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l'l.uaanyeMble Pe3YNbTATLI H3YHEHHN NpeaMeTa:

B pesyabTaTe H3y4eHHA JAHHOTO NpeAMeTa B 8 KIacce y4aiHACH J0KEH 3HATD:

e  OCHOBHBIC (DOPMBI CYILIECTBOBAHUA XHMHUYECKOTO /eMeHTa (CBOGOAHbIC ATOMBI,
MPOCTHIC U CIIOKHBIC BEIIECTRA),

e (OCHOBHBIE CBEIEHHA O CTPOCHHH aTOMOB 2JIEMEHTOB MAJIBIX NIEPHOIOR,

o OCHOBHBIC BB XAMHYECKOH CBA3H,

e THINbI KPUCTAJINYECKHX PEIETOK,

e (DaKTOpHI, ONpENeAOMINE CKOPOCTh XHMHYECKAX Peakiuil B COCTOSHEE XHMHYECKOTO
paBHOBECHA,

e THnonoruro XAMHYECKHX peakifii Io pasNnuuHbIM MPH3IHAKAM,

o CymHOCTE NeKTPONUTHYECKON PeaKItiH,

¢ Haspannd, cocTas, KIacCHOHKALHIO H COCTAB BaXHEHIIHX KIACCOB HEOPraHMYECKUX
COEIUHEHUH B CBETE 3NEKTPOIUTHYECKOH THCCOIHAIHH U C MO3UIHH OKHCICHHS —
BOCCTAHOBJICHHWS.

Yuamuecs A0/IKHbI YMETh:

e IIpHMEHATE CNEAYIOIUHE MOHATHSA: XHMUYECKAH 3eMEHT, aTOMEI, H30TOMB], HOHEI,
MOJIEKYJIBL; IPOCTOE U CIIOKHOE BEllleCTBO; AIIOTPOTIHS; OTHOCHTENBHAS ATOMHAS H
MOJICKYJISIPHAA MAcChl, KOJIMYeCTBa BEIECTBA, MOJAPHAA Macca, MOJIAPHBIN 06beM, 4HCITO
ABOrafipo; MMEKTPOOTPHIATENBHOCTD, CTENEHb OKHCASHHA, OKHCITHTEIEHO-BOCCTAHOBATS ILHBIH
[poLece; XHMUYeCKas CBA3b, €€ BUALI H PA3HOBUIHOCTH; XHMHYECKAsA PeaKLHd U e
KNAacCH(HKALMH; CKOPOCTh XHMUYECKOM peaklHH H (haKTophl e¢ 3aBACHMOCTH; 06paTHMOCTE
XHMHYECKOH PeaKlH, XHMIYECKOe PABHOBECHE H YCITOBUS €r0 CMEIICHHST, HICKTPOIUTHYECKAsA
JQUCCOLHAIIUA, THAPATAIUA MOJIEKYJI H HOHOB; HOHBI, UX KIaccH(UKALNA H CBOHCTBA;
AIEKTPOXUMHIECKUH pAN HANPSKeHHH METAIOB;

¢ Pa3paCHATE CMBICT XUMHYECKHX (OPMYIT H YPAaBHEHHH; OOBACHATE ACHCTBHE
H3YYEHHBIX 3aKOHOMEPHOCTEH (COXPAaHEHHA MACCHI BEILECTB MPH XHMHUYECKUX PeaKIUiX ),
OTIpeNe/IATh CTENEHN OKHCIIEHHA aTOMOB XUMUYECKHX 3IEMEHTOR MO GOPMYTIaM HX
COCTUHCHHIA; COCTABNATL YPaBHEHHA peakuHii, OTIpeeNnaTs HX BH H XapaKTepUu3oBaTh
OKHCIIMTENbHO — BOCCTAHOBUTS/IBHBIC peakiMH, OIPEOeIATE 1Q COCTaBY {XHMHUSCKHM
topMynam) npuHALIEKHOCTD BEINECTE K Pa3TUUHBIM KITAaCCaM COSAMHEHMUH I XapaKTepH30BaTh
UX XHMUYECKHE CBOHCTBA, B TOM HUCIE U B CBETE 3NMEKTPOTUTHUCCKOMH AUCCOHAILIH;
YCTAHABINBATE NTE€HETHYECKYTO CBA3h MEXY KJacCaMU HeOPTaHHYECKUX COSAMHEHUIT H
3aBUCHMOCTb MEKITY CTABOM BEIIECTBA H €0 CBOWCTBAMH;

e Obpamatkes ¢ 1abopaTopHeIM 060PYNOBAHNEM; COOIIOAATE MPABHIIA TEXHUKH
0€301aCHOCTH; NPOBOAXTD MPOCTHIE XHMHYECKHE OIBITHI; HAOIIOAATE 32 XHMHYECKUMH
TpoueccaMi B oQOpMITATE pe3ynbTaThl HAGMIONCHUIT;

e lpoH3BOANTE pacyeTHl 0 XHMAYECKHM (OPMYJIaM H YPaBHEHHAM C HCTIOJIB30BaHHEM
H3YUCHHBIX MOHATHIHA.



JIHYHOCTHBIMH pe3yJLTATAMH M3YUCHUA TpeAaMeTa «XuMMusi» B 8 Kiacce SBIAIOTCA
CNIEIYIOIUE YMEHUS:

® O0CO3HABAaTh €OHHCIBO H LENOCTHOCTh OKPY)KAIOIIero Mupa, BO3MOXHOCTH  €ro
MIO3HABAaEMOCTH H OOBACHUMOCTH Ha OCHOBE HOCTHXKEHHH HayKH,;

¢ IOCTCMEHHO BRICTPAHMBATE COGCTBEHHOE I[ENIOCTHOE MHPOBO33PEHHE: OCO3HABATH
OOTPeOHOCTE M TOTOBHOCTH K CaMOOOpAa30BaHHIO, B TOM 4YHC/Ie H B paMKaX CaMOCTOATENBHOMH
IeSTeNbHOCTH BHE LIKOJIBI;

¢ OLCHHUBATH XI3HCHHBIC CHTYAIIMH ¢ TOYKH 3peHus 6ezomacHOro o0pasa U3SHH U COXPAHEHMS
3IOPOBBA;

® OIICHUBATE YKOJOTHYECKHI PUCK B3AHMOOTHOIUCHHIT He/IOBEKA U IPUPOEL.

¢ ¢opMHpPOBAaTE  SKOJOTHYECKOE MEBIIUICHHE: YMEHHE OICHHMBATH CBOIO HEATENBHOCTH H
NOCTYNIKH APYIHX JIOACH C TOYKH 3PeHHs COXpaHeHHd OKPYXalomeH cpefk! - rapaHTa SKH3HU H
Gnaronomyyns moacH Ha 3eMie.

MeTranpeaMeTHBIMH pe3yibTaTaMH H3YUeHHA Kypca «XHMHL» ABJISIeTCS (OopMUpOBaHHE
YHHBepCAIbHBIX yueOHRIX neiicteuit (YY),

Pezynamuenvie VVIT.

