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[losicauTenbHas 3anucka
Pabouas nporpamma kypca xumuu §8-9 kiacca paspadorana Ha ocHoBe OI'OC
OCHOBHOT'O 00111er0 00pa30BaHus IO XUMUHU, TPOrPAMMBbI OCHOBHOT'O OOIIIETO
oOpazoBanus 1o xumuu aBtop ['abpuensu O.C., yueOHuka as
oO1ieo06pa3oBarenbHbIX KO 8, 9 kiacc aBTop ["abpuensa O.C.
Paccunrana Ha 136 yacoB no 68 4. B 8 knacce u B 9 kitacce no 2 yaca B HEJEJIO.
OO61ue 1enu ¢ yueToM crnenupuky mpeamera:

1. ®opmupoBaHuE CUCTEMBI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTA
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA;

2. Pa3BuTHe MTMYHOCTU OOYHAIOMIMXCSA, UX MHTEIIEKTYalIbHOE U HPAaBCTBEHHOE
COBEPIIEHCTBOBAaHKE, (POPMUPOBAHKE Y HUX TYMAHUCTUYECKUX OTHOIICHU
U DKOJIOTMYECKH 11€J1eCO00pa3HOro MOBEJACHUS B OBITY U TPYI0BOM
NeSITeIbHOCTH;

3. BripaboTKy nmoHUMaHus 0OIIECTBEHHON MOTPEOHOCTH B pa3BUTUU XUMUH, &
Takke (GOPMUPOBAHMI OTHOIICHUS K XUMHUH KaK K BO3MOXKHOU 00J1aCTH
Oynyiel MpakTUYECKOMN JAesITeIbHOCTH;

4. dopmupoBaHHe YMEHUN O€30MacCHOTO OOpalleHHsI C BEIIECTBAMM,

HCIIOJIb3YCMbIMHU B HOBCG,HHCBHOﬁ KU3HU.

OO0mas xapakrepucTuKa y4eOHOro npeamera
OcHOBHbBIE cOAEpKATENbHBIEC IMHUY MPEIMETA:

1. BemiecTBO — 3HaHMS O COCTaBE U CTPOCHHUH BEUIECTB, UX BAKHEHIITUX
XUMHUYECKUX U (PU3NIECKUX CBOMCTBAX, OMOIOTUYECKOM JICHCTBUH;

2. XuUMHYECKas peakilus — 3HaHUsI 00 YCIOBUSX, B KOTOPBIX MPOSIBISIOTCS
XAMHYECKUE CBOMCTBA BEIIECTB, CIOCO0AX YIPABICHUS XUMHUICCKUMU
POLIECCAMU;

3. IlpumeHeHHe BemeCTB — 3HAHUS U ONBIT MPAKTHUECKON JEATETLHOCTH C
BEIECTBAMU, KOTOPbIE HaNOOJIEe YacTo YIOTPEOISIIOTCS B TOBCETHEBHOM
KU3HU, IHUPOKO KUCIIOIB3YIOTCS B MPOMBIIIIEHHOCTH, CEJILCKOM XO35MCTBE,

Ha TPaHCIIOPTE;



4. SI3bIK XMMUU — CUCTEMa BaXXHEUIITUX MOHSATUM XUMHUHU U TEPMUHOB, B
KOTOPBIX OHU OINKCHIBAIOTCSA, HOMEHKIIATypa HEOPTAHUYECKUX BEIIECTB,
xumuyeckue (opMyIibl U YpaBHEHHUs, a TAaK)Ke MpaBUiia MepeBojia

I/IH(l)OpMaI_[I/II/I C €CTCCTBCHHOTI'O sI3bIKAa HA A3BIK XMUMHHU U O6paTHO.

MecTo yueOHOro npeaMeTa B y4eOHOM ILIaHE

B 6a3ucHOM yueOHOM MIaHe HAXOAUTCS MOCIETHUM B PSITY €CTeCTBEHHO-HAYYHBIX
JUCIUTLUIVH, MIOCKOJIbKY JIJIsS €70 YCBOCHUS MIKOJBLHUKHU JOJKHBI 00J1a71aTh HE
TOJIBKO OTIPEJICICHHBIM 3aI1acOM IPEBAPUTEIbHBIX 3HAHUH, HO U JIOCTATOYHO
XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

Pe3yabTaThl H3y4eHMsl MpeaAMeTa

JIMYHOCTHBIC PE3YILTATHI:

1. B 1leHHOCTO-OpHEHTHPOBAHHOM chepe- UyBCTBO TOPAOCTH 32 POCCUMCKYIO
XUMUYECKYIO HAyKy, TYMaHU3M, OTHOUIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTb;

2. B TpynoBoii chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHIeH
o0pa3oBaTeIbHON TPACKTOPHH;

3. B mo3HaBarenbHOM chepe — yMEHHE YIIPaBIATh CBOCH MTO3HABATEILHOMN
NEATENbHOCTBIO.

MeTaHDeI[MGTHLIe PE3YJIbTATHI.

1. Ucnonb30BaHKE YMEHHI U HABBIKOB Pa3IMYHBIX BUJIOB I03HABATEIIbHOM
JNEATENBbHOCTH, IPUMEHEHUE OCHOBHBIX METOAOB ITO3HAHUS JJIsI U3yUYCHUS
Pa3IMYHBIX CTOPOH OKPYKAIOLIEN AEHCTBUTEIIBHOCTH;

2. Wcnonb3oBaHne OCHOBHBIX MHTEIIEKTYaIbHBIX OMepaluii: popMupoBaHue
TUIIOTE3, aHAJIN3 U CUHTE3, CpaBHEHUE, 0000IICHHE, CUCTEMAaTH3aIus,
BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€H, IIOUCK aHAJIOrOB;

3. YMeHwus TeHepupoBaTh UJIEH U OTIPEIEIATh CPEICTBA, HEOOXOAUMBIE TSI X
peanu3anny;

4. YMeHue onpeaensaTh Ueld U 3a1a4u IesITeIbHOCTH, BEHIOUpaTh CPEeICTBA

pcaim3aliii OCJIKM U IIPUMCHATHh X Ha IIPAKTHUKC,



5. Hcnonp3oBaHue pa3auyHbIX UCTOYHUKOB JIJISl TOJYYEHHS] XUMUYECKOU
uH(popmanuu.

IIpeaMeTHEIC PE3YIbTATHI:

1. B no3naBatenbHOM chepe:

o JlaBaTh ompenencHUs U3YYCHHBIX TIOHITHI: BEIICCTBO (XMMHUYCCKUHT
AJIEMEHT, aTOM, HOH, MOJICKYJIa, KPUCTAILTUYECKAs PEIITKA, BEIIECTBO,
IIPOCTBIC U CJIOKHBIE BEIIECTBA, XUMHUUECKash (hopMyJsia, OTHOCUTEIIbHAS
aTOMHasl Macca, OTHOCUTEJIbHAs MOJICKYJISIPHAsl Macca, BAJICHTHOCT,
OKCH/IbI, KHCIIOTBI, OCHOBAHHUS, COJIH, aM(OTPHOCTh, HHIUKATOP,
NEPHOIUICCKUI 3aKOH, IIEPUOANYECKas CUCTeMa, TIepUoArndecKas TabiuIa,
W30TOIIbI, XUMHYECKas CBSA3b, JICKTPOOTPHUIIATEIIBHOCTbD, CTEIICHb
OKUCJICHHSI, SJICKTPOJIUT); XMMHUYECKas Peakius (XMMHUECKOe ypaBHCHHE,
TCHETHYECKas CBs3b, OKMCIICHUE, BOCCTAHOBJICHHUE, SJIKTPOJIUTHYCCKAS
TVCCOITUAITHSI, CKOPOCTh XUMHUUYECKOHN peaKkinm);

o OnuchIBaTh JEMOHCTPAIIMOHHBIC U CAMOCTOSITEIILHO MTPOBEICHHBIC
AKCIIEPUMEHTBI, UCTIONB3YS JJISI TOTO €CTECTBEHHBIHN S3bIK U SI3bIK XUMUH;

o OnuceIBaTh U pa3IuvaTh H3yUYCHHBIC KJIACCHl HEOPTAHUYECKUX COCTMHEHUH,
TIPOCTHIE M CIIO’KHBIC BEIIECTBA, XUMUYECKUE PEAKIIHH;

o KrnaccudummpoBaTh n3yueHHBIC OOBEKTHI U SBICHUS;

o HabmogaTs 1eMOHCTpUpPYEMBIC U CAMOCTOSTEIILHO MTPOBOINMBIE OIIBITHI,
XUMHYECKUE PEAKIUH, IPOTEKAIOIIHNE B PUPOJIC U B OBITY;

o JlenaTh BBIBOJBI M YMO3AKIIIOUECHHS M3 HAOIIOICHU, N3YYEHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YUCHHBIX
BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

o CTpyKTypHpOBaTh U3yYEHHBIN MaTepral U XUMUUYECKYI0 HHPOPMAIIUIO,
TIOJTYYCHHYIO U3 IPYTUX UCTOYHUKOB;

o MogaenmupoBaTh CTpOECHHE ATOMOB JIEMEHTOB TIEPBOTO-TPETHETO MEPUOJIOB,
CTPOCHUE MPOCTEUIIIUX MOJICKYI.

2. B 1nieHHOCTHO-OpHEHTAIIMOHHOM cdepe:



o AHanu3MpOBaTh U OLICHUBATH MOCIEACTBUS ISl OKPYKAIOIIEN CPEabI
OBITOBOM U MPOU3BOJCTBEHHOM AESITEIBHOCTH YeJIOBEKA, CBI3AHHOMU C
nepepabOTKOM BEIIECTB.

3. B tpynoBoii cdepe:

o IlpoBOAUTH XUMHUUYECKUN IKCIIEPUMEHT.

4. B cdepe 6€30MaCHOCTH KUZHEIEATETbHOCTH:

o OxkaspIBaTh MEPBYIO NOMOILb IIPU OTPABICHUSAX, 0KOTAaX U IPYTUX TpaBMaXx,

CBSI3aHHBIX C BEIECTBAMU U J1aOOpPaTOPHBIM 000PYI0BaHUE.

Conep:kanmne y4eOHOT0 nmpeamera

COIAEPKXAHHUE TEM YYEBHOHOI'O KYPCA XUMMHUU 8 KJIACCA
BBenenue (6uacos)
XuUMHST — HayKa O BEIIECTBaX, UX CBOMCTBAaX U MPEBPAIICHUSIX.
[loHsiTHE O XUMUYECKOM dJIEMEHTE U (hopMax ero CyIliecTBOBaHUS: CBOOOIHBIX
aToMax, MPOCTHIX U CIIOKHBIX BEIIECTBAX.
[IpeBpamenus BemecTB. OTINYNE XUMUYECKUX PEaKIUi OT PU3NUYECKUX SBJICHUM.
Ponp xumMuu B )KM3HU YEIOBEKA.
Kparkue cBeneHust U3 UICTOpUH BO3HUKHOBEHHMS U pa3BUTHs xumuu. [lepuon
anxumuu. [Torstue o pumocopckom kamue. Xumus B XV B. PazButue xumun Ha
Pycu. Posib 0T€UE€CTBEHHBIX YYEHBIX B CTAHOBJICHUN XUMHUYECKON HAYKU —
pabotel M. B. Jlomonocora, A. M. bytnepogsa, /I. 1. Menaeneera.
XUMHUYECKasi CAMBOJIMKA. 3HAKU XUMUYECKUX SJIEMEHTOB U IPOUCXOKACHUE UX
Ha3BaHUil. Xumudeckue hopmynsl. MHaEKCH 1 KodhpurmeHTsl. OTHOCUTEIbHbBIE
aTOMHAasl U MOJIEKYJIsipHas Macchl. PacyeT MaccoBOM A0JIM XMMUYECKOTO 3JIEMEHTA
o ¢opMyJie BEIIeCTBa.
[Tepuoguueckas cucrema xumuueckux snemeHToB /. 1. Menaeneesa, ee
CTPYKTypa: MaJible U OOJbIIINE IEPUOJIbI, TPYIIIbI M TOATPYNIbI (TJIaBHAS U
no6ouHast). [lepuoauueckas cucreMa Kak CipaBOYHOE MOCOOUE JIsl TOTyYeHUs

CBGI[CHI/Iﬁ O XUMHWYCCKHX IJICMCHTAX.



