTB. B3auMopeiicTBue kese3a ¢ CONSIHOW KHUCIOTOW. IlonydeHne runpokcuiion
senesa (1) u (1) u u3yueHnne ux CBOWCTB.

IpakTudeckue padorsl. 1. OcymiecTBIeHHE IEOYKH XMUMHUYECKHX mpeBpameHuit. 2. [lomydenue u
CBOIICTBa cCOeAMHEHNH MeTaJIOB. 3. PenieHne sKcrepruMeHTalbHBIX 33/]a4 Ha pacliO3HaBaHUE U MOIy4YeHUE
COEIMHEHUI METaJUIOB.

Kountpoabnas paGora Nel no teme : MeTamibsny

Paznen 3. Hemerasnnl

OO01as XxapakTepUCTHKa HEMETAILIOB: TojioxkeHue B [leproanyeckoii cuCTeMe XUMUYECKHX 3JIEMEHTOB /1.
N.Menneneena,

OCOOCHHOCTH CTPOEHHSI aTOMOB, JJIEKTPOOTpUIIATeTbHOCTE (D0) Kak Mepa «HeMeTaIUTHIHOCTH, psin 0.
Kpucrannuueckoe cTpoeHHE HEMETAUIOB — MPOCTHIX BemlecTB. AjutoTponus. Puszndeckue cBOWCTBA
HeMeTay10B. OTHOCUTENBHOCTh MOHATHH «METall» U «HEMEeTal.

Bopopoa. ITonoxxenue Bogopona B Ilepuonnueckoii cucreme xumuueckux anemeHTos [1. Y. Menneneena.
CrpoeHnue atomMa M MOJeKyjbl. DPHU3NUECKHe W XMMHUYECKHE CBONCTBA BOJOPOJA, €T0 IOJy4YEeHHE U
MIPUMEHEHHE.

Bopa. Ctpoenue Monekyinbl. BogoponHas xuMuueckas cBsi3b. @U3MUYeCKUe CBOKWCTBA BOJBI. AHOMAIHU
CBOICTB BoJbL. ['mapodunbHble u ruapodoOHBIE BelecTBa. XUMHUYECKHE CBOMCTBA BOABI. Kpyroopor
BOJIBI B mpupojae. Bopooumctka. Aospamus BoAbl. bBbITOBbIe (GUIBTpEL. MHHEpaNbHBIE BOJIBI.
JuctuimmpoBaHHas BoJa, €€ TONyYeHHe U IPUMEHEHHE.

Oo0mas xapakTtepucTuka rajgorenoB. Ctpoerne atomoB. [IpocTeie BeliecTBa 1 OCHOBHBIE COSIMHEHUS
raJloreHoB, UX cBoiicTBa. KpaTkue cBeseHus o xiope, Opome, prope u noze. [IpuMeHeHne raioreHoB U HX
COEJIMHEHHUI B HAPOJIHOM XO34MCTBE.

Cepa. CtpoeHne aToma, aJUIOTPOINKS, CBOIICTBA U IpUMEHEeHne poMOnyeckoit cepbl. Oxeuapl cepsl (IV) u
(VI), ux nomyyenue, cBONCTBa U NpuMeHeHne. CepHas KUCIOTa U €€ COJIM, UX MPUMEHEHHE B HapOJHOM
xo03s1iicTBe. [IpOU3BOACTBO CEPHOM KUCIIOTHI.

A3or. CTpoeHHe atoMa M MOJIEKYJBI, CBOWCTBA IPOCTOrO BellecTBa. AMMMAaK, CTPOEHHE, CBOMICTBA,
nosmydyeHre u npuMmenenue. Conu aMMOHUS, WX cBokcTBa u npuMmenenue. Oxcunbl azora (II) u (IV).
A30OTHas KHCIIOTa, €€ CBOWCTBAa M IpuMeHeHHe. HuTpaTsl u HUTPUTH, mpoOieMa MX COAEpX aHHS B
CEJIbCKOXO03SIHCTBEHHOM NMPOIYKIKHU. A30THBIE YOOpEHHS.

®ocdop. CtpoeHue aroma, aIOTPONHs, CBOWcTBa Oeioro M KpacHoro (ocdopa, ux mnpUMEHEHHE.
OcHoBHble coeauHenus: okcun ¢ochopa (V) u oprodochopras kuciora, docharsl. DochopHbie
yaoOpeHus.