® CaMOCTOATEIbHO OOHapyxuBare ¥ (GOPMYJIHpPOBATH YUeOHYIO NMpOoOIEMy, ONPENENITh UEIb
yueOHOI NeATENBHOCTY;

® BEIIBUTaTh BepCHM pelleHHs Mpo0neMbl, OCO3HABATh KOHCYHEIH pe3yibTaT, BRIOHpATh H3
OpeIOKEHHBIX H HCKATh CAMOCTOATENBHO CPENCTBA JOCTHXKEHHS LICHH;

® COCTABJIATH (MHAHBUAYANBHO WIH B TPYIIE) IUIAH PELICHUA TPoOIeMbl;

e paboTas IO IUIAHY, CBEPATH CBOM JCHCTBHA ¢ LENBIO Y, IPH HEOOXOAUMOCTH, HCIPAB/IATE
OMIHOKH CaMOCTOATEBHO,

e B IHAIOTE¢ ¢ YUHTENEM COBCPIICHCTBOBATH CAMOCTOATENLHO BBHIPAOOTAHHEBIC KpUTEPUH
OLIEHKH.

Hosnasamenvrvte YV

& AHANM3UPOBATH, CPABHHUBATH, KIaccH(puuupoBarh 1 00006IaTE GaKThl H ABICHHA. BELIBIATL
APUYHHE] 1 CIEICTBUA NPOCTHIX SABJISHHH,

¢ OCYUIECTBIATH CpaBHEHWE, KIACCHQUKALMIO, CAMOCTOATEIBHO BBIOWpas OCHOBAaHMA H
KPHTEPHH 21 YKa3aHHBIX TOTHYCCKUX OMEepaliuii;

¢ CTpPOUTH JIOTHYECKOE pAcCyXACHHE, BKIIOYAIOLLee YCTAHOBJICHHE NPHYHHHO-CNEACTBEHHBIX
CBs13ei.

CO3]aBaTh CXEMATHYECKUE MOJICNH ¢ BEIICICHHEM CYIIECTBEHHBIX XapaKTepuCTHK 00beKTa.
COCTaBIITH TE3NCHI, pa3JIMYHbIE BHIBI IIAHOB (TIPOCTHIX, CIHOKHBIX H T.IL).
npeobpasoRpIBATE HHGOPMAIMIO K3 OAHOTO BHAA B APYroii (TabimLy B TEXCT U mp. ).

¢ YMETh ONpPEACHATH BOBMOXKHBIC MCTOUMHHKH HeOOXOAHMMBIX CBEJICHHM, MPOH3BOMHTEL TOHCK
AH(OPMAIINH, aHATH3HPOBATE H OLIEHUBATH €€ XOCTOBEPHOCTD,

Kommyuuramuenuvie YVI/I:

CaMoCTOATENFHO OpraHU30BHIBATH YueOHOE B3aHMOJEHCTBHE B Ipynne (onpeaensTh obiHe
1IENH, pacipe/eNaTh pold, JOTOBAPHBATECA APYT € IPYTOM H T.1.).

IIpeAMETHBIMH Pe3yAbLTATAMH H3Y9eHHA PEAMETA SBJIAIOTCA CIEAYIOMME YMEHHA:
e (OCO3HAHHE POJH BEllECTB:

- ONIPENETATE POJIb PasTHYHEIX BEIIECTR B IPHPOJS H TEXHHKE;

- OOBACHATE PONB BEIECTB B HX KPYTOBOPOTE.

® PAcCMOTpeHHE XUMHUYIECKUX TPOLECCOB:

- IPHBOIUTE MPHMEPH] XUMHYECKHX MPOLECCOB B IPHPOAE;




- HaXOJWTH YEpPThl, CBUACTENECTRYIOMAE 00 OOIIMX MPH3HAKAX XMUMHYECKHX IPOIECCOB H HX
patIaUHAX.

® HCINQJIB30BaHNE XMMUYECKHX 3HAHU B OBITY:

— OOBSCHITE 3HAUCHHUE BEILIECTB B XKU3HU U XO3SHCTBE YEIIOBEKA.

® OOBACHATH MHUP ¢ TOYKH 3pECHHS XHMUH:

— OePEYUCHATE OTNUYHTENbHEIE CBOUCTBA XHMHYESCKHX BELIECTB;

— pa3IHYaTh OCHOBHBIE XHMHYECKHE IIPOLIECCEH];

- OMpeNeNsaTh OCHOBHBIE KIACCH HEOPTaHHYECKHX BELIECTB;

- IOHUMATH CMBIC] XHMHYECKHX TEPMHUHOB.

¢ OBJIQZICHHE OCHOBAMH METO/IOB MO3HAHHS, XapaKTEPHBIX SIS €CTECTBEHHBIX HAYK:

- XapaKTepH30BaThb METOAbl XHMHYeckoii HaykH (HaOmoaeHHe, cpaBHEHHE, 3KCIEpPHMEHT,
H3MEPEHHE) U UX PONE B NMO3HAHHY [TPUPOIET,

- OPOBOAUTH XMMHYECKHE OMbITHI U SKCIEPUMEHTh] H OOBACHAThH UX pE3yIbTaThL.

¢ yMEHHE OICHMBATH TNOBCICHHE YEAOBEKA ¢ TOYUKH 3PCHUS XHMMU4YecKoll 0e3omacHOCTH TO
OTHOLICHHIO K Y€NOBEKY H NpUpoae:

- HCMOJIB30BATh 3HAHAA XHMHU IIPH COOIIIONSHHH TIPABUI HCMOJBL30BAHUA OBITOBBIX XHMHYECKHX
Openaparos;

— pa3nuuarh onacHeIC U 6¢30MacHEIC BEIISCTRA.

Pafouasg mporpaMMa IOCTPOEHAa HAa OCHOBE KOHLEHTPHUECKOro MOAXOAAa. 3TO JOCTHTAeTCs
OyTeM BHWICHEHHS [IWOAKTHYSCKOH eOHWHHMLIEI — XHMHYCCKOTO 2JIEMEHTA - W JalBHEHLIEM
VCIOKHEHHH H PAaCUINpeHuu €e: 31eCh TAKOBBIMH BHICTYHAIOT (P)OPMBI CYIIECTBOBAHHA (CBOGOLHELIE
aTOMEL, MPOCTHIE K CIOXHBIE BEeLleCTBa). B mporpamMMe YUHTBIBAEGTCSl peain3aliis MEKIPEAMETHRIX
cBs3eil ¢ KypcoM ¢m3uku (7 Knacce) H Ouostoruu (6-7 Kiaccel), e NacTcs 3HAKOMCTBO € CTPOSHHEM
aToMa, XHMH4YECKOR opraHu3alueii KIeTKI H npolieccaMu 0OMeHa BEIECTB.

OcHoBHOM ¢opMOH OpraHH3aLUM Y4eOHOTo MpoLecca ABJIACTCA KIACCHO-YpOuHas cucTeMa. B
Ka4ecTBe AONONHHUTENBHBIX (OpM OpraHu3almuu 00pa3oBaTENbHOTO Npolecca HCMOMb3YETCs CHCTEMA
KOHCYJIbTALHOHROK NOANCPXKKH, HHAUBHAYAJNBHBIX 3aHATHI, caMOCTOATENbHad paboTa ydammxcsa ¢
HCIOJIB30BAHHEM COBPEMEHHEIX HHQOPMAMOHHBIX TEXHOIOTHIA,

IpeoGnanaromeil ¢opMoii  KOHTPOAA BHICTYNAIOT NHCEMEHHBIH (CaMOCTOATENLHBIE H
KOHTPOJIBHEIE paloTEl) M YCTHHIN onmpoc (cobece10BaHHE).