Pacuernbie 3axauu. 1. HaxoxneHne OTHOCUTENBLHONW MOJIEKYJISIPHOM MacChl
BEILECTBA 10 €ro XuMu4yeckoi opmyie. 2. Boruncienne MaccoBoi 10U
XUMHUYECKOT0 3JIEMEHTa B BEILIECTBE MO €ro popmyie.

IIpakTnueckoe 3ansitue. 1. [IpaBuia TexHukyu 6€30MaCHOCTH MPU padoTe B
xuMuyeckoM kabunere. [Ipuemsl oOpatieHus ¢ 1a00paTopHBIM 000PYIOBAHUEM U
HarpeBaTeJIbHBIMU MPUOOPAMHU.

TEMA 1 AToMbl XMMHYeCKHX 3J1eMeHTOB (/0 uacos)

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMUYECKUX 2JIeMeHTOB. OCHOBHBIE CBEJICHUS
0 CTpOEHUHU aTOMOB. /[0Ka3aTeabCTBa CIIOAKHOCTH CTPOCHUSI aTOMOB. OTIBITHI
Pezepdopna. [lnanerapnas Moaenb CTpOSHHS aToMa.

CocTtaB aTOMHBIX si/Iep: MPOTOHBI U HEUTPOHBI. OTHOCUTEIBLHAS AaTOMHAS Macca.
B3anMocCBs3b IOHATUI «ITPOTOHY, KHEUTPOHY», KOTHOCUTEIIbHAS ATOMHAs Macca.
N3meneHue urcia MpoOTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX XUMHYECKUX
AJIEMEHTOB.

W3menenue uncia HEMTPOHOB B sAJIpe aTOMa — 00pa3oBaHUE U30TOIIOB.
CoBpeMeHHOE OTIpeIeTICHNE MOHATUS «XUMHUYECKUN 371eMeHT». M30TombI Kak
Pa3HOBUAHOCTH aTOMOB OJTHOTO XUMHYECKOIO 3JIEMEHTA.

Onextponbl. CTpOCHHE PJIEKTPOHHBIX 000JI0YEK AaTOMOB XUMUYECKUX IJIEMEHTOB
No 1—20 nepuonuueckoii cuctemsl [. 1. Menneneena. [loHsitue o 3aBepiieHHOM
Y HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (IHEPIETHYECKOM YPOBHE).
[Tepunonuueckas cucrema xumuueckux snemeHtoB 1. 1. MenaeneeBa u ctpoeHue
aTOMOB: (PU3WYECKUIA CMBICI MOPSIKOBOTO HOMEpA dJIEeMEHTa, HOMepa TPYIIIIbI,
HOMEpa Nepuoa.

N3meHeHne uncina 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOT0 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPULIATEIbHBIX
1noHOB. oHBI, 00pa30BaHHbIE ATOMAMU METAJIJIOB U HEMETAJIOB. [[puunHbI
M3MEHEHUS] METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB B MEPUOJAX U TPyIIax.
O6pazoBanue ouHapHbIX coeauHeHui. [losTre 00 noHHOM CBsI3U. CXEeMBbI

00pa3oBaHUs HOHHOM CBSI3H.



B3aumopelicTBue aTOMOB XUMUYECKUX SJIEMEHTOB-HEMETAIIJIOB MEXKTy COO0M —
oOpa3zoBaHuE JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBasieHTHAs
HETOJsIpHAsE XUMUUYECKasi CBsI3b. DIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.
B3anmMopelicTBue aTOMOB XUMHUYECKUX SJIEMEHTOB-HEMETAIIJIOB MEKTy COO0N —
oOpazoBaHue OMHAPHBIX COCTUHEHUI HEMETAIIIOB. DIEKTPOOTPHUIIATEILHOCTb.
[TonsiTHE O KOBAJICHTHOW NOJISIPHOM CBS3H.

B3anmMopelicTBue aToMOB XUMHUUYECKUX JIEMEHTOB-METAIIJIOB MEXKTy COO0M —
o0pa3oBaHUE METAITUYECKUX KpUCTAILIOB. [ToHATHE O METAIITMYECKOM CBSI3H.
TEMA 2 IIpocTsle BemecTBa (8 uacos)

[TonoxeHne METanao0B U HEMETAIUIOB B IEPUOIUUECKON CUCTEME XUMUYECKUX
anemeHToB JI. 1. MenaeneeBa. BaxkHelme npocThie BENECTBA — METAJUIbI:
KeJe30, aTIOMUHUHN, KallblIui, MarHui, HaTpul, kanuid. O0ume guznueckue
CBOMCTBA METAJLJIOB.

Baxneiimue nmpocTeie BelecTBa — HEMETaJlIbl, 00pa30BaHHBIC aTOMaMH
KHUCIIOPOJIa, BOJIOPO/Ia, a30Ta, cephl, hocdopa, yriiepoaa. CriocoOHOCTh aTOMOB
XUMHUYECKHUX PJIEMEHTOB K 00pa30BaHUI0 HECKOJBKUX MPOCTHIX BEIIECTB —
aJuIoTpoIHs. AJUIOTPOIHBIE MOAU(UKAIIMU KUucIopoaa, hocdopa 1 oyosa.
Mertannuueckue U HEMETAJTIMYECKUE CBOMCTBA MTPOCTHIX BEUIECTB.
OTHOCHUTEIBHOCTH ACIEHHUS TPOCTHIX BENIECTB HA METAJIBI 1 HEMETAJLIIBI.
ITocrossnnas ABoraapo. KonnuectBo Bemectsa. Mosb. MonspHas Macca.
MonspHblii 00beM ra3000pa3HbIX BemecTB. KpaTHbIe eTMHUITBI KOJIUYECTBA
BEIIECTBA — MWJIJIUMOJIb U KHWJIOMOJIb, MUJUTUMOJISIPHAS. ¥ KWIIOMOJISIPHASI MAaCChI
BEIIIECTBA, MUJUTUMOJIIPHBIA U KUJIOMOJIIPHBINA 00beMBI ra3000pa3HBIX BEIIECTB.
Pacuetsl ¢ ucnosib30BaHNEM MOHATUNA «KOJIWYECTBO BEIIECTBAY, «MOJISIPHAS
Maccay, «MOJISIPHBIN 00bEM Ira30B», «IIOCTOSIHHAsT ABOTAAPO».

PacuerHble 3axa4u. 1. BeruucieHrue MOJISpPHON MAacChl BEIIECTB 10 XUMUYECKUM
dbopmynam. 2. PacueTsl ¢ MCIIOJIB30BAHKEM TTOHATHI «KOJUYSCTBO BEIICCTBAY,
«MOJISIpHAS Maccay, «MOJISIPHBIM 00BEM Ta30B », « TIOCTOSHHA ABOTaIpo ».

TEMA 3 CoenuHeHMsi XHMU4Y€eCKHX 3J1eMeHTOB (15 uacos)



Crenenb okucnenus. OnpeaeacHne CTENEHN OKUCICHUS JIEMEHTOB 10
xuMuueckout popmyiie coeauHenus. CoctaBnenure GopmMys OMHAPHBIX
COeIMHEHUH, 001IHil crtoco0 UX Ha3bIBaHUs. buHapHBIE COCTMHEHUS: OKCUIBI,
xJiopuibl, cynbduasl u ap. CocraBienue ux popmyin. [IpeacraButen OKCHIOB:
BO/JIa, YIJIEKHUCIIBIA I'a3 U HETalleHas U3BeCTh. [IpencraBurenn JieTyunx
BOJIOPOJHBIX COCIMHEHUI: XJIOPOBOJIOPO] U AMMHAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUsA. PacTBOpUMOCTh OCHOBaHUi B Boje. Tabiuna
PacTBOPUMOCTH TUAPOKCUIOB U coJiek B Boe. [IpeacraBurenu menoyei:
TUIPOKCHUIBI HATPUS, Kanus U Kanblus. [IoHsTHE 0 KAUECTBEHHBIX PEaKIIUsX.
Nupukatopel. I3MeHEeHHE OKpPaCKU MHAMKATOPOB B LIECTOYHOM Cpee.

Kucnotsl, ux cocraB u HazBanusa. Knaccudukanus kucnot. [IpencraButenu
KHUCJIOT: CEpHas, CoJisiHasA U a30THas. I3MeHeHue OKpacKu MHJIUKATOPOB B
KUCJIOTHOM CpeJie.

Conu kak MpoU3BOIHBIE KUCIOT U OCHOBaHMil. 1IX cocTaB u Ha3BaHUSI.
PactBopumocTs coseil B Boze. [IpeacraButenu coneit: Xinopu HaTpus, KapOOHAT U
dbocdar kanbIus.

Amop(dHBIE U KpUCTAJUIMUYECKHE BEIIECTBA.

MexMOJIEKYIApHBIE B3aUMOICUCTBUS. THITBI KPUCTAIUIMYECKUX PELICTOK: HOHHAS,
aTOMHAas1, MOJIEKYJISIpHAsl U METAJTINYECKasi. 3aBUCUMOCTb CBOICTB BEIIECTB OT
TUIIOB KPUCTAINTUYECKUX PEIIETOK.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA
COCTaBa JJIsl BEIECTB MOJICKYJISIPHOTO CTPOECHUS.

YucTelie BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Tra3000pa3HbIX CMECEH.
CBolicTBa YMCTHIX BelecTB U cmecelt. Mx coctaB. MaccoBasi u oObeMHas 1071
KOMIIOHEHTa CMeCH. PacueTsl, CBA3aHHBIE C UCITOJIBb30BAHUEM MOHATHUS «JIOJIS.
PacuerHnsle 3agaun. 1. Pacuer MmaccoBoi U 0OBEMHOM J10JIEM KOMIIOHEHTOB CMECH
BEIIECTB. 2. Briuncienne MaccoBOM JOJIM BEIIECTBA B PACTBOPE 110 U3BECTHOM
Macce pacCTBOPEHHOTO BENIECTBA U MAacce pacTBopUTeNs. 3. Beruncienrne maccol

PacTBOPACMOI0O BEUICCTBA U PACTBOPUTCIIA, HCO6XOI[I/IMBIX AJI1 IIPUTOTOBJICHUA



OIPEIICIIEHHOW MacChl PaCTBOPa C U3BECTHOM MAaCCOBOM JI0JIEU PACTBOPEHHOTO
BEILIECTBA.

JemoncTpanuu. OOpa3ibl OKCUAOB, KUCIOT, OCHOBaHUMU U cosieid. Moaenu
KPUCTAJTHYECKUX PELIETOK XJIOpUIa HATpHsl, anmasa, okcuaa yriepoaa (IV).
CrnocoOsbl pazaenenus cmeceil. JJucTtuisanus Boabl.

JlaGoparopHbie onbiThl. 1. B3anmoaeicTBue okCuaa Marausi ¢ KUCIOTaMH. 2.
[TonydyeHnue ocaikoB HEPACTBOPUMBIX THAPOKCUI0B. B3aumoenicTue
YTJIEKUCIIOTO Ta3a C U3BECTKOBOM BOJIOM. 3. Pazaenenue cmeceil.