Yraepoa. CtpoeHue aroma, alIoTponus, CBoOcTBa Moaudukanuii, npumenenune. Oxcuasl yriepoaa (1I) u
(IV), ux cBoiicTBa u mpuMeHeHHe. KapOoHaThI: KaIbITUT, CO/Ia, MOTAIl, NX 3HAYCHHUE B MIPUPOC U KU3HU
YeJoBeKa.

Kpemnnii. CtpoeHne aToMa, KpUCTAUNIMIECKUM KPEMHUI, €r0 CBOWCTBA U MpUMeHeHue. OKCHIT KpEMHUS
(IV), ero npuponasbie pasHOBUAHOCTH. CUIIHKATHI. 3HAYCHHUE COSIUHEHUI KPEMHHS B KUBOW M HEXKUBOUH
npupoze. IIoHaTrHe 0 CHIMKATHON NPOMBIIIJIEHHOCTH.

HMemonctpanuu. [lonyduenre u pacrno3znaBanue Bomoponaa. KadecTBeHHast peakiys Ha TaJOT€HUI-HOHBL..
BzaumopeiicTBuEe KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO.



JladopaTopHble oNbITHI. O3HAKOMIICHHE ¢ COCTaBOM MUHepanbHO# Boabl. 30. CBolicTBa pa30aBiIeHHOM
cepHO# KucIoThl. M3yueHnue cBOHCTB aMMuaka. PacrmosnaBanue coneii ammonust. ['openue dochopa Ha
BO3/yXe U B Kucnopone. PacnosnaBanue ¢ochatos. 'openune yris B kucnopoze. [lepexon kapOoHaToB B
TUIPOKApOOHATEHI.

IIpakTuyeckue padornl. 4. Pemenue sxcepuMeHTaIBHBIX 3a1a4 1o TeMe «lloarpymma kucmopogay. 5.
[Tomydenue, cobupanue u pacrio3HaBaHHE Ta30B.

Koutpoabnas padora Ne2 no teme : HemeTtamnsn

Paznen 6. OOoOmeHMe 3HaAHMIi MO XUMHMM 3a Kypc OCHOBHOW wmikoJbl. [loaroroBka K
rocyaapcreeHHou urorosoi arrecranuu (ITMA)

[lepuonuueckuii 3akon u Ilepmomuueckas cucremMa xumuueckux osnemeHToB JI. M.Menneneesa.
Du3NUecKuil CMBICT MOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEPUOAA M TPYMIbI. 3aKOHOMEPHOCTH
W3MEHEHUS] CBOWCTB DIIEMEHTOB W MX COCIWHEHHWH B IMEPHOAaxX W TPYIIax B CBETE MPEACTABICHHUH O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoauueckoro 3akoHa.

Buapl xumudeckux CBSI3ed U THUIBI KPUCTALTUYECKUX PEHIETOK. B3auMOCBSI3b CTPOCHHS U CBOWCTB
BEIIIECTB.

Knaccudukarnms XuMUYeCKHX peaknyuid MO Pa3iIMyHBIM MpPHU3HAKAM (YHCIIO W COCTaB PEarupylonX U
00pa3ymrINUXCsl BEIISCTB; HaJIMYWE TPaHMILI pasjena ¢a3; TemioBod 3PQeKT; M3MECHCHHE CTCICHEH
OKHCIJICHUSI aTOMOB; HCIIOJIb30BaHUE KaTalM3aTopa; HalpaBieHHe MpoTekaHus). CKOpOCTh XUMUYIECKHIX
peakmuii u (hakTopsl, BIUsIONIEE HAa Hee. OOpaTUMOCTh XHUMHUYECKMX PEAKIHHA M CIIOCOOBI CMEIICHHUS
XUMHUYECKOTO PaBHOBECHSL.

IIpocTeie u cnoxHble BellecTBa. MeTamisl M HeMeTaulbl. ['eHeTnueckue paapl MeTajula, HeMeTalia U
nepexoaHoro Metamia. OKCHIIBI ¥ THAPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIE THUAPOKCUIBI), COJIH.
Hx cocraB, kiaccudpukanus U OOIME XUMHUYSCKHE CBOMCTBA B CBETEC TEOPUHU DJICKTPOIUTHUCCKOMN
JIUCCOLIUAIIH.