HcxoaHbIMH JOKYMEHTAMH AJIsl COCTABJIEHHA NpuMepa padoueli nporpaMMbl SSBHJINCD!

1. Tlpuxas MunobpHaykn ot 17.12. 2010r. Ne 1897 «O6 yreepxaeHuu U BBeaeHHH B perictere OI'OC
GO0»

2. Tpuxaz MuHoOpHayku oT 17.05.2012 Ne 413 «OG yTBepkneHHM W BBeleHHH B Helicteue OI'OC
cpeaHerof nonHoro) obiero obpazoBaHUL»

3. Ilncemo MuHHcTepeTa obpasosanns U Haykd P® ot 19 anpens 2011r, Ne03-255 «O Brepenunt
tbenepanbHEIX FOCYJapCTBEHHBIX O0pa3oBaTe/lbHBIX CTAHAAPTOR o01Lero ofpazoBaHHA»

4. Tpukaz MuHoOpHayku Poccuu o1 7 HioHa 2012 r. Ne 24480 «O6 yTeepxkaeHnu ¢enepaibaoro
rocymapcTBEHHOro 00pasoBaTeILHOTO CTAHAApTa cpeqHero (nosHoro) obwero odpazoBaHHI»

5. deaepanbHOro rocyAapcTBeHHOTO 00pa3oBaTe/IEHOTO CTaHAapTa OCHOBHOrO ofiuero obpasosaHHs
{npnka3z MuHucTepcTBa 06pasoBaHus H Hayku Poceufickoit ®enepaunn ot 17 nexabpa 2010 . Ne 1897)

6. IlpHMepHble NporpaMMbl No y4eGHBIM MpeaMeTaM deaepanbHOro SasHeHoro yuebHoro wiana.

3a ocHoBy paGoueil mnporpaMME! B3STa nporpaMMa Kypca xumuH gjua 8-11  knaccos
oduleofpazopaTenbHEIX  yHpe:kAeHHH (aBTOp Q.C. Tabpuensn), pekomeHaoBaHHas JenapraMeHTOM
o0pasoBaTeNbHBIX TIPOrpaMM M CTaHZapToB ofmero ofpasoBanua MuHucTepcTBa oOpasoBaHua PO,
onybnkoeaHHas HagatenseTBoM «dpodar B 2010 rony.

IMpeanaraembie MaTepuanbl  paspaboTaHbl Ha OCHoBe aeropckodi mporpammbl  O.C.TIabpuensna,
cooreeTcTBytomed ®eacpanbHomy komnonenty [ocynapcTseHHoro craHmapra ofmero o0pa3zoBaHHS H
JonyueHHoH MunaucrepeTeom obpasoBaHua U Hayku Poccmiickoii ®epepaumn (O.C.I'aGpuensn IMporpamma
Kypca xHMHAH Ans 8-11 wiaccoB ofueoGpazoBarenpHelX yupekiacHull — 2-e u3gaHue, nepepaboraHHoe M
JononHeHHoe — M.: Jlpoda, 2010.).

ABTOpPCKOH NIpOTPaMME COOTBETCTBYET yueOHHK: «XHMHA 8 race»



B aBTOpCcKy1O nporpaMMy BHECEHBI C/IEIYIONINE H3IMECHEHHNA:

1.¥YBelAveH0 YHCIO YACOR HA H3YUCHHE TEM!

- «BpefeHHe» 5 4acoB BMECTO 4 4acoB 3a cHeT BINIOUEHHA MPaKTHUecKUX paboT Nel u Ne2.

- Tema 3 «CoeauHeHHA XUMHHECKHX 3NleMeHTOB» g0 15 wacoB BMecTO |2 4acoB 3a CYET BKIKOYEHHH
npaKTHYecKkHX paGot Ne3 u Ne5.

- Tema Ned «H3meHeHUs, MPOHCXOAALWME ¢ BewecTBaMu» 12 yacos BMecTo 10 4acoB 3a CHET BIIIFOYEHHA
npakTyueckoi pabotel Ned.

- Tema Ne6 «PactBopenHe. Pacteopbl. CBolicTBa pacTBOPOR 3MEKTPOAHTOB» 22 Haca BMecTo 18 nacos 3a
cyeT BKUTIOYEHHS npaxTuueckux pafor Ne8, 9. Ilpakthueckas padoTa Ne6,7 MCKNIOYEHEI, T.K. OMBITBI H3 3THX
paboT NoBTOPAKITCA B TpaKTHUYeCKOH paboTe No§.

Takum ofpazom, npakTHueckue paboThbl, COCTABIAIONHE TeMY 5 H TeMy 7, pacmpeieneHsl Mo APYTHM
TeMaM Kypca B COOTBETCTBHM C H3y4acMBIM MaTepHaioM {HyMepauua npaxth4eckux pabor mo yuebnnky O.C.
["aGpuenana 2013r. nzmanus)

2.YBeIH4EHO 4HCO YAcOB HA u3ydveHHe Bpepenus nns usyvenus unctpyktaka no TB npasun
noeelenys u paboTel B KaGuHeTe XHMHH. YMeHBHIEHO 4MCJIO YacOoB HAa H3YUEHHE TeMel 1 «ATOMEI
XHMHYECKHX eMeHTOB» ¢ 10 uacoB a0 7 4acoB, T.K. MOHATHE 00 H30TOMAX pacCMaTPHBAETCA Ha YPOKe
«(CHOBHBIE CBEJIEHHA O CTPOEHHH aTOMOB». YBe/JHYeHO YHC/IO 4HacOB Ha msydeHHe Tembl Ne3«CoeavHenus
XHMHUECKUX 3NEMEHTOBY B CBA3H ¢ TPYAHOCTAMH B PELUECHHH 32024 HA HAXOXKACHHE MACcCOBGCIT JIONRK BEILECTRA.
VY BeAHUEHO YHC/I0 YACOB Ha H3Yy4UeHHE TeMbl Ned «M3sMeHeHHs, NPOUCXOALIHE ¢ BEIIECTBAMUY, T.K. BKKOYEHa
TeMa O MOHATHH CKOPOCTH XMMHYECKOH peakuvu W BO3HHKAIOT 3aTPYIHEHHA INIPH Pacyerax Mo YpaBHEHHAM
XHMHYECKUX peakilii. YBeJHIeHo YHCIIO YacoB Ha u3ydeHne TemMbl MeS« PacTBopeHune W pactsopel. OBP», T.
K.MPOBOANTCA TOAOBaf K.p. 3a Kypc 8 Kiacca H BO3HHKAeT HeoOXOAWMOCTb CHCTEMHOTO OOOOIUEHHA BCEro
3y4e0HOro MaTepHasa H3y4CHHOTO 3a rof.

3.U3 asTopckoit mporpaMmbl MCKIOYEHA YacTb Y4UeOHOro MarTepuana, KOTOPEHII OTCYTCTBYET B
00A3aTeNNbHOM MHHUMYME COACPIKAHUA OCHOBHBIX 00pa3oBaTeNbHBIX NMPOrpaMM AJA OCHOBHOH [IKO/IbL, TaKKe
HCKTHOYEHB HEKOTOPBIE JeMOHCTPALMOHHBIE ONBITEL H NabopaTopHbie paGoThl H3-3a HEAOCTATKA BPEMEHH HA UX
BBINOJHEHHE MPH 2 YacaX B HEHENMO, TAK Kak aBTOPCKas MporpaMma rpefycMaTpuBaet 2/3 yaca B HEAENHO.