IIpakTuyeckue 3ausiTus. 2. OUKUCTKA 3arpsAi3HEHHON MOBAPEHHOM COH. 3.
IIpuroroBiieHre pacTBOpa caxapa U ONPEAEIEHUE MaCCOBOM JIOJIM €T0 B pacTBOPE.
TEMA 4 U3meHeHusi, npoucxoasiniue ¢ Bemecrsamu (/1 uacos)

[ToHsTHE ABIECHUN KaK U3MEHEHUM, MPOUCXOISIIIUX C BEIIECTBAMU. SIBIECHMUS,
CBSI3aHHBIE C U3MEHEHHUEM KPUCTAJNIMYECKOTO CTPOEHHUS BEIIECTBA MPU
MIOCTOSIHHOM €r0 cOoCcTaBe, — (u3nUecKue siBjaeHusl. Gu3nyeckue sBJICHUS B
XUMUU: TUCTUIISALNS, KPUCTAJUIN3AlIMsl, BEITAPUBAHUE U BO3TOHKA BEIIECTB,
HeHTpUudyrupoBaHue.

SIBneHus, cB3aHHbIE C U3BMEHEHNEM COCTaBa BEIECTBA, — XUMHUUYECKUE PEAKIINH.
[Tpu3Haku 1 ycaoBUS MPOTEKAHUS XUMUUECKUX peakiuid. [lonstue 06 3K30- 1
SHIOTEPMUYECKUX peakuusaX. Peaknu ropeHust Kak YaCTHBIN CITy4aid
AK30TEPMHUYECKUX PEAKIINH, TPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHUS] MacChl BEIIECTB. XUMHUUECKUE YPABHEHHUS. 3HAUCHHE UHACKCOB
u ko3 unmentoB. CocTaBieHne ypaBHEHUN XUMHUECKUX PEAKIIHUA.

PacueTsl o xumuyecknM ypaBHEHUSIM. PelieHue 3a1a4 Ha HaX0XKIACHUE
KOJIMYECTBA BEIIECTBA, MACCHI MJIM 00BbEMa MPOAYKTA PEAKIIMH 110 KOJTUIECTBY
BEIIECTBA, MACCEe WM 00BEMY HCXOHOTO BEIIeCTBA. PacueTsl ¢ NCIOIb30BaHUEM
MIOHATHS «IOJIs1», KOTJa UCXOAHOE BEIIECTBO JIAHO B BUJIE PACTBOPA C 3aJaHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOTO BELIECTBA WIIA COJIEPIKUT ONPEICIIEHHYIO JIOJI0
MIPUMECEMN.

Peakuuu pasnoxenus. [losiTre 0 CKOPOCTH XUMHUYECKUX PEAKITUN.

Karanusaropsl. DepmMeHTHI.



Peakniuu coenuuenus. Karanutuueckue U HEKaTATUTUYECKUE PEAKIIUH.
OOpatuMble 1 HeOOpaTUMbIE PEAKLIUU.

Peakuuu 3amenienus. DNEKTPOXUMUYECKUN Pl HATPSKEHUN METAJIOB, €r0
HCIIOJIb30BaHUE ISl TPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEaKIIUi MEXTY
MeTaJlJIaMU U PacTBOpaMU KUCJIOT. Peakiiny BEITECHEHUS OJTHUX METAJUIOB U3
pPacTBOPOB UX COJIEH APYTUMH METAJIIaMHU.

Peakiiuu oomena. Peakuuu HelTpanu3anuu. Y CJIOBHS TPOTEKAHUS pPeaKIui
oOMeHa B pacTBOpax A0 KOHIIA.

Tunel XUMHUYECKUX peakiuil (IO MPU3HAKY «IUCIIO U COCTAB UCXOJIHBIX BEIIECTB U
MPOJIYKTOB PEAKIIMKY ) HA IpUMEpEe CBOMCTB BOJIBI. Peakiiust pa3inokeHus: —
ANEKTPOIN3 BOABI. Peakinu coequHeHns — B3aUMOECHCTBUE BOBI C OKCUIAMU
MeTauioB U HemeTaioB. [lonsTre «ruapokcunby. Peakiiuu 3amenienus —
B3aUMOJICHCTBHE BOJIBI C MIETOYHBIMU M MIETOYHO3EMEIbHBIMA METaJJIAMH.
Peakiuu o6MeHa (Ha mpuMepe TuapoIin3a cyiabhuaa aTloMUHUS U Kapouaa
KaJIbITHS ).

PacuerHnsle 3agaun. 1. Beruncienue no XUMUYECKUM YPABHEHUSAM MacChl WIH
KOJIMYECTBA BEIIECTBA 10 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYNAOIINX B PEAKIMIO BEUIECTB WIH MPOAYKTOB peakiuu. 2. Beuncienue
Macchl (KOJMYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEaklluu, eCIi U3BECTHA Macca
UCXOJTHOT'O BEIIECTBA, COAEPKAILETO ONPEACIICHHYIO 00 MpUMeCcel. 3.
Brruncienne Maccol (KOJIMYECTBA BEIECTBA, 00beMa) MPOAYKTA PEAKIINU, €CITU
M3BECTHA Macca pacTBOPA U MaccoBas J10Js1 PACTBOPEHHOT'O BEILIECTBA.
JemoncTpanuu. [Ipumepsr pusnyeckux sBIEHUN: a) TUIaBieHue napagpuna; 0)
BO3TrOHKA M0J1a WK O€H30MHOM KUCIIOTHI; B) pACTBOPEHUE NIEPMAHraHATa KaJHs; T)
muddy3ust TyMHUCTHIX BEMIECTB C TOPSIICH JTaMITOYKH HakaiauBaHus. [Ipumepst
XUMHUYECKUX SBICHUI: a) ropeHrne Maruus, ¢pocdopa; 0) B3anMo1eiCTBUE COISTHON
KHUCJIOTBI C MPaMOpPOM HJIA MEJIOM; B) nmoayueHue ruapokcuaa meau (I1); r)
pacTBOpPEHUE MOTYUYSHHOTO THAPOKCHIA B KUCIIOTAaX; /1) B3aUMOJICUCTBUE OKCHIA

Menu (II) ¢ cepHOlt KMCIOTOM MTPU HATPEBAHUM; €) PA3JIOKEHUE TIEpMaHTaHaTa



KaJIusl; 7K) B3aUMOJIEUCTBUE Pa30aBICHHBIX KUCIOT C METAJJIAMHU; 3) PA3JI0KECHHE
MEePOKCHUJIa BOJIOPO/IA; 1) SIEKTPOJIU3 BOJIBI.

JlabopaTopHble onbIThI. 4. 3aMmenieHue Meau B pactBope xsopuaa meau (1)
KEIE30M.

TEMA 5 PacrBopenue. PacTtBopbl. CBoiicTBa pacTBOPOB 3JIeKTPoIuTOB (18 u)
PactBopenue kak gpusnko-xumudeckui npouecc. [lonstue o ruaparax u
Kpuctajuioruaparax. Pacrsopumocts. KpuBble pacTBOPUMOCTH KaK MOJIEIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEP/IBIX BEIIECTB OT TeMneparypsl. HachlllieHHbIE,
HEHACBIIIEHHBIE U MIEPECHIIIEHHBIC PACTBOPHIL. 3HAUEHUE PACTBOPOB JJIsl TPUPOIBI
U CEJIbCKOT0 XO35MCTRBA.

[TonsiTre 00 PNEKTPOIUTHUCCKON JUCCOIUALINH. DIEKTPOJIUTHI U HEIJIEKTPOIHUTHI.
MexaHu3M AUCCOUMAIMU JICKTPOJIUTOB C PA3TUYHBIM TUIOM XMMUUYECKOU CBS3H.
CreneHb ANEKTPOIUTHIECKON auccorianui. CUIIbHBIE U CIIA0bIe DJICKTPOJIUTHI.
OCHOBHBIE MTOJOKEHUS TEOPHUH IIIEKTPOIUTHUECKON aucconranuu. loHHbIe
YpaBHEHHUsI peaKIil. Y CIIOBUS MPOTEKAHUS PEAKIIMU OOMEHA MEXKTY
ANEKTPOJIUTAMU A0 KOHIIA B CBETE HOHHBIX MTPEACTABICHUN.

Knaccuduxkaius HOHOB ¥ UX CBOICTBA.

Kucnotsl, ux knaccudukanms. Jluccoruanus KUciaoT U KX CBOMCTBA B CBETE
TEOPHH IICKTPOJIUTUYECKON Auccoranuu. MoneKkyasipHble 1 MOHHbIE YPABHEHUS
peakiuii KUcjioT. BzauMoieicTBUE KUCIOT C METAJTIAMH. DJIEKTPOXUMUYECKUN
PAI HAIPSKEHUM METAIUIOB. B3auMOIeMCTBUE KUCIOT C OKCHIAMU METAJUIOB.
B3anmopelnicTBrue KUCIIOT ¢ OCHOBAaHUSIMUA — PEAKLINS HEUTPAIU3ALIUU.
B3aunmopeiictBue kuciot ¢ consiMu. Mcnonp3oBaHue TaOIUIbl paCTBOPUMOCTH JIJIs1
XapaKTEPUCTUKN XUMUYECKUX CBOUCTB KUCIIOT.

OcHoBanwus, ux knaccudukanus. {uccomnuanyss OCHOBaHHMIN W UX CBOMCTBA B CBETE
TEOPHUM FJIEKTPOIUTHUYECKON THCCONHrani. BzauMonencTBre OCHOBAaHHUM C
KHCJIOTaMH, KUCJIOTHBIMHU OKCUJAMHU U coJisiMU. Vcnionb3oBanue Tabauiibl
PacTBOPUMOCTH I XapaKTEPUCTUKH XUMUUYECKUX CBOMCTB OCHOBAaHMM.

PaznoxxeHne HEpacTBOPUMBIX OCHOBAHHU M ITPHU HAIPEBAHKH.



Conu, ux xki1accupuKalms U IUCCOUUalus pa3IuyHbIX TUIOB coneil. CBoiicTBa
COJIEH B CBETE TEOPHUU DJIEKTPOJIUTUUECCKON AUCCcOUalnu. B3anuMoaencTeue conen
C METaJUIaMU, YCJIOBUs MPOTEKAHUA dTUX peakuuil. B3anmonencraue comneu ¢
KHCJIOTAaMH, OCHOBAaHUSAMHU U coyisiMU. Mcnosib30BaHUE TaOIUIBI pACTBOPUMOCTH
JUISl XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB COJIEH.

O0600u1eHue cBefeHui 00 OKCUIaX, X KIACCU(PUKALIMU U XUMUYECKUX CBOMCTBAX.
I'eneTnyeckue psbl METAIIJIOB U HEMETAJJIOB. [ eHeTHYECKas CBA3b MEXKY
KJIACCAMHU HEOPTaHUYECKUX BEIIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE pEAKIIUU. OKUCIUTENb U BOCCTAHOBUTEIb,
OKHUCJIEHHE U BOCCTAHOBJICHUE.

Peakiuu HOHHOTO 0OMEHa ¥ OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKITUH.
CocraBiieHHE ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMIT METOA0OM
ANEKTPOHHOTO OallaHca.

CBoiiCcTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE
npecTaBieHuit 00 OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX ITPOIIECCaX.
JdeMoncTpamuu. B3anMoieicTBUE [IUHKA C CEPOM, COJITHOM KUCIIOTOM, XJIOPUIOM
menu (I1). 'openune maraus. BzauMopencTBre XJIOpPHOU U CEPOBOIOPOTHON BOIBI.
JlabopaTopHble onbIThI. 5. PacTBOopeHne 6e3BoAHOTO CylbdaTa MeIu B BojeE. 0.
Peakiuu, xapakTepHbIe Il pACTBOPOB KUCJIOT (COJSTHOW WJIM CEpHOM). 7.
Peakuuu, xapakTepHble 11 paCTBOPOB II€JI0YEH (THAPOKCHIOB HATPHS WU
KaJIisl) © HEPACTBOPUMBIX OCHOBAaHH .