HToroBasi KOHTpPoJIbHAsI padoTa 3a Kypc XumMun 9 kiacca

TemaTnueckoe miaHuposanue(9 kiace)

Ne ypokor | Ha3Banme pasgena, rias KosnyecTBO yacos
Bcero N3 Hux (¢popMbl KOHTPOJIsT)
KOHTPOJILHBIX NMPaKTUKYM
padoTt
1 Bsenenne. OO0mwmas | 6 0 -
XapaKTePUCTHKA  XUMHUYECKHX
3JICMCHTOB n XUMHNYECCKUX
peakuuit
[lepuonuueckuii 3aKOH u
Ilepnonnueckas cucrema
XUMHUYECKUX djieMeHToB /[I. .
MenneneeBa
2 Meramibl 18 1 Nel
3 Hemeramnsl 26 1 Ne2
4 OprannyecKkue BenecTBa 10 1 Ne3
) O06061enne  3HaHWii 1o | 8 1 -
XAMHHM 32 KypC OCHOBHOM
IIKOJIBI.
6 Htoro 68 4 5

Pazoen 1. Ocnuoenvie nonamusn xumuu (ypoeenv amomHo-moaeKyaapHbIX nPeoCcmasieHuil)
IIpenmer xumuu. MeToabpl TO3HAHHWS B XMMWU: HAONIOACHHE, IKCIICPUMEHT, MU3MepeHue. VcTodHukn
XUMAYECKO# HHPOpMAITUK: XUMUYECKas TuTeparypa, IHTepHeT.



Umncrele BemecTBa U cMecu. OuncTka BemecTB. [IpocThie U ciokHbIe BemecTBa. MeTauibl 1 HEMETaJUTb.
XWMUYECKH JJIEMEHT, aTOM, MOJIEKyJa. 3HaKM XHMHUYECKHX ODJIEMEHTOB. XHMHYecKas (opmya.
BanenTHocTh XMMHUecKuX 3eMeHTOB. CocTtaBieHue GopMysl OMHAPHBIX COCAMHEHWM MO BAJICHTHOCTH
aTOMOB XUMHYECKHUX DJICMEHTOB U OIPEICICHHE BaJCHTHOCTH aTOMOB XHUMHYECKUX 3JIEMEHTOB IIO
(opMynam OWHAPHBIX COSIMHEHUH.

OtHocuTenbHass atoMHas Macca. OTHOCHTENbHAS MOJNEKYJsIpHas macca. MaccoBas A0Sl XMMHYECKOTO
3JIEMEHTA B CIIO)KHOM BetlecTBe. KonndecTBo BemecTBa. Mok, MossipHas Macca ¥ MOJIAPHBIHA 00bEM.
®u3nyecKue SBICHUSA U XUMUYECKUE peakund. [Ipu3HaKky U yCIOBHS NPOTEKAHUSI XUMHUUECKUX PEAKLIMM.
3aKOH COXpaHEHHWsI MacChl BEMIECTB TNPH XUMHUYECKHX peaKnusax. XUMHYECKHe ypaBHEHUS.
KoaddunueHTsl B ypaBHCHUSX XUMUYECKUX PEaKIUi KaK OTHOIICHHS KOJIMYECTB BEIIECTB, BCTYMAOIINX
U 00pa3yloluxcsi B pe3ylIbTaTe XWUMUYECKOH peakiuu. I[IpocTeiilmue pacyeTbl MO YpaBHEHUSM
XUMHYECKUX PEaKIuil.

OcCHOBHBIE KJIACChl HEOPraHUYECKUX coequHeHunii. HomeHnknatypa Heopranudeckux BemiectB. Kucmopo.
Bosnyx. 'openue. Okcunpl. OKCHIBI METAJUIOB U HEMeTa10B. Bonopos. Boxa. OuuncTka Boasl. Asparius
BO/ABI. B3ammopeiicTBre BOABI C OKCHAaMH METAUIOB M HeMmeTaiwioB. KucnorTel, knaccupuxamus u
CBOICTBA: B3aMMOJECHCTBUE C METAITIAMH, OKCHIaMU MeTayutoB. OCHOBaHMS, KiIaccu(puKamnms u CBOWCTBA!
B3aUMOJICHCTBUE C OKCHAaMH HEMETaJUIOB, KHcIoTaMH. AMQoTepHOCTh. KHCIOTHO-OCHOBHBIE
unaukaropsl. Conu. Cpennue conu. BzaumoaencTBre conell ¢ MeTauiaMu, KUCIOTaMH, 1ienoyamu. CBsizb
MEXIy OCHOBHBIMH KJIACCaMU HEOPTaHUYECKUX COCIUHEHUI.