KoHkperHbie TpeOOBaHMS K YPOBHIO TNMOATOTOBKH BBIMYCKHHKOB ONPEAEICHBl WA KAKIAOrO ypoka H
BK1HOUEHB! B NOYPOYHOE TUIaHHPOBaHHE.

B noypounom nnanuposaHuM B rpade «MzyuaeMmbie BONPOCE» KYPCHBOM BBIACAEH MAaTePHAN, KOTOPLIH
NOANEKHUT H3YUEHHIO, HO He BITIovaeTces B TpeboBaHHS K ypOBHIO MOANOTOBKH BBITYCKHHKOB,



COAEPXAHHUE YYEBHOT'O IIPEIMETA

Bepenenne (6 1)

XHMHA — HayKa O BelIeCTBaX, HX CBOHCTBAX ¥ NMPEeBpallcHHAX.

[ToHATHE 0 XHMHYECKOM 3JIeMeHTe H (hopMax ero cylecTBOBaHUA:
CBOBOAHBIX aTOMAX, TIPOCTHIX U CIIOYKHBIX BEIIECTBAX.

[IpeppanieHus BerecTB. OTAMYHE XMMHYECKHX PEAaKIUH OT QU3HYECKUX
sBicHUi. PoJIb XUMHUHA B KU3HY YenoBeka. XeMouIHS U xemMohoous.
Kparrue cBefieHHA H3 MCTOPHH BO3SHHKHOBEHHS 1 pa3sBUTH xuMHUU. Ilepuon
amxumud. IToraTHe 0 punocodekoM kamHe. XuMusa B XVI . PazButue xuMun Ha
Pycu. Ponb 0TEUeCTBEHHEBIX YUEHSIX B CTAHOBJICHUH XUMHUecKoH Hayki — paGoTe
M. B. Jlomonocora, A. M. Byriepoea, 1. 1. Menaeneesa.

XHUMHAYECKasA CHMBOJHKA. 3JHAKH XUMHAYECKHX 3MEMEHTOB H NMPOUCXOKACHHE HX
HazpaHUH. Xumuueckne Gopmynst. UHaekcr! u ko3ddunneHTs. OTHOCUTETBHEIE
aTOMHasA U MOJIEKYNpHas Macchl. PacyeT MaccoBoil O XHMHYECKOTO
3MEMEHTA 10 popMyJIe BeIlIECTBA.

TMepuroandeckas cHcreMa xumuueckux »1ementor . 1. Menneneesa, ce
CTPYKTYpa: Maibie U OonblMe Nepruoasl, IPyTbl ¥ NOATPYIIILI (INIaBHAS H
nobounas). [epuognuyecKkas CHCTEMA KaK CpaBOYHOE MOcoOHe AN MOMy4eHHA
CBEICHUHN O XUMHYECKUX IEMEHTAX.

Pacuernsre 3anavu. 1. HaxoxaeHHE OTHOCUTENEHON MONEKYJIAPHON MAcChl
BELIECTBA 110 €ro XHMHUYecKol gopMyne. 2. BriuucneHue MaccoBoit 1omu
XUMHUYECKOTO IEMEHTA B BEIIECTBE TI0 €ro PopMye.

Tema 1 ATOMBI XHMHAYECKHX demenToB (10 u)

ATOMEI KaK ¢popMa CyLIecTBOBaHHS XHMHYECKHUX MIEMEHTOB. OCHOBHBIE
CBeIeHUS O CTPOSHHH aTOMOB. J[okas3aTebeTBa CNOYKHOCTH CTPOSHHS aTOMOB.
Omnpitrl Pezepdopaa. [Inanetapuas Mogene cTpOCHHUS aToMa.

CocTaB aTOMHBIX fep: IPOTOHEL U HeHTpoHBL OTHOCUTENBHAS AaTOMHAA
Macca. B3anMOCBA3E MOHATHE «IIPOTOHY, «HEHTPOH», «OTHOCHTENBHAS ATOMHASA
Maccay.

M3sMeHeHNe YHeIa mpoTOHOB B AApe aToMa — 00pasoBaHHE HOBBIX XMMHYECKHX
INMEMEHTOB,

H3MeHeHHe YHCcTa HeHTPOHOB B AApe aToMa — 00pa3oBaHUe H30TOIOB.
CoBpeMeHHOe oTpe/ie/ieHue TIOHATHS «XuMUYecKHit smemMeHT». V3oTomns! kak
PasHOBHAHOCTH ATOMOB OJHOTO XUMHYECKOTO 3JIeMEHTa.

Onextponel. CTpoeHHE IEKTPOHHBIX 000MOUYEK aTOMOB XHMHYECKHX 2JIEMEHTOB
Ne 1—20 neprognueckoit cucremel J1. M. Menneneera. [IorATHE 0 3aBepIICHHOM
1 HE3ABEPIICHHOM 3JIEKTPOHHOM CI0e (3HEPreTHUECKOM YPOBHE).
[lepuoonueckas cHcTeMa XuMH4eckux 31eMenToB 1. M. MeHneneepa v cTpoenne
aTOMOB: (PH3HIECKHIH CMBICT TIOPAAKOBOTO HOMEpA 2NIEMEHTa, HOMEpa T PYIIIIE,
HOMepa Nepuona.

H3MeHeHHe Yyhcaa 5NCKTPOHOB Ha BHEITTHEM 3EKTPOHHOM YPOBHE aTOMA
XUMHYECKOro aieMeHTa — 00pa3oBaHue MOJIOKUTENBHEBIX H OTPHIATENBHBIX
HOHOB. MIOHBI, 00pa30BaHHBIE ATOMAMH METALIOB U HeMeTannoB. I IpuinHb!
H3MEHEHHA METALIHYCCKHX H HEMETATUYECKUX CBOHCTB B EPHOAAX H IPYNOAX.
(O6pazopande GHHAPHEIX coeanHennil, [Tonstue 00 HoHHOI cBssH. CxeMBl
o0pa3oBaHUA HOHHOM CBA3M.

BsauMoneiicTBHe arOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAILIOB MEXTY OO0 —
00pazoBaHHe ABYXaTOMHBIX MONCKYJ IPOCTBIX BellecTB. KoBaneHTHaA
HEMOoNsApHas XHMHYECKAad CBA3b. JJIEKTPOHHBIC U CTPYKTYpHEIE POPMYIIBL
BzauMOAeHCTBHE aTOMOB XMMHYECKHX IEMEHTOB-HEMETAIIIOB MEXKITY COO0H —
obpazoBanne GHHAPHBIX COSTHHCHUIT HEMETAIOR. DEKTPOOTPHLATEIHFHOCTD.
[TousaTHe 0 KOBATCHTHOH NOAPHOH CBA3H.

B3auMoaeficTBHE aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAVIOB MEeXY cobol —
00pa3OBaHNE METAUTHYECKHX KpHCTANOB. [IoHATHE 0 METAINTHYECKOH CBA3M.
HMemoncrpanun. Moe/H aTOMOB XUMHUECKUX 31eMeHTOB. [lepuoarnyeckas
cHcreMa xumudecknx aeMentos [, M. Menaeneena.