IIpakTuyeckoe 3ansAaTHE. 4. BBINIOIHEHUE ONBITOB, IEMOHCTPHUPYIOIINX

I'CHCTUYCCKYIO CBA3b MCIKAY OCHOBHBIMHU KJIaCCAaMH HCOPIraHUYCCKUX COGI[HHGHI/Iﬁ.

COJEP KAHUE TEM YUEBHOI'O KYPCA 9 kaacc
OO01mas XxapaKTepucTHKA XUMHUYECKUX JIEMEHTOB (5 uacog)
XapaKTepHUCTUKA JIEMEHTA IO €0 MOJIOKEHHIO B IEPUOJUYECKON CUCTEME
xumuueckux 3neMeHToB JI. . MenneneeBa. CBOMCTBA OKCU0OB, KUCIIOT,

OCHOBAaHMU U COJICH B CBETE TEOPUU BJIEKTPOIUTHUYECKON AUCCOLNALN U



MPOLECCOB OKUCIIEHUA-BOCCTAHOBJIEHUS. [ €eHETUUECKHE psIbl METAJIA U
HEeMeTasa.
[lonsTie 0 nmepexoaHbIX AneMeHTax. AM(poTepHOCThb. ['eHeTHUecKuil psj
MEPEXOAHOI0 JIEMEHTA.
Ileproanueckuil 3aKOH U IEPUOANYECKASA CUCTEMA XUMUYECKUX d1eMeHTOoB []. 1.
MeHneneeBa B CBETE yUEHHUs O CTPOCHUU aTtoma. Mx 3HaueHue.
TEMA 1 Metaausl (16 vacos)

CaoiicTBa MeTAJIJIOB M X cOeUHeHU (4 uaca)
[Tonmoxxenre MeTaiioB B IEPUOIUYECKON CUCTEME XUMUUECKUX d1eMeHTOB 1. U.
MenpeneeBa. Metanueckasi KpUCTALIMYECKAS PEIIETKA U METaJUIMYEeCKast
xumudeckas cBs3b. O0mue Guznueckue cBoricTBa MeTauioB. CIiiaBbl, UX
CBOMCTBA Y 3HAaYCHUE. XMMUYECKUE CBOMCTBA METAJJIOB KAK BOCCTAHOBUTEJICH.
DIIEKTPOXUMUUYECKUMN Psijl HAPSHKEHU METAJIJIOB U €0 UCTIOJIb30BAHUE ISt
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX MeTAIIIOB. CIIOCOOBI
MOJIYYEHHST METAIJIOB: TIUPO-, TUAPO- U BJIECKTpoMeTanyprus. Koppos3us meraion
U criocoObl OOPHOBI C HEH.
OO6m1as xapakTepUCTHKA MICJIOYHBIX METAIIOB. MeTaiuibl B ipupoje. O0mue
criocoObl ux nonydeHus. Ctpoenune atoMoB. Il{enodnble METAIIIBI — MPOCTHIE
BEIECTBA, MX (PU3NUECKUE U XUMUYECKHE CBOMCTBA. BakHelIne coeTMHCHHS
IICJIOYHBIX METANIOB — OKCH/IbI, THAPOKCHJIBI U COJTH (XJIOPHJIBI, KapOOHATHI,
cynbdaThl, HUITPATHI), UX CBOMCTBA M MPUMEHEHNUE B HAPOTHOM XO3SHCTRBE.
Kanwuitneie ynoopenus.
OO61ast XxapakTepUCTHKA JIEMEHTOB I1aBHOU moAarpynmsl |l rpynmsl. CtpoeHue
aTomoB. Il{emoyHO3eMeNbHBIC METAJIIIBI — MPOCTHIC BEIIECTBA, NX (DU3NUSCKUE U
XUMHUYECKHE CBOMCTBA. BaxkHelmme coeJMHEHUS EIOYHO3EMETBHBIX METAIIIOB
— OKCHJIbI, THIPOKCHJIBI ¥ COJIH (XJIOPHbI, KAPOOHATHI, HUTPATHI, CYIb(aThI U
docdarel), UX CBOMCTBA U MPUMECHEHUE B HAPOTHOM XO3SHCTBE.
Amomunuii. CTpoeHue atoma, GU3NIecKue U XMMUUECKHE CBOMCTBA MPOCTOrO

BemiecTBa. CoeIMHEHUS aTFOMUHUS — OKCHUJ] U TUAPOKCHU, UX aMPOTEpHbIN



xapakrep. Baxneiimue conu antoMunus. [IpumMeHeHne aatoMUHUS U €r0
COCIMHECHUM.
XKenezo. Ctpoenue atoma, GU3NIECKUE U XUMUYECKHE CBOMCTBA MMPOCTOTO
BemmecTBa. I enetnueckue pansl Fe?* u Fe3*. KauecTBeHHbIE peakuuu
Ha Fe?'u Fe®". Baxueiimue cony xeses3a. 3HaueHHE jKelle3a, ero COeAUHEHUH U
CIUJIAaBOB B MPUPOJE U HAPOJITHOM XO3SMUCTRBE.
Jemonctpanun. O6pa3iibl MIETOYHBIX U MIEJI0YHO3EMENbHBIX MeTalioB. OOpa3iibl
CIUIaBOB. B3anMoIeCTBME HATPUSI, JTUTHUS U KAJIbIMs C BOJOU.B3auMoencreue
HATPHS U MarHusl ¢ KUCI0po oM. B3anMoielicTBre MeTauioB ¢ HEMeTallaMHu.
[Tonmyuenue rugpokcunos xenesa (11) u (111).
JlabopaTopHble onbITh. 1. O3HaKOMIIEHHE ¢ 00pa3llaMi METAJJIOB. 2.
PacTBopeHue xene3a u IMHKA B COJISTHOM KUCTOTe. BrITeCHEHME 0HOTO MeTasia
JIpYruM u3 pacTBopa coiiv. 3. O3HaKoMJIeHHEe ¢ 00pa3liaMH CIUIaBOB. 4.
O3zHakomIleHHEe ¢ 00pa3iaMu MPUPOIHBIX COSTUHEHUN METAILIOB. 5.
Pacno3HaBaHue KaTHOHOB HATPHs U KaJIUS MO OKpacke IiiaMeHH. 6. 3HAKOMCTBO €
oOpa3laMu pyJl ¥ CIUIaBOB kelne3a. PacTBopeHue xene3a B CONITHON KUCIIOTE.
IIpakTuyeckue 3ansaTus. 1. OcyliecTBieHNE HETOYKH XUMHYECKUX
npeBpamieHui MetaoB. 2. OnpenelieHlne HOHOB METAJLIOB.
TEMA 2 Hemerausbl (25 uaca)

CaoiicTBa coelMHEHN A HEMETAJLIOB (J Yacos)
OO6mast XxapakTepUCTHKA HEMETAIIOB: MOJIOKEHUE B TIeproandeckoi cucteme /1.
N. MenpeneeBa, 0COOCHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPHUIIATEIIBHOCTD KaK
Mepa «HEMETAJUTMYHOCTHY, PAJl 3JIEKTPOOTpULIaTeNIbHOCTH. Kpuctaminueckoe
CTPOCHHE HEMETAJUIOB — MPOCTHIX BellecTB. AjuioTponus. @u3nyeckue CBONCTBA
HeMeTaJI0B. OTHOCUTENBHOCTD MOHATHI «METaL), «HEMETAIL.
Bopopoa. Ilonoxenue B IepruOANYECKON CUCTEME XUMHYECKUX diieMeHTOoB /[l. W.
MenneneeBa. CtpoeHue aroma U MojeKyibl. DU3nyeckre 1 XUMUYECKUE CBOMCTBA
BOJIOPO/Ia, €ro MOJYyYEeHUE U MPUMEHEHHUE.
O6mias xapakrepuctuka rajoreHoB. Ctpoenue atomoB. [IpocThie BemiecTBa, ux

(1)H3H‘-I€CKI/I€ U XUMHU4YeCcKue cBocTBa. OCHOBHBIC COCIHMHCHU I'aJIOTCHOB



(ra;moreHoBOIOPO/Ibl U TAJIOTEHU/IBI), X CBOMCTBA. KauecTBeHHas peakius Ha
xnopua-uoH. Kpatkue cBenenus o xjiope, opome, ¢prope u uoae. [Ipumenenue
raJJOr€HOB U UX COCAMHEHUN B HAPOJHOM XO3SMCTBE.

Cepa. CTpoeHue aToma, aJlIOTPOIHsI, CBONCTBA U MPUMEHEHUE POMONYECKOMN
cepbl. Oxcunpl cepsl (IV) u (VI), ux nonydeHnue, CBOMCTBA U TPUMEHEHHUE.
CepoBosopoiHas v cepHUCTast KUCIOThI. CepHasi KUCIOTa U €€ COJIM, UX
IpPUMEHEHHE B HApOIHOM X03siicTBe. KauecTBeHHas peakius Ha CyJb(aT-HOH.
Azot. CTpoeHHe aToMa ¥ MOJIEKYJIbI, CBOMCTBA IIPOCTOIO BEIIECTBA. AMMUAK,
CTPOCHHE, CBOIMCTBA, MOJyueHue U npuMeHenne. Cou aMMOHUs, UX CBOMCTBA U
npumenenne. Oxkcunpl azora (II) u (IV). A3oTHas kuciora, ee CBOMCTBA U
npuMeHeHune. HuTpatel u HUTPUTHI, TpoOJieMa X COACPIKAHUS B
CEIBCKOXO03IMCTBEHHON MPOAYKIIUU. A30THBIC YIOOpECHHUS.

®docdop. CtpoeHue aToma, aNIOTPOIHS, CBOKHCTBA Oesloro u kpacHoro docdopa,
ux npuMmeHenre. OCHOBHBIE coenuHeHus: okcu dpochopa (V), oprodochopHas
kuciiota u pochater. DochopHbie y1oOpeHUsI.

VYrnepon. CtpoeHue atoMa, ajuiIoTpOIUsi, CBOMCTBA aJUIOTPOIHBIX MOAUBUKAIIHH,
npumeHenue. Okcunel yraepoaa (II) u (IV), ux cBoiicTBa U NpUMEHEHHUE.
KauecTBeHHas peakiys Ha yrieKUcIbii ra3. KapOoHaThI: KaJdbIIUT, COMQ, TOTAIII,
UX 3HAUYCHHE B MPUPO/JIE U KU3HU YeloBeka. KauecTBeHHas peakiiys Ha KapOOHAT-
MOH.

Kpemnuii. Ctpoenue atoMa, KpUCTAIUIMYECKUN KPEMHUH, €ro CBOMCTBA U
npuMenenue. Okcua kpemuus (IV), ero npupoansie pa3sHOBUAHOCTU. CHIIUKATHI.
3HayeHUE COCIUHECHUN KpEeMHHUS B )KUBOHM W HEXUBOU npupoie. [lonstue o
CUJIMKATHOU MPOMBIIIEHHOCTH.

JemoncTpanuu. OOpa3Ibl TAIOTEHOB — MPOCTHIX BEIeCTB. B3anmoeicTBre
rajioreHoOB C HaTpUEM, AIFOMUHUEM. BhITeCHEeHHEe XJ10poM Opoma WM MoJ1a U3
PacTBOPOB UX COJIEH.

B3aumoneiicTBre cepbl ¢ METaUIaMH, BOJOPOJAOM M KHCIOPOJI0M.