[lepBoHauambHBIC MPEACTABICHUS O E€CTECTBEHHBIX CEMEHCTBax (TpyIIax) XUMHUYECKHX 3JICMEHTOB:
IIEJIOYHBIC METAJIBI, TAJTOTCHBI.

Pazoen 2. Ilepuoouueckuili 3aKon u NepuOOUYECKAsA CUCHEMA XUMUYECKUX IIeMEHMO8
. H.Menoeneesa. Cmpoenue eeuiecmaeda.

[Tepuonuueckuii 3aK0H. VICTOpHUS OTKPBITUS IEPUOJUIECCKOTO 3aKOHA. 3HAUCHHE MIEPUOINYECKOTO 3aKOHA
IUISL pa3BUTHUS HAYKH.

[leproamueckas cucreMa Kak eCTECTBeHHOHAYYHAS KIIACCU(UKAINST XUMUIECKHIX dJIeMeHTOB. TabnmaHas
(hopMa mpecTaBICHUs KIACCU(PHUKAIIMM XUMUYECKUX ieMeHToB. CTpykTypa Tadmauip! «[lepuomuueckast
cucreMa xumuueckux snemeHToB Jl. M. MenneneeBay. @uzndeckuid CMBICI MOPSAKOBOTO (aTOMHOTO)
HOMeEpa, HoMepa Iepruojia ¥ HoMepa rpyibl (1S 3JIEMEHTOB A-TpyIIII).

Crpoenue aToma: siipo 1 3JeKTpoHHast 000si0uka. CocTaB aTOMHBIX siIep: MPOTOHBI U HEUTPOHBI. M30TOIIBL.
3apsi1 aTOMHOTO siipa, MacCOBOE YKMCIIO M OTHOCUTEIIbHASI aTOMHAsSI Macca. DJIEKTPOHHAsE 000JI0UKa aToMa.
DIIEKTPOHHBIE CJIOU ATOMOB 3JIEMEHTOB MAJIbIX IIEPUOJIOB.

Xumuueckasi CBA3b. DJIEKTPOOTPULIATENLHOCTh aTOMOB. KoBalleHTHass HemossipHas W MOJSIpHasl CBA3b.
HNoHHas cBa3b. BalleHTHOCTb, CTENIEHb OKUCIICHUS, 3aps]] HOHA.

Pazoen 3. Muozoobpazue xumuueckux peaxkyuil.

Knaccudukamuss XUMHYECKUX pPEaKIMid: PEeaKIUd COSAMHEHWsS, Pa3jIokKEeHHs, 3aMelleHus, OOMEeHa,
9K30TEPMHUYECKHUE, SHIOTCPMUICCKHIE, OKHUCIUTEILHO -BOCCTAHOBUTEIbHBIC, HEOOPATUMBbIE,00paTHUMBIE.
CxopocTh XUMHUYECKHX peakiunii. DakTopbl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEaKIINH.

PactBopel. DnekTponuTrueckas auccouuanus. DIEKTPOJUTHl U HEIJIEKTPOIUTh.. KaTHOHBI U aHUOHEI.
Jucconumanus cojeid, KUCIOT ¥ OCHOBaHWH B BOJIHBIX pacTBopax. Peakiimu MOHHOTO OOMEHa B pacTBOpax
3JEKTPOJIUTOB.

Pazoen 4. Muozooopazue gewyecme.

EctecTBeHHBIE ceMelicTBa XMMHUYECKHX JJIEMEHTOB METAIUIOB W HeMeTauioB. OOmmas XapakTepUCTHKa
HEMETAJUIOB HAa OCHOBE UX TOJOXEHHS B MEPHOAMYECKON  cucreMe. 3aKOHOMEPHOCTH
W3MEHEHUS (PU3UYECKUX W XUMHYECKUX CBOWCTB HEMETAJJIOB — IMPOCTHIX BEIIECTB, WX BOJOPOJHBIX
COCIMHEHUM, BBICIIUX OKCHUJOB U KUCIOPOACOAECPKAIIUX KHUCIOT Ha MPUMEPE AJIEMEHTOB BTOPOTO U
TPETHETO MEPHOJIOB.