Tema 2 Ilpocrnie BemecTBa (7 9)



[TonoxxeHue METAJJIOB H HEMETAUIOB B NIEPHOANYCCKOH CHCTEME XHMHYECKHX
snemenToB [1. . Meuneneepa. Baxweiiiine mpocThie BEILIECTBA — METALIEL:
KeNe30, UTFOMHHU, KATbLMK, MarHui, HaTpuil, kamui. O6mnre puznyeckne
CBOHCTBA METAJLIOB.

BakHefie npocThie BeUIeCTBA — HeMeTallbl, 00pa3soBaHHbIe aTOMaMU
KHCIIOpoaa, BOXOPOAA, a30Ta, cephl, docdopa, yrnepoaa. CocoOHOCTE aTOMOB
XUMHYECKHX IEMEHTOR K 06Pa30BaHHIO HECKONBKUX TIPOCTHIX BELIECTE —
AJUTOTPOTIHA. ANNOTpoiHbie MoaudHKauHu kuciopoaa, dochopa 4 onosa.
MeTtannnveckue 1 HEMETATUTHYECKHE CBOMCTBA MTPOCTHIX BELLECTE.
OTHOCUTENBHOCTh AETIGHHA MPOCTHIX BEMIECTB HA METAJIB] H HEMETAJIIIBL.
[Toctosanas Aporagpo. KomnuecTso Bemecrsa. Mons. MondpHas Macca.
Monsapusrii 00beM razoo0pa3HbiX BellecTB. KpaTHBIE eIHHHUIIB KOJTHYECTBA
BEIECTBA — MHANHMMOJS H KHJIOMOJIb, MHJUTHMOAPHAS U KHIOMONMAPHAL MACCH
BeIlECTRA, MIVITHMOAPHBIH H KHIOMONSPHEIN 00BEMET [a3000pa3HEIX BEWECCTB.
PacueTsl ¢ HCIIONIB30BaHHEM MOHATHH «KOJTHUECTBO BEILECTBAY, KMOJIApHAS
Macca», «MOJApPHBIH 06beM ra3oB», «IOCTOSHHAS ABOTanpo»,

Pacuetnsie 2amaun. 1. Beruncnenne MOJIApHOH Macchl BELECTB [0 XAMHYECKHM
hopmynam. 2. PacueTrl ¢ ncnonb3oBaHHeM MOHATHH «KOJIMYECTBO BEIIECTRAY,
«MOJISPHAs Macca», «MOJISPHBIH 00BEM ra3oBy», «IOCTOAHHAs ABOTAAPO».
Hemoncrpauuu. Ionyyenne o3ona. O6pasupl 6enoro U ceporo ooea, benoro u
KpacHoro gochopa. HexoToprsle METAINE 1 HEMETAJUIBI KOJHYSCTBOM BeIlecTRa |
Moak. Moaens MoJSIpHOTO 00beMa razoo0pa3HbIX BEHICCTR.

Tema 3 CoeauHeHRA XHMHYMECKHX daemMeHTOB (14 1)

Crenesb okucieHusA. OnpeaeneHne cTeneHn OKUCIEHNA JIEMEHTOB 110
xuMHveckolt gopMmyne coequucHns. CocTapneHne GopMyn OUHAPHBIX COeTHHEHHH,
obwinit crioco6 ux HaskeiBaHHA. BuHapHble cOeAMHEHUS: OKCUBL, XJIOPHIEL,
cyneduas u ap. CoctaBnenne ux gopmyn. [IpeactaBureny oKCHAOB: BOAA,
YIJIEKUCHBIA a3 H HErameHas U3BeCTh.

[ IpencTaBuTend IeTy4YHX BOAOPOAHBIX COSAWHEHHH: XTIOPOBOIOPOL H
aMMHAK.

OCHOBaHMA, HX COCTaB U Ha3BaHMA. PacTBOPMMOCTE OCHOBAHHUIA B BOJE.
Tabinlia pacTBOPHUMOCTH THAPOKCUAORB U cosleil B Boae. [Ipencrarurenu
LIENOYEH: THAPOKCHAB HAaTpUA, KU U Kaneplua. [Todsrue o
Ka4eCTBEHHBIX peakliusx. MHAUMKaTophl. FI3MeHeHHe OKpacKu
MHAUKATOPOB B LIETOUHON cperne.

Kucnotsl, X cocTaB U HazBaHus. Knaccndmkauus kucior. [IpeacraBurenn
KHCJIOT: CEpHAasA, COJIIHAA H a30THaA. V3MeHEeHH¢ OKpackn UHAHKATOpPOB B
KHCIOTHOM cpene.

Conn Kak npoH3BOIHBIE KHCJIOT N OCHOBaHUi. Fx cocrap U Ha3BaHHUA.
PacTeopumocTs costedi B Bolie. llpeacraputenu coneil: Xopua HaTpus,
kapboHat u docdar KanbIus.

AMopdHBIE N KPHCTALIHYSCKHUE BEHIECTBA.

MexMonexky MIpHEIe B3aUMOACHCTBUA. TUNEI KPUCTATUTMYECKUX PeIleTOK:
UOHHAs1, aTOMHAsI, MOJIEKY IIpHAsA ¥ MEeTAUTUYEeCKasA. 3aBUCHMOCTD CBOICTB
BELLICCTB OT THITOB KPHCTANIMYCCKUX PELLIETOK.

BentecTBa MOJIEKYJISIPHOTO H HEMONEKY IAPHOTO CTPOeHMs. 3aKOH
TIOCTOSTHCTBA COCTABA /I BEIIESCTB MOJIEKY IAPHOTO CTPOESHHUSL.

YucTteie BeniecTBa U cMecH. [IpuMepsl )KHAKUX, TREPABIX H ra3000pa3sHbIX
cmeceit. CroiicTBa ulCTHIX BelecTB U cMecell. 1IX coctaB. Maccosas
o0beMHasA JOJH KOMIOHEHTa ¢cMeCH. PacueTsl, CBsI3aHHBIE C
HCMONB30BAHUEM MOHITUS «JOIAD.

PacueTnbie 3aaauyn. 1. Pacuer MaccoBoii 1 0OBeMHON A0 KOMITOHEHTOB
CMeCH BellecTB. 2. BerauclieHne MaccoBoil A0IH BEIIECTRA B PacTBOPE M0
U3BECTHOH Macce pacTBOPEHHOTO BEILIECTBA M Macce pacTBOPHUTENS. 3.
Brruncnenue Macchl pacTBOpsieMOTO BELLECTBA U PACTBOPUTENS,
HEOOXOMMMEIX JJI4 NPUTOTOBNCHUS ONpeIeNecHHON MacChl pacTBopa C
HU3BECTHON MAacCOBOH oJici paCTBOPEHHOTO BELLIECTBA.

HemoncTpaunn. O6pasiisl OKCHAOB, KUCIOT, OCHOBaHMI U cojteit, Moaenu
KPUCTANIMYECKHUX PEeIICTOK XJOpHAA HATPHSA, ajliMa3a, OKCHIa yraepoaa



(IV). B3priB cMecH Bogopoaa ¢ Bo3ayXxoM. Criocofrl pasacieHHa cMeceil.
JIMCTH/UTALHA BOJBI.