B3anmopelicTBre KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJBIO.



[Tornomnienue yriiem pacTBOPEHHBIX BEIIECTB WK ra30B. BoccTaHOBIEHUE MEIU U3
ee okcua yriem. O0pasibl IPUPOIHBIX COSTUHEHHH XJ10pa, cephl, hochopa,
yriepoaa, kpeMHus. O0pa3iibl BaXKHEUIIUX I HAPOJHOTO XO3sIHCTBA CYIh(aTOB,
HUTPATOB, KapOOHATOB, (pocaroB. OOpa3Lkl CTEKIIA, KEPAMUKH, LIEMEHTA.
JlaGopaTopHble ONBITHI. 7. 3HAKOMCTBO ¢ 00pa3liaMy HEMETAJIOB. 8.
3HaKOMCTBO ¢ 00pa3liaMu IPUPOIHBIX COSTUHEHUH TaIOreHOB(XJIOpHUIaMH,
dbropunammn)9. 3HaKOMCTBO ¢ 00pa3IaMu MPUPOJTHBIX OKCUJIOB, COJEH
KUCTIOopoaAcoAepKaux Kuciot. 10. 3HakoMcTBO ¢ 00pa3iaMu IpUPOJIHBIX
coenuHenuii ceprl. 11. KauecTBennas peakius Ha cyiabdar-uoH. 12.
Pacno3naBanue katrnona ammonus. 13. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
14. O3HakomiieHUE C MPUPOJTHBIMU COCTUHEHUSIMU KPEMHUS.

IpakTuueckue 3auatus. 3. [lonydyenue, cobupanue u pacrno3HaBaHue ra3os. 4.
[TomyueHue coeTMHEHUI HEMETAIJIOB U U3YUYEHHUE X CBOMCTB.

TEMA 3 O6o011enne 3HAHMIA 0 XHMHUH 32 KYPC OCHOBHO# mkoabl (13 uacos)
CocTaB aTOMHBIX SiZIEp: MPOTOHBI M HEUTPOHBL. OTHOCUTENIbHAS ATOMHAs Macca.
B3aumocBsI3b NOHATHI «ITPOTOH», KHEUTPOHY», KOTHOCUTETIbHASI AaTOMHAsI Maccay.
W3menenue uncia NpOTOHOB B siApe aToMa — 00pa30BaHME HOBBIX XUMUYECKHUX
AJIIEMEHTOB.

[TonoxeHne METAIIIOB ¥ HEMETAIIOB B IEPUOINYECKON CUCTEME XUMUYECKUX
anemeHToB JI. 1. MenaeneeBa. BaxkHelime npocThie BENECTBA — METAJUIbI:
Kese30, aTIOMUHUHN, KallblIni, MarHui, HATpuH, Kaauid. Oonme pusznueckue
CBOWCTBA METAJUIOB.

Baxneiiue mpocThie BelecTBa — HEMETalIbl, 00pa30BaHHbIE ATOMaMU
KHCJIOPOJIa, BOJIOPOJIa, a30Ta, cephl, hocdopa, yriaepona. CriocoOHOCTh aTOMOB
XUMUYECKUX PJIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BELIECTB —
aITOTpoNHs. AJUTOTPONTHBIE MOAU(MUKAIINN KHCIIOpoaa, pocdopa 1 oJIoBa.
[TonsiTHe ABIEHUN KaK U3MEHECHUH, MPOUCXOAIINX C BEECTBAMU. SBiIeHUS,
CBSI3aHHBIC C U3MEHEHHEM KPUCTAJTMYECKOTO CTPOCHHUS BELIECTBA MpU

IIOCTOSIHHOM €TI0 COCTaBC, — (1)I/ISI/IquKI/Ie siBieHus. usnyeckue sSABJICHUS B



XUMHUM: JUCTWLIALMSA, KPUCTAJIN3ALN, BBITADUBAHUE U BO3TOHKA BELIECTB,
LEHTPpUPYTUpOBaHHE.

SIBiieHus, CBA3aHHBIE C U3BMEHEHUEM COCTAaBA BEIIECTBA, — XUMUUYECKUE PEAKLIUU.
[Ipu3Haku 1 yca0BUS NIPOTEKAHUS XUMUUYECKUX peakuuid. [lonsitue 00 3K30- 1
JHJIOTEPMHUUECKUX peakuuaX. Peakuuu ropenus Kak 4aCTHbIN Cilyyan
AK30TEPMHUYECKUX PEAKLIUH, IIPOTEKAIOIIUX C BBIICIICHUEM CBETA.

3aKOH COXpAaHEHHMS MACChl BEIIECTB. XUMUUECKUE YPaBHEHMS. 3HAUEHUE UHIEKCOB
1 K03 punrenToB. CocTaBieHUE YPAaBHEHUN XUMUYECKUX PEAKIUH.

PacuyeTsl o XMMHUYeCKUM ypaBHEHUAM. PelieHue 3a1a4 Ha HaX0XKIACHUE
KOJIMYECTBA BEILIECTBA, MACCHl MJIM 00bEMa MPOAYKTA PEAKIIMH 110 KOJTUYECTBY
BEIIECTBA, MAacCe WM 00BbEMY UCXOJIHOTO BellecTBa. PacueTsl ¢ ucnonb3oBaHUEM
MOHATUS «IOJII», KOTJa UCXOIHOE BEIECTBO JAHO B BUIE PACTBOPA C 3aJaHHOU
MacCOBOM JI0JIEW paCTBOPEHHOI'0 BELIECTBA WIH COAEPKUT ONPEIEICHHYIO 100

IIPUMECEH.



MYHULMIIANEHOE OI0KeTHOE 061e06pazoBaTenbHOe YUpexaeHue
« Ikona Ne 89» roposckoro okpyra Camapa

INposepeno & YTBep}mIalo
3aMec;HTenL aupekropa no YBP ﬁl EKTOD.
A Y. M.B.I'pumenkosa EH7771 - A.D.HoBocesbliesa

«OT»cenTs6ps 2020r. «01$céurabps 2020r. TTpukas Ne 67 -ox

Temarmnueckoe l'IJIaHHp(;BIaﬁHe' o™
Ha 2020- 2021y4e6Hblii rox
Ipeamer: xumus
Knacc: 8
Yuntens: 3unvenxo Enena Bnamumuposna

KomigecTBo yacos: 2 u/H, B roj 68 yaca.

CocTaBeHo B COOTBETCTBHH C IIPOrPaMMOIA ;

«IIporpamMmer OCHOBHOT'O 06IIEr0 06Pa30BAHHUS 10 XHMH
Asrop: I'abpuensn O.C.

YyeOuuk:

- Asrop: O.C. I'aGpuensn

HasBanue «Xumus 8 knace»

Wsnarenscreo poda, 2017 rox

Paccmompeno na sacedanuu MO yyumeneii npeomemos ecmecmeeHHo-
Mamemamu4ecko2o Yyukia

IIpomoxon om 01.09.2020 2.Ne | 5

.Hpedce()amafzb V3oumaeea T.B. f%f/ (Z{/’




[losicuuTeTbHAd 3aIUCKa

Tematndeckoe maaHUpOBaHKE MO XUMUU 8 Kilacc coctaBieHo Ha ocHoBe PI'OC ocHOBHOTO 00111er0 00pa30BaHMs IO XUMUH,
MporpaMMbl OCHOBHOT'O 00111ero o0pa3zoBanus o xumun aBTop ['abpuensu O.C., yueOHuKa 1 00111e00pa3oBaTEIbHBIX KO 8

kiacce aptop ['abpuensna O.C., M.: IIpocsemenue, 2017 r.

Ne Kanennapusie Tema ypoka KomnuectBo XapakTepuCTUKA NESITEIHHOCTH yUaluXcs
ypoka CPOKH 4acoB
n/n IPOBEACHUSA
BBenenue

1 CeHTs10pb 1 CraBsT yueOHbIe 33/1a4u Ha OCHOBE COOTHECEHHUS TOTO,
XUMHS HayKa O BEIIECTBAX, YTO y>K€ U3BECTHO M YCBOCHO O0YUYaAIOIIMMHUCS, ¥ TOTO,
X CBOMCTBaxX U YTO eIIé HE U3BECTHO.
IpeBpaIeHusl. CaMOCTOSATENbHO BBIJCTSIOT U (OPMYIUPYIOT

2 [IpeBparenue BemecTs, poJib 1 MO3HABATEJIBHYIO 11ETh.
XHMHUH B )KA3HHU YEJIOBEKA, DopMyIUPYIOT COOCTBEHHOE MHEHHE U TTO3UIIHIO,
KpaTKU 04epK UCTOPUH 32/1a10T BOIIPOCHI.
XHUMUH. DopMHUPYIOT OTBETCTBEHHOE OTHOIIECHUE K YUEHHUIO.

3 [Tepuoanueckas cucrema; 1
3HaK1 XUMHYECKUX
snemenToB I1.C.X.D.
JI.1.MenneneeBa

4 Xumuuecknue GopmyIbl, 1
OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsl Macca

5 MaccoBas goJist pJIEMEHTa B 1

COCIMHCHUU




6 [Ipaktuueckas pabora Nel 1 C moMoILbI0 YUUTENS ONPEACIAIOT OCHOBHbBIE LIETH U
«3HaKOMCTBO € HarpaBlieHus pa0oTel. [lonroraBnuBaroT
NabOpaTOpHEIM HeoOxoauMoe 00opyaoBanue. [IpaBuIIbHO pa3aesaioT
obopynoBanueM. [IpaBuia .
XK Be30MACHOCTIDY ¥ OPTaHU30BBIBAIOT OT/ENBHBIE 3TAIBI IPAKTUIECKON

paboTsl. JlenaroT BBIBOABI U3 HAOIIOICHUHN U
NPOJIeNIaHHBIX OMBITOB. [IpaBUIBEHO 0GOPMIISIOT BCe
ATanbl paboTHI.

ATOMBI XUMHUYECKUX DIIEMEHTOB

7 Centa0pb OcHOBHBIE CBEACHUS O 1 CpaBHUBAIOT, KJIIACCUPUIIUPYIOT U 000011AI0T (PaKThI U
CTPOEHUU aTOMOB. sierieHus. DOpMYITHPYIOT COOCTBEHHOE MHEHHE U

8 N3oTonbl Kak pa3HOBUIAHOCTH 1 no3uIuio. BeicTanBaroT COOCTBEHHOE 1EJI0CTHOE
aTOMOB XUMHUYECKOTO MHUPOBO33pEHUE.

AIIeMEHTA.

9 OxT1a0pb OnektpoHbl. CTpoeHue 1 CraBart u popmMyIupyroT npodsieMy ypoka,
AIEKTPOHHBIX 000JI04YeK CaMOCTOSITEIILHO CO3/Ial0T aJITOPUTM JACSITEIHHOCTU
aTOMOB. Y pelIeHUH MpoOJIeMbl ydaTcs padoTaTh M0 TUIaHy.

[TposIBISIOT yCTOWYUBBIM yu4eOHO — MO3HABATEIIHHBIN
UHTEpEC K HOBBIM 3HAHUSIMU CIIOCO0aM peleHUs
3anad. DopMynupyroT cOOCTBEHHOE MHEHUE U
HO3UIIMIO, 33/1aI0T BOIIPOCHI, CTOSAT NOHATHBIE JIJIS
napTHepa MOHSTHS.

10 [Tepnoguueckast cucrema 1 CaMOCTOATENBEHO aZleKBaTHO OIICHUBAIOT

XUMHAYECKUX DJIIEMEHTOB.
Metammmyeckue u
HEMETAJUINYECKHE CBOMCTBA

IMPpaBUJIIBHOCTb  BBIIIOJIHCHUA ,HGI;'ICTBI/IH U BHOCAT
H€O6XOI[I/IMI>IG KOPPCKTHUBbI B HMCIIOJJHCHHC KaK IIO
xoay €ro pcajiau3alvi, TaK M B KOHIC I[CflCTBH?I.