OO0mass XapakTepucTHKa METAJUIOB Ha OCHOBE WX IIOJIOKEHUS B TNEPUOJNYECKOW CHCTEME.
3aKOHOMEPHOCTU M3MEHEHUS (PH3MUECKUX M XMMHYECKUX CBOWCTB METAJDIOB — MPOCTHIX BEIIECTB, UX
OKCHJIOB U THAPOKCHIOB Ha INPUMEPE 3JIEMEHTOB BTOPOrO M TPETHEr0 MEPHOO0B. AMMOTEpHBIC
coenuHeHHs amroMuHMs. O01I1as XapakTepUCTHKA JKelle3a, €ro OKCHIOB U THAPOKCHIOB.

Pazoen 5. Ixcnepumenmanvuan xumusn

JleMoHCTPaUMOHHBI M 1a00paTopHbIN 3kcnepuMenT. 1. [Ipumeps pusndeckux sBnenui. 2. [Ipumeps
XAMHUYECKAX  peaKmuii ¢ SpKO  BBIPOKEHHBIMH  HM3y4aeMbIMH  TNpWU3HAKaMu. 3. Peakmum
COCJIMHEHMSI,PA3NIOKEeHNS, 3aMelIeHus, 0OMeHa. 4. Peakiinu, WILTFOCTPUPYIONIHE CBONCTBA U B3aMOCBSI3H
OCHOBHBIX KJIACCOB HEOPraHMYECKUX COeAMHEHHH. 5. ONBITHI, WLIIOCTPUPYIOLUIUE 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB MIEIOYHBIX METAIJIOB M TaJloreHOB. 6. OMBITHI, HILUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH



M3MEHEHHUs] CBOWCTB THUAPOKCHIOB M KHCIOPOACOAEPKAIINX KHUCIOT 3JEMEHTOB OIHOTO mepuona. 7.
IIpumepsl  OKMCIHUTENHHO-BOCCTAHOBUTENBHBIX  peakunii.8.DakTopsl, BIMAIONIME Ha  CKOPOCTh
XUMHAYECKHUX PEaKIUH.

9.Ilpumepsl 3HAO- U dK30TepMmuyeckux peakuuii. 10. CpaBHeHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB
ANIEKTPOIUTOB M HedNeKTponuToB. 11. Peakumm wmonHOro oOmeHa. 12. OMBITHI, WILTIOCTPHPYIOIINE
¢u3rYecKre 1 XUMAYECKIe CBOMCTBA N3YIaeMbIX BEIIECTB.

IpakTnyeckne padorbl 8 kmace 1. [IpaBuna TexHUKH O€30MaCHOCTH IMpH PadOTE B XUMHUYECKOM
kabunete. [Ipuembl obpareHus: ¢ 1abopaTopHbIM 000PYJAOBAaHMEM W HarpeBaTeNbHBIMU MPHOOpaMu. 2.
IIpuroToBnenne pacTBopa caxapa U pacdeT ero MacCOBOM JIOJH B PaCTBOPE

4. YcnoBus TeUSHHsI XUMUUECKUX PEaKMid MEKAY pacTBOPAMH AJIEKTPOJIUTOB 10 KOHIIA.

5. Pemienue skciepuMEHTaNbHbBIX 3a]1a4.

IIpakTuyeckue padoTsl.9 kiaace 1. OcymiecTBIIeHNE ENOYKA XUMHUYECKHX TTpeBpatieHuii. 2. [lonyuenne
W CBOWMCTBAa COCOMHEHMH MeTamioB. 3. PemieHue skcrepuMEHTANbHBIX 3ajad Ha paclo3HaBaHUE U
MOJy4eHHE COENWHEHWH MeTalsioB. . PeleHue sKcnepuMeHTaNbHBIX 3aaad mo teme «[loarpymnma
kucnopoga». 5. [lomyduenne, coOnpanue u pacrio3HaBaHHUE Ta30B.

Pacuyernblie 3aga4u. 1.Beiuucienre OTHOCUTEIBHON MOJIEKYJIIPHONM M MOJISIPHOM MacChl BELIECTBA 10 €T0
XxuMuieckoir gopmyne. 2. Pacduer MaccoBod J0JIM XMMHUYECKOTO dJIEMEHTa B coeauHeHuH. 3. Pacuer
MacCOBOH JIONIM PacTBOPEHHOTO BEIeCTBA B pacTBope. 4. BhIUMCIEHUS MO XUMHYECKHM ypaBHEHUSIM
MAacCChI WJIM KOJMYECTBA BEIIECTBA OJHOTO M3 YUACTBYIOIINX WU TOTYYAIOIINXCS B PEAKIIUN COSTUHEHUN
M0 U3BECTHOM Macce WM KOJINYECTBY BEIIECTBA APYIOro COSTNHECHUSI.