JlaGopaTopubie onbIThL 1. 3HAKOMCTBO ¢ 00pa3sliaMy BellleCTB Pa3HbIX
KraccoB. 2. Pasnenenue cMmeceii.

Tema 4 HA3mMeHeHHs, MPOUCXOAAIIHE ¢ BelllecTBAaMH (13 u)

ITousTue aBreHU KaKk H3MEHEHUI, NPOUCXOMAIINX ¢ BELIECTBAMH,
SIBiieHuys1, CBA3AHHBIE ¢ U3MEHEHHEM KPUCTA/UIMHECKOTO CTPOSHHS BEIECTRA
MpH MOCTOAHHOM €0 cOCTaBe, — pusHteckue spneHus. Gusnueckue
ABJIEHUS B XUMHH: JUCTHIIALASL, KPUCTANIH3AINA, BHIIapABaHHE H
BO3IOHKA BELLECTB, HEHTPHDYTHPOBaHHE.

ABneHus, CBI3aHHEIC C H3MEHEHUEM COCTaBa BENIECTRA, XHMUYECKHE
peakuHu. ITpH3HAKHN H YCTOBHA NPOTEKAHHA XUMHYECKHX PEaKITUii.
[IoHsaTHE 00 3K30- K SHAOTEPMHUUESCKUX PeakuaX. Peakiuu ropeHss Kak
YacTHBIH CAydal 3K30TepMUUYECKUX peaKLMi, NPOTEKAIOIIUX C
BBIAC/IEHNEM CBETA.,

3aKoH cOXpaHeHHsI MacChl BEIECTB. XUMHYECKHE YpaBHEHNS. 3HAUCHUE
HHJEKCOB U KoadpuimenToB. CocTaBieHHe YpaBHEHUH XUMHYECKHX
peaKLIMH.

PacdyeTEl no xuMu4uecknM ypaBHeHUsIM. PelleHue 3a1a4 Ha HAXOXKACHUE
KOJIM4eCTBa BELLECTBA, MACCH WIH 00beMa NPOIYKTa PEAKLINY 110
KONHYECTBY BEIICCTBA, MACCE WIH 00beMy HCXOAHOTO BelllecTBa. Pacuersl ¢
WCIIOJIb30BAHUEM IMOHATHA «I0JIA», KOTAa UCXOAHOE BEUIECTBO AaHO B BUIE
pacTBopa ¢ 3anaHHOH MaccoBOH A0JICH PaCTBOPEHHOrO BEIIECTBA UITH
COAEPYKUT CNPEACNICHHYO JOJIO [IPUMECE.

Peakinn pa3noxenns. [TIoHATHE 0 CKOPOCTH XMMUYECKHX PEaKLU.
Karanuszatopnl. ®epMeHTHL.

Peakimn coegunennsa. KatauTHdeckre H HEKATATHTHYCCKUE PEAKLIHH,
O6paTtumMeie H HeoOpaTUMBIE PeaKLHH.

Peakunu 3ameneHus. 3MeKTpOXUMHUYECKUH psaa HaNps>keHUI MeTallIOB,
€ro UCTOJNIb30BaHHE AN MPOTHOZHPOBAHUS BO3MOXKHOCTH IPOTEKAHUA
peakIui MeXx Iy MeTaJIaMH ¥ pacTBOPaMN KUCIIOT. PeakiMu BEITCCHCHUS
ONHHUX METAIOB U3 pacTBOPOB UX CoNeH ApyTHMU MeTalLIaMHU.

Peaknmn obMmena. Peakunn Helitpanusalumn. Y CIoBHs NPOTEKAHNUA PEaKiHil
oOMeHa B pacTBOpax A0 KOHLA.

Tuubl XUMHYECKHX peaKIuil (ITo NPU3HAKY «4HCA0 K COCTAB UCXOAHBIX
BELIECTB H MPOOYKTOB peaKLUU» ) Ha NpUMepe CBOHCTB BoAbl. Peakius
pa3noAKeHUA — J1eKTponn3 Boasl. Peaknnn coeanHeHns —
B3aUMOJEHCTBHE BOABI ¢ OKCUAAMH META/UIOB U HeMeTanoB. [loHsaTHe
«THAPOKCHABI». Peakunn 3aMellle HiA — B3aHMOJAENCTBHE BOADBI C
IIeTOYHBIMU H INETOYHO3EMENbHBIMU MeTannaMHi. Peakiiuu obMeHa (Ha
npUMepe THOPOIH3a cyibdiaa allOMUHUA H KapOuaa KanbLus).
Pacuernbie 3apaun. 1. BruncieHye 1o XMMHYECKHM YPaBHEHHSAM MaCcChI
HJIM KOJIMYECTBA BEUIECTBA MO U3BECTHOM Macce WIH KOJHYECTBY BeIIeCTBA
OJHOTO U3 BCTYNAMOIIUX B peaklHK0 BeillecTB WIH MPOLYKTOB peakuni. 2.
BrrancneHue Macchl (KonHUECTBa BelllecTBa, 0ObeMa) NMPOIYKTa peaKLHH,
€CJIM M3BECTHA Macca HCXOHOTO BELIECTBa, COOEPIKAILETO ONMPEeAeASHHY IO
Jonaro npuMeceii. 3. BRIUHCIEHHe MAacChl (KOJHYeCTBA BEllecTBa, 00beMa)
MpPOAYKTa PEAaKLMH, €CJIH U3BECTHA MACCA pacTBOPA H MaccoBast Ao
PAacTBOPEHHOT'O BELIECTRA.

HemoncTpannun. [IpuMeps! przHdecKHX SABACHHAHN: a) [1aBAeHKHE
napaduua; 6) Bo3roHka voga WiIH O€H30HHOR KHCNOTEY; B) pacCTBOPEHHUE
nepMaHraHaTa Kaaus; r) AudQy3Hs AyHUCTHIX BEIECTB ¢ ropAame
NaMITOYKH HakanvsaHus, [[puMepbl XUMHWYECKNX SIBEHUH: a) rOpeHue
MarHus:, gocdopa; 6) ezaUMONEHCTBYE COMNSHON KHCAOTH C MPaMOPOM HITH
MeJIoM; B) MoayueHue ruapokcuna meau (I1); r) pactropenne
MOJYYEHHOTO TMAPOKCHAA B KHCJIOTAX; ) BlauMofecTBue okcuna Menau (II)
C CEpHOH KHUCIOTOM MpY HAMPEBaHUU; €) pa3JiosKeHHE NepMaHraHaTa Kanms;
JK) B3auMoZeiicTBUe pa3GaBieHHBIX KUCIOT ¢ META/IAMH; 3) PasnoKeHHe
NepoKCHAA BOAOPOAA; U) 3MEKTPOIH3 BOAEI.



JlaGopaTopHbi€e onbITHI. 3. CpaBHEeHHEe CKOPOCTH UCTIAPEHUA BOBL H CIIUPTA
M0 MCHYE3HOBEHHIO MX Karnenb Ha dbunbTpoBaneHol 6yMare. 4. OkucneHue
MeIH B INTaME€HH CITHPTOBKHK WiIK ropenku. 5. IToMyTHeHHe H3BeCTKOBO
BOJIBI OT BREIABIXAEMOT0 yrlIeKHcIoro rasa. 6. [lonydyenne yriekucioro rasa
B3aUMOAEHCTBUEM COABI ¥ KHCIOTHI. 7. 3aMelleHUue Meau B pacTBOpe
xyopuaa menn (II) xxenesom.