DJIEMCHTOB

HCHOHBSyIOT 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA, B

11 HonHas cBs3b 1 TOM 4YHUCJIE€ MOJCIH W CXEMBI JJI pelIeHUs 3aad.
®opMyIUPYIOT COOCTBEHHOE MHEHHUE U TIO3HUIIHIO.
12 KosanentHas He nospHas 1 VYuTBIBAIOT ~pa3sHble MHEHHS M HMHTEPECHl H
XUMHYCCKas CBA3b. 00OCHOBBIBAIOT COOCTBEHHYIO MO3HIHIO.
13 KoBanenTtHas nonspHas 1
XUMUYECKas CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh
14 Mertannuueckass XuMu4decKas 1
CBSI3b.
15 O600m1eHne 1 1 CocTaBisioT 11aH peueHus npooiaemel. CTposT
CHUCTEMAaTH3aLNs 3HAHUH 110 JIOTHYECKOE PACCYXKICHUE, YCTAHABIMBAIOT
TeMe «ATOMBI XUMHUYECKHUX NPUYMHHO-CJICJICTBEHHYIO CBsI3b. PaboTatoT B rpyrire.
AJIEMEHTOBY
16 Konrponsnas padora Nel ITo 1 CaMocCTOATENbHO BBIOUPAIOT CIIOCOOBI PEIICHUS
TeMe «ATOMBI XUMHUYECKHUX MOCTaBJIEHHBIX 3aj1a4. [IpaBuibHO GopMyITHPYIOT
AJIEMEHTOBY» BBIBOJIBI ITOCTIE PEIIeHUs 3a7a4. [ paMOTHO
o(OpMIISTFOT PE3yIbTaThl CBOEH pabOTHl. AJIEKBATHO U
I'PaMOTHO OIIEHUBAIOT PE3YJbTAThl CBOEH PaOOTHI.
[IpocThie BemecTra
17 Hos6pn [IpocTeie BemecTBa MeTaIbI, 1 XapakTepU3yIOT CBS3b MEKYy CTPOCHUEM U
obmue pu3nIecKue CBOMCTBA CBOMCTBaMH METAJJIOB, HCIIOIB3YIOT IPHOOPETEHHBIS
METaJIJIOB. 3HAHUS IS KPUTHICCKON OIICHKH HH(POPMAIIHH O
18 [IpocTele BemecTna - 1 MeTaliaxX, UCTOIb3YEMBIX B OBITY.
HeMeTauTbl. du3zndeckue CaMOCTOSATEIIbHO aJICKBATHO OIICHUBAIOT
CBOMCTBA. AJUIOTpONUS MPABUJIBHOCTH BBIMIOJIHEHUS ICMCTBUSI U BHOCSIT
19 KonuuaecTBo BermiecTBa 1 HEOO0X0IMMbIE KOPPEKTHUBBI B UCTIOJTHEHUE KaK IO




MoisipHas Macca BelecTsa

XOJly €ro peaau3aliu, Tak U B KOHIIE JeUCTBUSI.
Hcnonb3ytoT 3HaKOBO-CUMBOJIMYECKUE CPEICTBA, B
TOM YHCJIE MOJICJIM U CXEMBbI ISl PEIICHUS 3a/1au.

20 MomnsipHbiii 00BeM XapakTepu3yloT: MOJI0KEHNE HEMETAIIOB B
ra3000pa3HbIX BEIICCTB MIEPUONICCKON CHCTEME; CTPOSHUE aTOMOB
21 MounsipHblil 00BeM HEMETAJIJIOB.
ra3000pa3HbIX BEIICCTB [TprHUMAIOT U COXpaHAIOT YUeOHYIO 3a/1a4y,
22 Pemenue 3amau. PacyeTsl ¢ TUTAHUPYIOT CBOM JICHCTBUS B COOTBETCTBUU C
UCIIOJIb30BAaHUEM TIOHSTHH TIOCTABJICHHOM 3aJ1aucii M YCIOBUAMU €€ pPeasi3ariu
«KOJIMYECTBO BEIICCTBAY, CaMOCTOSITEIIbHO CO3/al0T aITOPUTM JIEATECILHOCTH
«MOJISIpHAs Macca, IIPH PEIICHUH TPOOJIEM Pa3IMIHOrO XapakTepa
«MOJISIPHBIA 00bEM Ta30B », « OCHOBHBIX MOHATHUH .
NOCTOSIHHAsE ABOTaIpo ».
23 O6o06meHue u [IpuMeHSIOT 3HaHUS, YMEHUS, HABBIKH TIPH
cUCTeMaTH3allus 3HaHUH 10 BBITIOJTHEHU U TPEHUPOBOYHBIX YIPAKHEHUH U
TEME. 3amannii. OLEeHUBAIOT MPABUIBHOCTH BBITIOJHEHUS
JICUCTBHS HA YPOBHE aJICKBAaTHOM PETPOCIICKTUBHOM
oricHKH. BriOuparot Hanboiree 3p(heKTUBHBIC CITOCOOBI
pelIeHus 3a/1a4, KOHTPOJIUPYIOT U OIEHUBAIOT
MPOLIECCUU PE3YJbTaT. YUaCTBYIOT B KOJUIEKTUBHOM
oOCyXJIeHUU TTPoOIIeM, IPOSBIIAIOT AKTUBHOCTH BO
B3aMMOJICHCTBHH JIJIS1 PEIICHNS KOMMYHUKATHBHBIX U
MO3HABATEIBHBIX 3a]1a4.
24 JlexaOpb KonTponbnas padora Ne2 mo CaMoCTOATEIIbHO BRIOUPAIOT CIIOCOOBI PEIICHHS

TCMC, « HpOCTBIC BCIICCTBA»

MOCTaBJICHHBIX 3a/1a4. [IpaBuibHO HOPMYITUPYIOT
BBIBOJIbI ITOCJIC PEIICHMS 3a71a4. [ paMOTHO




O0(pOpPMIISIIOT pe3yJIbTaThl CBOEH pabOThl. AJIEKBATHO U
IPaMOTHO OLIEHUBAIOT PE3YyJIbTAaThl CBOEH pabOTHI.

CO@I[I/IHGHI/ISI XUMHYCCKHUX DJIEMCHTOB

25

26

27

Jexabpb

CreneHb OKHUCIICHUS.
OnpeneneHue cTeneHu
OKHCJIEHHS DJIEMEHTOB I10
XUMUYECKoU popmyrie
COEIUHECHMUS.

1

OnepupyroT MOHSATUSIMH «CTETIEHb OKHCIICHUS.
PaGoTtatoT ¢ yueOHUKOM, TOTIOTHUTETBHOM
JIUTEPATypOH U NMEPUOAUYECKON CUCTEMOM.
OnpenensoT CTENeHb OKUCIIEHUs 10 popMyJie
BEIIECTBA U COCTABISAIOT (DOPMYIIBI MO CTETIEHU
OKHCJICHHSI, UCTIOJIb3YS MPU ITOM PSIJT
AIIEKTPOOTPUIIATEIHHOCTH.

OKcuabl

Ha3zbiBaroT: OMHApHBIE COSAMHEHUS 10 UX
XUMHYECKUM (POpMYJIaM; ONIPEEIISATh: CTEIIEHb
OKHCJICHHSI DJIEMEHTOB B coeIMHEHUIX. CTaBsAT U
bopMyITHUPYIOT MPOOJIEMY YPOKa, CAMOCTOSTEIILHO
CO3/IAI0T AJITOPUTM JEATEIHHOCTHU MPHU PEIICHUN
npoOJieMbl, paboTaroT 1o miany. [IposBistor
YCTOWYMBBIN yu4eOHO — TTO3HABATEIBHBIN HHTEPEC K
HOBBIM 3HAHUSIM U CIIOCO0AM pEIIeHHs 3a/a4.

OKcuabt

CB0O0OOTHO ONIEPUPYIOT XUMUYECKUM MOHSITHEM:
okcuabl. Ha3piBaroT oKCHABI 1O BX (OpMyIaMm,
ONPEAEISAIOT CTEIIEHb OKUCIICHUS SJIEMEHTOB B
OKCHJIaX. Y4arcs NPOBOJUTH CPABHEHUE U
KIJTAaCCU(UKAIIUIO TI0 33TaHHBIM KPUTEPHSIM;
GbOopMHUPYIOT TIpEe/ICTaBICHHE O HOMEHKIIATYpe
HEOPraHUYECKUX COEIUHECHHUI;




28

OcHoBanus. OCHOBaHUS, UX
COCTaB M Ha3BAHMUSI.
PactBOpuMOCTH OCHOBaHUN B
BOJIC.

OnepupyroT XUMHYECKUM NTOHATUEM: OCHOBAHUS,
HIEJIO0YH.

Ha3zpiBaroT ocHOBaHMs MO UX (popmynam;

COCTaBJISIIOT XUMHUYECKHE (OPMYJIbI OCHOBAaHUM;
OTIPE/CIISAIOT OCHOBAHMUSA IO MX (HOpMYyIaMm.
[TpuHUMAIOT U COXpaHsIOT yueOHYIO 3a/1auy,
IJIAHUPYIOT CBOU JEUCTBUS B COOTBETCTBUU C
MOCTABJIECHHOM 3a/1a4€il U YCIOBUSAMU €€ PeaN3allH.

29 KwucoTsl, ux coctaB 1 OnepupyroT XUMAYECKUM TTIOHITHEM: KHCJIOTAa.
Ha3Banus. Knaccudukamms Ha3pIBaroT KMCIOTHI IO UX (hopMyJIaM;
KHCIIOT. COCTaBJISIIOT XUMHUUYECKHE (POPMYJIIBI KHCIIOT;
OTIPEJIEIISAIOT OCHOBAHUS 10 UX (OpMYyJIaM.
[IpyHUMAIOT U COXPAHSIOT YUEOHYIO 33/1a4y,
IJITAHUPYIOT CBOU JIEMCTBUSI B COOTBETCTBUH C
MOCTABJICHHOM 3a/1a4€l U YCIOBUSIMH €€ PeATU3alliH.
30 Counu KaKk mpou3BOIHBIE OnepupyroT XUMUYECKUM TTOHSITHEM: COJIb.
KHCJIOT 1 OCHOBaHUU. MX Ha3zpiBaroT conu o ux Gopmyiam;
COCTaB M Ha3BaHMUSI. COCTABJISTIOT XUMHUYECKHE (OPMYIIBI COJICH;
PactBOopuMOCTS coJieit B BOAE. OTIPEIEIAIOT COTH 1O X dopmynaM. [IpuHuMaroT 1
COXPaHSIOT yUeOHYIO 3a71a4y, INIAHUPYIOT CBOH
JICUCTBHUSA B COOTBETCTBHUH C IOCTABJICHHOU 3ajlauey U
YCIIOBUSIMU €€ peallu3alluu.
31 SIHBapp YucThlie BEleCTBa U CMECH OnepupyroT MOHSATUSIMU «IUCTHIC BEIIECTBAY ,

«CMECH», y4daTcCAa OIIPCACIIATh NX CXOACTBA U
OTJINYHC.




32

33

34

35

SHBapn

Pasznenenune cmeceir. OuncrTka
BEIIECTB

YMEIoT pa3nuvath OJHOPOIHBIC U HEOTHOPOIHBIE
CMECH, pa3eiaTh UX; 3HAUCHUE CMECel B IPUPOJIC U
KU3HU desioBeka. CTaBAT u GopMyIupyroT mpodiieMy
ypOKa, CAMOCTOSATEIHHO CO3/AAI0T aJTOPUTM
NEATETBHOCTH TIPU PEIICHUU MTPOOJIEMBI pad0TaTh 110
TUTaHYy.