Tema 5PacrBopenne. Pacreophl.

CroiicTBa pacTBOPOB 21eKTPOaHTOB (17 4)

PacTBOpeHre Kak PpU3HKO-XuMHUUecKHH npouecc. [loHsaTue o rugpatax u
Kpuctautornapatax. Pacteopumocts. KpuBbie pacTBOPUMOCTH KaK MOAEb
3aBUCHMOCTH PacTBOPHMMOCTH TBE€pPABIX BEIIECTB OT TEMIEPATY PEL.
HacrolllieHHBIE, HEHACHINEHHBIE U MEPECHITIeHHBIE PACTBOPhL. 3HAUCHUE
PACTBOPOB [/ IPHPOABI M CEJIBCKOTO XO03IMCTBA.
IToHsTHE 00 3MEKTPOIUTHUESCKON AHCCOLMAUMH. BNEKTPOIUTH H
HEICKTPOIUTEL, MeXxaHu3M AUCCOLHALUH 3TIEKTPOIUTOR ¢ PA3IHYHBIM
TUIOM XHUMHWYECKOIt cBsizu, CTeneHb 3NIeKTPONIMTHIECKOH TUCCOLHMAIIIH.
CunbHble U c1alble MEKTPOIHTHL.
OCHOBHEIE [TOMIOKEHHA TEOPHH 3IeKTPOIHTHYecKod AuccolManuy. HoHHBIE
YPABHEHHUS peakuui. Y CIIOBHA NPOTEKaHUA peakluid oOMEHa MEXTY MEKTPOJITAMHU
10 KOHIIA B CBETE NOHHBIX NPEACTABICHUH.
Knaccuduraunsa HOHOB H HX CBOHCTBA.
Kucnotsl, ux kiaccudukarus, JIdccoLUalMa KHCIOT H HX CBOHCTBA B CBETE
TEOPUH SNMEKTPONHTHYCCKOH qucconMalui. MoleKyIapHble U HOHHBIE YpaBHEHHUA
peakuri kucaoT. BzaumMoaeicTBie KHCAOT € MeTajIaMH.
DJIeKTPOXUMHYECKHH pAd HATIpsKeHHH MeTannos. B3auMOIeHCTBHE KHCIIOT €
OKCHAAMM METAINOB, B3anMoAeHCTBIE KUCITOT C OCHOBAHUAMHU — pPEeaKIUs
HefiTpanuzaun. B3auMoaefcTBHE KHCIOT ¢ cosisiMi. Mcnonb3obaHute TabIuLibL
PACTBOPHMOCTH ISl XApAaKTEPUCTHKH XAMHYECKUX CBOMCTB KHCIOT.
OcHoBaHu4, X K1accudukauns. Jucconnanys oCHOBaHHH 1 HX CBOIiCTBA B
CBETE TEOPHH 3NEKTPOTUTHUCCKON ARcconnalnn. B3anMonencTBHe OCHOBAHHH ¢
KUCIOTaMH, KUCTOTHBIMH OKCHAAMU U coJtaiMu. HcnonesoBanune TabmHIb!
PACTBOPHMOCTH JUTA XAPAKTEPUCTHKH XHMHUYECKHX CBOHCTB OCHOBAHHIA,
PaznoxeHnne HepacTBOPUMBIX OCHOBRHHH [IpH HarpeBaHHUM.
CoJH, UX KINacCHPUKALMA H JUCCOLHALKA Pa3IHYHEIX THNOB coneil. CpolicTa
cofeli B CBETE TEOPUH 3MEKTPOIHTHIECKOM AuccolHaluy. B3anMoaeiicTBie
COJICH ¢ METAJVIaMH, YCTIOBUSA MPOTEKAHMA 3THX peakllnii. B3aumoaeiicTeue conen
€ KHCJIOTaMM, OCHOBAHUSAMHE U coylsAMH. WcnonszoBanue TabIHIIb!
PacTBOPUMOCTH Ul XapaKTePHCTUKH XHMUYECKUX CBOHCTB CONEH.
O6o0enne ceeAcHHH 00 OKCHAAX, HX KitacCUpHKALMA B XAMUYECKHX CBOHCTBAX.
['eHeTHYECKHUE pANbI METAIOB H HEMETANNOB. [ eHeTHUeCKas CBAZEL MEXKAY
KJIACCAMH HEOPTAHMYECKUX BELIECTB.
OKHCIINTENTbHO-BOCCTAHOBHTEbHBbIE peakiii. OKHCTUTENE H BOCCTAHOBHTE]D,
OKUCJIEHHE U BOCCTAHOBJICHHE.
Peaxiiun noHHOro o0MeHa H OKHCIHUTENBEHO-BOCCTAHOBHTE/IBHBIC PEAKIIHH.
CocTaBncHHE YpaBHEHHH OKHCITMTENBEHO-BOCCTAHOBHTEILHBIX PEAKIINH METOAOM
3MeKTPOHHOro Dananca.
CpoiicTBa NPOCTBIX BELIECTB — METAUIOB H HEMETALIOB, KUCIIOT H COJIEH B CBETE
npeacTaBiieHuH 00 OKHCIHUTENBHO-BOCCTAHOBHTENBHEIX MPOLIECCAX.
HemoHcTpariy. UcnbIranne BEIHECTB H MX PACTBOPOB HA 3JIEKTPOIMPOBOIHOCTE.
JIBMsKEeHHE OKpAIIEeHHBIX HOHOB B 3JIEKTPHYECKOM To1€e. 3aBHCHMOCTD
ITEKTPOIIPOBOMHOCTH YKCYCHOH KHCIOTHI OT KOHLIEHTpauuu. Biaumoaefictene HHKa
¢ cepofl, conaHoM xucIoTo, Xaopuaom MeaH (1), lopenue Maruus.
BsaimmMoneficTBHE XTOpHOH 1 CEpOBOTOPOIHON BOIBL.
JladopaTopHble onbIThl. 8. Peakiiny, xapakrepHble AN paCTBOPOB KHCIOT (CONIAHON HITH
cepHoit). 9. Peakuuu, XapakTepHble 4715 PACTBOPOB Liejioyelt (THAPOKCHIOB HATPUA UM KaNus).
10. ITonyueHue H CBOHCTBA HEPACTBOPHMOTO OCHOBAHHA, HanpuMep ruapokeuaa Meau (1), 11.
Peaknun, xapakTepHble I pacTROpoB conell (Hampumep, wig xnopuna menn (M), 12, Peakuum,
XapaxkTepHble IJ1 OCHOBHEIX OKCHAOB (HampHMep, AN OKCHAa Kanblkg). 13. Peakunu,
XapaKTepHBIe I KUCIOTHBIX OKCHAOB (HApUMep, /Ui YTJIEKHCIIOTO rasa).