[Ipaktuueckas pabora Ne2
«OunCcTKa 3arpsI3HEHHON
IIOBAPEHHOM COIN»

3HAIOT NpaBujia 00paIIeHUs ¢ Ta00pPaTOPHBIM
000pyI0BaHUEM, CTIOCOOBI pa3/iesIeHUs OTHOPOTHBIX
cMmecei.

YMerT NpoBOAUTh pa3ieIeHUEM cMecei
(bUIBTPOBAaHUEM M BBITAPUBAHUEM.

[IpyHUMAIOT U COXpPAHSIOT YUEOHYIO 3a/1a4y,
IJIAHUPYIOT CBOU JICHCTBUSL B COOTBETCTBUH C
MOCTABJICHHOW 3a/1a4€l M YCIOBHUSIMU €€ peajn3aluu

MaccoBast U 00beMHas J0OJIH
KOMIIOHEHTOB B CMECH, B TOM
YHUCIIE U IPUMECEN

N3yyarot onpeeneHrue MacCoOBOM 10U
PACTBOPEHHOIO BEIIIECTBA.

BBIyuciasate MaccoByrO 10O B paCTBOPE M 00BEMHYIO
JTOJIIO Ta3ax.

[TpuHUMAIOT ¥ cOXpaHsIOT yueOHYIO 3a/1a4y,
IJIAHUPYIOT CBOU JIEMCTBUS B COOTBETCTBUH C
ITIOCTABJICHHOM 3aJ]a4€i U YCIIOBUSIMU €€ peau3aluu

Pemenue 3amau Pacuer
MacCOBOM U 00BEMHOM J0IeH
KOMITOHEHTOB CMECH
BCILICCTB.

Pemarot 3agaum, ¢ MCIOJIb30BaAHUEM TTOHSITUM
MaccoBasi U 00bEMHas nomu. OIeHUBAIOT
IIPABUWJILHOCTH BBIITOJIHEHHUS JEUCTBUS HA YPOBHE
aJIcKBaTHOW peTPOCIEKTUBHON OLIEHKHU. BbiOupator




36

Pemienune 3agau. BerauciaeHue
MacCOBOM J0JIM BEIIECTBA B
pacTBOpe MO U3BECTHOU Macce
PaCTBOPEHHOI'O BEIIECTBA U
MAacC€ paCTBOPUTEIIS.

37

®eBpaiib

Pemienune 3agau. Beraucienue
MAaCCBI PacTBOPSEMOIO
BEIIECTBA U PACTBOPUTEIIS,
HEOOXOIUMBIX JUIS
MPUTOTOBJICHUS
OIPEJICIICHHOW MAaCChI
pacTBOpa C U3BECTHOU
MacCOBOM JoJjieH
PAaCTBOPEHHOI'O BENIIECTBA.

HauOosee 3pheKTUBHBIE CITIOCOOHI pellieHus 3a1a4,
KOHTPOJIMPYIOT ¥ OIICHUBAIOT MPOIECC U PE3YJIbTaT.

38

39

®deBpaiib

[TpakTrueckast paborta Ne3
«IIpuroroBneHre pacTBOpoB
C 3aJITaHHOI MacCOBOM HOJieH
PacTBOPEHHOI'O BEIIECTBA»

3HAIOT ITpaBUJjIa UCTIOIB30BAHUS JIAOOPATOPHOTO
obopynoBanus. [IpuroraBauBarOT pacTBOp C
OIPEICIICHHO MaCCOBOM J10JIEH PACTBOPEHHOTO
BEILIECTBA; PeIllaTh 3a/laud Ha ONPE/IeICHUE MAaCCOBOM
JIOJTM ¥ MacChl paCTBOPEHHOTO BEMIECTBA. AJEKBATHO
OIICHUBAIOT PE3yJIbTAaThl CBOSH PaOOTHI.

KonTtponrsnas pabora Ne3 mo
teMe; «CoeTMHECHUS
XUMHUUYECKUX IJIEMCHTOBY»

[IpuMeHSIOT 3HaHUS, YMEHUS U HABBIKU MOJTYYEHHBIE
B X0J1€ U3yueHUs TeMbl «COeTMHEHHS] XUMHUECKUX
ayeMeHTOBY». CpaBHUBAIOT, KIIACCUPUITUPYIOT U
0006maroT pakTel U sBIeHUSI. CaMOCTOSATEIIHHO
BBIOMPAIOT CIIOCOOBI PEIICHUS MOCTABICHHBIX 3a71a4.
AJIEKBAaTHO OIIEHUBAIOT PE3YyJbTaThl CBOEH PaOOTHI.




H3M€H€HI/I$I, IMpOUCXOaAIMC C BEICCTBAMU
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43

®eBpaiib

XUMHUYECKUE pEAKIUU

1

I/I3yqa}0T IOHATHA «XUMHUYCCKAA PCaKIUA», IIPU3HAKU
" YCJIOBHS BOBHHUKHOBCHHUA U TCUCHUA XUMHUUYCCKUX
peaKHHfI, THUIIbBI peaKL[I/Iﬁ I10 IMOTJIOIICHUIO NJIN
BBIACJICHUIO SHCPI'UU. CraBsr OIIPCACIJICHHBIC 1ICIIN,
CaMOCTOATCIIbHO HAMCYAIOT AJITOPUTM PCHICHUA
IIOCTABJICHHBIX 3a1a4

3aKOH COXpaHEHUS MacCChl
BeIeCTB. XUMUYECKHE
ypaBHEHUSI

N3yuaroT onpeaeneHne XMuMUYeCKUX YPaBHEHUM,
3Ha4YeHHE KOAP(DUIIMEHTA B XUMUYECKUX YPABHEHUSX.
YMEI0T COCTaBIATh YPABHEHUS PEAKIIMII HA OCHOBE
3aKOHA COXPaHEHMS MaCChl BEIIECTB, PACCTABIATh
kodd purrierTsl. CTaBsT ONpeieeHHbIE e,
CaMOCTOSITEIbHO HAMEYAIOT AJITOPUTM PEILICHUS
MOCTaBJIEHHBIX 337124

CocTtaBneHue ypaBHEHUS
XUMHUYECKOU pEaKIHH.

N3y4daroT onpeenieHue peakiun pas3ioxKeHus U
COEIMHEHMUSI.

VYyaTcs oT/IMYaTh PEaKIUU Pa3IoKEHNU U COETUHEHNUS
OT IPYTUX TUIOB, COCTABJIATh YPABHEHUS PEAKIIMIA
JnaHHoro Tuma. CTaBsAT ONpeIeIICHHBIE LIEIIH,
CaMOCTOATENBHO HAMEYAIOT AITOPUTM PEIICHUS
ITOCTaBJICHHBIX 3a/1a4

PacueTsl 10 XUMHYECKUM
YpPaBHEHUSIM

[Tpou3BOAT pacyeThl MO XUMHUYECKUM YPAaBHEHUSIM.
OueHUBaIOT MPAaBWILHOCTH BBIIOJIHEHUS EUCTBUS Ha
YPOBHE aJICKBaTHOW PETPOCIIEKTUBHON OLICHKH.
Bri6uparotr Hanbosee 3¢ heKTHBHBIEC CITOCOOBI
peleHus 3a1a4, KOHTPOJIMPYIOT U OLEHUBAKOT MPOLIECC




U PEe3yJIbTar.

44 Maprt Peakuus pasnoxenus 1 N3yyaroT onpeneneHne NOHATUS KaKI0ro TUIa
peakiu. YMEIT OTINYaTh OAUH TUI PEaKIMU OT
45 Peaxuns coepnnenns 1 npyroro. CaMOCTOSITEILHO COCTABJISIOT OMOPHBIM
46 PeaKiis 3aMCICHAS 1 KOHCIIEKT paccKa3a O Pa3HbIX THUMaX XUMHUYECKUX
peaKIuil U COCTaBISIOT IO KOHCTIEKTY CBSI3HBIM
47 Peaxniust oOmena 1 pacckas. AJIEKBaTHO OIEHUBAIOT PE3YyJbTaThl CBOCH
paboTHI.
48 Tunel XUMUYECKUX PEaKIU 1 XapakTepu3yroT: XUMUIECKUE CBOMCTBA BOJIBI,
Ha IIpUMepe CBOWCTB BOJIBI COCTABJISIIOT YPAaBHEHUSI XUMUYECKUX PEAKIUN
XapaKTEPU3YIONINX XUMHUYECKUE CBOMCTBA BOJIBI U
onpeaensroT ux Tun. CtaBat u GopMyIUPYIOT
npo0iieMy ypoKa, CaMOCTOSITEIbHO CO3/AI0T aJITOPUTM
NESATETHHOCTH IPU PEIICHUH MTPOOIIEMBI.
49 O06o006meHne u 1 [TpuMeHsTh 3HaHMS, YMEHUS U HABBIKU MPU
CUCTEMAaTH3alUsl 3HaHUI 10 BBINIOJIHEHUU TPEHUPOBOYHBIX 3aJaHUIN U
teme; «Knaccel ynpaxHeHu#. [I[puHUMAIOT ¥ COXpaHSIOT YICOHYIO
HEOPraHMYECKUX BEILECTB. 3a7a4y, IUIAHUPYIOT CBOM JIEUCTBUSL B COOTBETCTBUH C
THbl XUMHYECKUX PEAKITUI MTOCTABJICHHOM 3aJ]a4€il U YCIOBUSIMH €€ Peai3aluu.
50 Maprt KonTtponwsnas padora Ne 4 o 1 [IpUMEHSIOT 3HAaHUS, YMEHUS U HABBIKY TOJIYYEHHBIE

teMe: U3MeHenuns
MPOUCXOISIIINAE C
BEILIECTBAMM

B X0JI€ U3y4YeHHUS TeMbl «I3MEHEHUS MPOUCXOASIINE C
BemecTBaMu». CpaBHUBAIOT, KIIACCU(DUIIMPYIOT U
000011ar0T pakThl U sBJIeHUS. CaMOCTOSITEILHO
BBEIOMPAIOT CITOCOOBI PEIICHUSI TIOCTABICHHBIX 3a1a4.
AJIEKBAaTHO OIIEHUBAIOT PE3YJIbTaThl CBOEH PAOOTHI.

PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB JIEKTPOJIMTOB
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Arnpenp

PactBopenue kak pu3HKoO -
XUMHUYECKHUM TTPOLIECC,
PacTBOPUMOCTb.

Onpenensior NOHATHS «PacTBOPBI», IPU3HAKU
XUMHUYECKOT0 B3aUMOJEHCTBHS IIPU PACTBOPEHUH,
YCJIOBHUSI PAaCTBOPEHUS BEIIECTB B BOJIE,
KJIacCU(UKAIUIOT PACTBOPHI.

DIIEKTPOJIUTHI U
HERJIEKTPOJIUTHI

KnaccudguuupyroT BeuecTBa o ux cocoOHOCTH
IPOBOJAUTH WM HE MPOBOJIUTD IEKTPUUECKYIO
’Hepruo. Pasnuyaror BemecTsa pacTBOPUMBIE B BOJIE
U HEPACTBOPUMBIE.

OCHOBHBIE TTOJIOKEHUA
TEOPHH JICKTPOTUTUUECKOM
nuccoranuu (TI]T)

Knaccuunupyrot BemiecTBa 1o ux crnocoOHOCTH
MPOBOJIUTH WJIM HE IPOBOJIUTH AIIEKTPUUECKYIO
DHEPTHUIO B CBETE MOJIOKEHHUH AJIEKTPOIUTHYECKON
mucconranui. CocTaBIsIOT IUIaH OTBETA, aJlcKBAaTHO
OLICHUBAIOT CBOU OTBETHI.