TemMaTHuecKkoe NJIAH HPOBaAHHE

Ne Tema ypoka Koa-go Jlara
JacoB NPOBCICHHSA
I[Lnan Pakr
Tema 1. Beegenue. [IeppoHa4aJbHBIE XHMHYCCKHE NOHATHS 6
1 [TpeameT XMMHU 1
2 Bewecraa 1
3 [Ipeppainenus BemecTB. Ponn XHUMUY B )KH3HH YeNOBCKA 1
4 [Teproanyeckas CHCTEMA XHMHYECKUX 3JIEMEHTOB. 3HAKH XUMHUYECKHX JIEMEHTOB 1
5 Xumuueckue Gopmyanl. OTHOCHTEIBHAA ATOMHAA H MOJICKYJIAPHAA MACCHL. 1
6 PacgeTsl 10 XUMHYecKoi HOopMyJIe BeIECTRA 1
Tema 2. ATOMBI XHMHYECKHX 3/IEMEHTOB. 10
7 (OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMOB 1
8 Sloepnble peakunu. H3zoTonel. 1
9 CrpoeHHe 3MeKTPOHHBIX 000JI09EK aTOMOB 1
10 | Ilepuoandecknii 3aK0H U MEPUOJMUECKad cHcTeMa XHMUYeCKUX aneMeHToB JI. M. Menneneesa 1
11 | MonHas cBA3b 1 i
12 | KoBaneHTHas HemomsipHas CB43b 1
13 | Kopanenrnas nonspHas cBI3b 1
14 | Merannnyeckad cBa3b 1
15 | I[MoeTopenue 1
16 | Kourpombnas paGora Nel no temam: «llepBoHavanbHble XUMHUYECKHE MOHATHS, ]
«ATOMBI XUMHYECKIX JIEMEHTOB»
Tema 3. [IpocThle BelllecTBA 7
17 | [TpocTrie BemecTBa - METAIIEL 1
18 | IlpocThie BelllecTBA - HEMETAILIB 1
19 | KonnyectBo BenlecTBa. MonspHas Macca 1
20 | MongpHsrit 00BeM razor. 3akoH ABOrajapo 1
21 | PenreHne 3a7a4 ¢ HCIONMB30BAHHEM IIOHATHH «KOIMHYECTBO BEMIECTBAY, «MOJAPHAT Maccay, 1
«Monapasbril 00beMy, «arcIo ABOragpo»
22 | IloBropenne no TeMe «IIpocTric BEIIECTRAY 1




o

Kontponezas pabora Ne2 o Teme «llpoctsie Bemecrnan

—

Tema 4. CoeTHHEHHA XHMHYECKHX I]1€EMEHTOB. 14
24 | CreneHb OKUCNEHHA H BAIEHTHOCTD 1
25 | Baxueiiime kacchi GHHAPHBIX COEIMHEHHI — OKCUIBI H JTeTyuHe BOJIOPOJHBIE COENHHEHNS 1
26 | OcHOBaHUA B 1
27 | Kucnotnl 1
28 | Conm 1
29 | Kpuctaunmnueckne pemeTKu 1
30 | YucThie BEIIECTRBA H CMECH 1
31 | MaccoBas u obheMHas 107TM KOMIIOHEHTOB CMECH (pacTBOpa) 1
32 | Pemenne pacueTHBIX 3a7]ad Ha HAXOXACHHE 00BeMHOH H MacCcoBOil JoNeii cMecH 1
33 | 3nakoMcTBO ¢ nabopaTopHEIM 000pYIOBAHUEM 1
34 | Ilpapuna GezomacHo paGoThl B XHMAYECKOH Tab0paToOpHy 1
35 | [IpuroToBneHue pacTBopa ¢ 3aJaHHOH MacCOBOMH o€l pacTBOPEHHOTO BELIECTBA I
36 | llopropenue no Teme: «CoeNNHEHNA XHMHUYECKHX NEMEHTORY 1
37 | KontponsHas pabota Ne3 no TeMe «CoeMHEHHA XHMHUYECKUX JIEMEHTOBY 1

Tema 5. HzmeHeHHA, NPOHCXOAAINIHE ¢ BellleCTBAMH 13
38 | Dusnyeckue ABJICHHS ]
39 | OuucTka 3arps3HEeHHO# NOBAPEHHOH COMM 1
40 | XuMudecKHe peakiuu |
41 | XnMA4YECKHE ypaBHEHHA 1
42 | PacyeTnl 10 XHMUYECKHM yPaBHEHUAM 1
43 | PacyeTnl M0 XHMHYECKHM YPAaBHEHUAM 1
| 44 | Peaxunu pa3noxeHHs - 1
45 | Peaxumu coeNMHEHHAA 1
46 | Peaxuun zamelieHus 1
47 | Peakuuu obmena |
48 | Tunrel XUMHAYECKUX peaKlHil Ha IIpUMepe CBOHCTE BOAB i
49 | IlopTopenue no Teme: «MzMeHeHUA, NPOUCXOAAIINE C BEIIECTRAMMUY. 1
50 | KonTponbHas paboTa Ned mo TeMe «HISMEHEHHS, MPOUCKOIMINKE ¢ BEIICCTBAMUY 1

Tema 6. PacTeopenne. PactBopbl. CBoiicTBa pacTBOPOSB 3eKTPOJIHTOB. 17
51 | PactBOpenue. PacTBOPUMOCTE BEMIECTB B BOAE 1




W

52

- DICKTPOIINTHYECKAA AUCCOLRALNS

| | —
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' 53 | OCHOBHBIE [IONOXEHHA TCOPHH NCKTPONUTHYCCKON AHCCOLMAlINK B
' 54 | Jluccounalns KHCNOT, OCHOBaHHIA, cone#t 1
55 | MonHuIe ypaBHEHUS ____;___ S 1
56 | HonHlbie ypaBHEHNUS _ ) B 1
57 | Kuenoth! B ¢BETE TEOpPHH 3NEKTPOIMTHIECKON AHCCOLHALNH 1
58 | OcHOBaHHs B CBETE TEOPUH EKTPONTHTHUCCKOHN THCCOLIHALIMH B 1
59 | OxcuAbl B CBETE TEOPHH MEKTPOIHTHYECKOH JHCCOLHAINN L B 1
| 60 | Conu B CBETE TEOPHH NEKTPOIUTHUYECKOI AUCCOIMALINY 1
61 | I'eHeTHYecKad CBA3b MEXKIY OCHOBHEIMH KJIACCAMH HEOPraHHYECKHX COSIMHEHHH 1
| 62 | OKHCIHTENBHO-BOCCTAHOBHTENBHEIE PEaKLHH B 1
63 | OKHCAUTENBHO-BOCCTAHOBATENBHEIE PEAKITMH ] - 1
64 | CeoficTBa BELECTE H3YYEHHEIX KIIACCOB COSAUHEHU T B CBETE OKHCIUTENBHO- 1
BOCCTAHOBHTEJILHBIX peaKlni
65 | BrmonHeHHe ONBITOR, IEMOHCTPHPYIOIIMX FE€HETUHECKYIO CBA3E MEXKAY OCHOBHBIMM KJIaCCaMy 1
HEOPraHHYEeCKUX COeMUHEHUI )
66 | [ToeTopenne no teme: «PacTropenne. PactBophl. CBoHCTBA paCTBOPOB JIEKTPONHTOBY 1
67 | Kontponsnaa patota NeS no temam «PacteopeHue. Pacteopsl. CroiicTBa pacTBOPOR 1
i 3NECKTPOJIMTOB»
68 | Hrorosas konTpoabHas paGoTa Neb 3a kype 8 kiacca - !
69- | PesepBHble ypoKH 2