Peakiuu nonHoro oomeHa.
[ToHas u kpatkas popma
3alliCU YPABHECHUN peaKInii
MOHHOT'O OOMeHa

NneHTnunupyroT peakiiui HOHHOTO0 0OMEHa.
Knaccupuuupyror 1aHHbIe peakiiuyu Ha 00paTUMbIC U
HeoOpaTuMbIe.3aMMChIBAIOT MOJIEKYJISIPHYIO, TTOJIHYIO

WOHHYIO ¥ KPAaTKYI0 HOHHYIO (DOpPMBI ypaBHEHUI
MOHHOTO OOMEHa.

Kucnotsl B cBete TO/I, ux
KJaccuuKaIms u CBOMCTBRA.

CaMOCTOSITENIbHO 3alHUCHIBAIOT YPaBHEHUS
JUCCOIIMAIINY KUCIIOT, HAXOSAT UX MECTO B JJAHHBIX
peakuusix noHHoro oomeHna. Knaccudunupytor
KHUCIIOTHI B CBETE AJICKTPOIUTUICCKOM TUCCOIUAIINH.

OcnoBanus B cBete TOJI, ux
Kiaccu(uKaIus 1 CBOMCTBA

CaMOCTOSITEIILHO 3aITUCHIBAIOT YpPaBHCHHA
Jucconuanmnmn OCHOBaHHﬁ, HaxogsiaT uxX MECTO B
JAaHHBIX pCaKIUAX NOHHOI'O oOMeHa.




KnaccugunupyroT OCHOBaHUS B CBETE
AIIEKTPOIMTHYECKON TUCCOIUAIIIH.

S7 Conu B cBete TO/I, ux CaMOCTOSITeNIbHO 3alUCHIBAIOT YPaBHEHUS
CBOICTBa JVCCOIIMAITIH COJICH, HAXOIST UX MECTO B IAaHHBIX
peakuusix noHHoro oomeHna. Knaccuduuupyror conu B
CBETE AJIEKTPOJIUTHICCKON JUCCOITUAITIH.
58 Anpens Oxcuapl ux KiaccupuKanus OTIUYarOT OKCUJBI OT IPYTHX CIOKHBIX BEIIIECTB.
Y CBOCTBA YMEIOT COCTaBIATh POPMYITBI OKCHIOB.
KnaccupuuupyroT OKCHIBI IO pa3TUIHBIM
npu3HakaMm. COCTaBISIOT OMIOPHBIN KOHCIICKT U
CaMOCTOSITEJIFHO BBICTPAaWBAIOT PaccKa3 Mo KOHCIIEKTY
O CBOMCTBax M Ka4eCTBaX OKCHJIOB.
59 [ToHMaIOT 3aKOHOMEPHOCTH COCTABIICHUS LIETIH
TeHEeTUYECKHUX CBA3€H B 3aBUCMMOCTH OT KJlacca
[eHeTHYeCcKas CBA3h BEILIECTB SBJISIOLIMXCA OCHOBOM F€HETUYECKOU
nenoyky. COCTaBIAIOT YPABHEHHSI B COOTBETCTBHH C
[ETIOYKOU Te€HETUYECKOM CBS3H.
60 Mait [TpakTueckas padora Ned BEINOMHAIOT MpaBwiia UCIIOJIB30BAHUS J1a00PATOPHOTO
«BbIMOTHEHNE OTBITOB, 00OpyOBaHMS U MPABII TEXHUKNA OE30MaCHOCTH.
JTEMOHCTPUPYIOIINX CocTaBuisioT 11aH MpoBeeHUs paboThl. BhImomHsSIOT
TEHETUYECKYIO CBSI3b MEXKIY paboTy B CTPOTO 3aITaHUPOBAHHOM
OCHOBHBIMU KJIACCAMU MOCIICIOBATEIBHOCTU. 3alMCHIBAIOT PE3YIbTATHI
HEOPTaHUYECKUX BEIIECTBY paboTHI ¥ aIEKBATHO WX OIICHUBAIOT.
61 OkucnuTenbHo- N3yuaroT onpenenenue «OKUCIUTENBHO-
BOCCTAaHOBHUTEIIHHBIE BOCCTaBHOBUTEIbHAS PEAKITUsD YUaTCs 3aMMChIBATh
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peaKiuu.

63

YPaBHeHI/Iﬂ OKHUCIIUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ

64

CBoliCTBa U3yYEHHBIX
KJIaCCOB BELIECTB B CBETE
OKHUCJIMTENbHO-
BOCCTAHOBHTEJIbHBIX PEaKIIUi

YpaBHCHUS JTaHHBIX PEaKIMi. 3aMUChIBAIOT YPaBHEHUS
AJIEKTPOHHOTO OanaHca. [InaHupyroT cBoo padoTy U
y4daTcs JIeJaTh BBIBOJIBI M3 TIPOJICIIAHHOTO.
Krnaccudumupyrot BenecTBa 1 XUMHIECKUE PEAKITUU
B CBETE 3HAHHI 00 OKUCIUTEIIHHO-
BOCCTAaHOBHUTEIIBHBIX CBOMCTBAX BEIIICCTB.

65

Pemenue 3agau

66

Pemenue 3agau

67

Pemenue 3agau

OneHnBarOT HaNPaBIEHHOCTD 33/1aHUS.
CaMoCTOATENBHO COCTABIIAIOT IIJIaH PEIICHUS U,
BbIOMpAIOT criocob pemieHus. Pemator 3anauy,
MPaBIWIBLHO 0QOPMIISIOT pEUIEHUE U OTBET. AJIEKBAaTHO
OLICHHUBAIOT CBOIO PaboTy

68

HroroBas KOHTPOJIbHAA
pa60Ta Hn €C aHaJIn3

[TpuMeHSOT 3HaHUS, MTOTyYeHHBIC HA YPOKaX XHMHH B
8 xmacce. OLEHUBAIOT HAPABIEHHOCTh 3aJaHUS.
CaMOCTOSITEIbHO COCTABJISIOT IUIAH PEIICHIS H,

BBIOMPAIOT cIoco0 pemreHus. PemaroT 3amaqy,

NPaBUILHO OOPMIISIIOT PEIICHUE U OTBET. AJICKBATHO

OIICHUBAIOT CBOIO padoTYy.

O0001eHEe 1
cucTeMaTHh3alnus 3HaHUui 3a
Kypc 8 Knacca.

O0600matoT U cucTeMaTH3UPYIOT 3HaHUA. CBOOOIHO
OMEPUPYIOT OCHOBHBIMU XUMHUYECKIUMHU TEPMUHAMHU
W3YUYEHHBIMU B Kypce Xumuu 8§ kiacca. COCTaBIISIIOT
OTIOPHBIE KOHCIIEKTHI IS pacckas3a o JII000M
XUMHUYECKOM MOoHATHH. Pemator 3a1aqn.




MyHHIUNaIbHOE Gl0/UKeTHOE 0611e0bpa3oBaTebHOE yIPeXKICHHE
« IlIxona Ne 89» ropojackoro okpyra Camapa

HpoaepeHo YIBepKIaIO
3ame em:. mupekropa o YBP %emop 2
Q/J/ z/f M.B.I'puienkoBa ﬁ 1.®.Hosocenbliesa
»eeuTsops 2020r. «01»9/ HTAODS 20201? HpHKaB Ne 67 -on
Temaruueckoe nnaﬂﬂpdi?'.:a‘m_«lé :

Ha 2020— 2021 yueOHpli rox

IlpeameT: XUMUS
Knacc: 9
Vuurenp: 3unyerko Enena BiaagumMupoBHa

KonuuecTBo 4acoB: 2 4/H, B roj 68 Jaca.

CocraBieHO B COOTBETCTBUHU C HDOFDaMMOi:I!

«ITporpaMMBbl OCHOBHOTO 0011Iero 00pasoBaHys 10 XUMHK
Astop INa6puensn O.C.

VueOHUK:

Asrop: O.C. I"'abpuenst

Hasanue «Xumus 9 xinace»

Uznarensctso [poda, 2017 rox

Pacemompeno Ha 3acedanuu MO yuumeneii npeomMemos ecmecmeeHHo-
MamemMamuyecko20 Yukia
Ipomoxon om 01.09.2020 2.Ne 1 7
Aip /{?// )
IIpedcedamenv Y3oumaesa T.5. ALy




[losicuuTeTbHAd 3aIUCKa

Tematndeckoe muaHupoBaHUe MO XUMUHU 9 Kiacc coctaBieHo Ha ocHoBe PI'OC ocHOBHOTO 00111er0 00pa30BaHMs IO XUMUH,
MporpaMMbl OCHOBHOT'O 00111ero o0pa3zoBanus mo xumun aBTop ['abpuensu O.C., yueOHuKa 1151 00111€00pa30BaTEIbHBIX IIKOJT 9

kiacce aptop ['abpuensna O.C., M.: IIpocsemenue, 2017 r.

No Kanennapusie Tema ypoka KonunuecTBo XapakTepucTUKa AEATEIIbHOCTH YUaluXCs
ypokKa CpPOKH 4acoB
n/n IPOBEACHUS
OO6mas xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB U XUMHUECKUX PEaKIIHM
1 CEeHTAOPH XapakTepucTuKa 3JIeMeHTa 1 XapakTepuCTUKa XUMHUIECKUX JIEMEHTOB 1-3
110 noJIoKeHuIo ero B [ICXD MEepUOJI0B 1o ux nojoxenuto B [ICXD J1.1.
Menneneena
2 XapakTepuCcTUKa 1 XapakTepuCTUKa XUMUYECKUX CBOMCTB aM()OTEPHBIX
XUMHUYECKOTO 3JIEMEHTA 110 okcu0B. COCTaBIEHUE MOJIEKYISIPHBIX, MTOJTHBIX
KHCJIOTHO-OCHOBHBIM WOHHBIX U KPATKUX MOHHBIX YPAaBHEHUHN
cBoiicTBaM. AM(DOTEpHOCTS.
3 [Iepronnueckuil 3aKOH U 1 OmnpeneneHue BUIOB KIacCCU(PUKAINK: €CTECTBEHHOM
nepuoanueckas cucrema 1. 1. Y UCKYCCTBEHHOW. Y MEHUE OPUEHTHUPOBATHCS B
MenneneeBa MIEPUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB
4 XuMHu4ecKas OpraHu3anus 1 XapaKTepUCTUKA POJIH XUMUYECKHUX FJIEMEHTOB B

IPUPOABI

KUBOUW U HE)KUBOU npupoje. CocTaBieHUE aHHOTAlUU
K TekcTy. OnpeaeneHue e yueOHou JesTeIbHOCTH
MPU IOMOIIH YYUTENSI CAMOCTOSATEIBHO.




XUMHYECKUE PEAKIUH.
CKOpOCTh XUMHUYECKUX
peakuii. KaranusaTopsl

OnpeneneHue NOHATHI: XUMUUYECKAs peakIus,
peakuuy COeMHEHMS, pa3JIoKEeHHs], 3aMEeILEHUS,
oOM€Ha, TEPMOXUMHUYECKUE PEAKLUU, PEAKIIUU
oOpaTuMble U HeoOpaTuMble. XapaKTepucTUKa
XUMHYECKUX PEAKIHH M0 pa3INdHbIM IPU3HAKAM.
OKHUCTUTENBHO BOCCTAHOBUTEIbHBIE PEAKIINH:
COCTaBJICHUE YPAaBHEHUH 3JIEKTPOHHOIO OanaHca

MeTtamisl
CEeHTAOPH Bek MenHbIii, GpPOH30BBIH, 1 Brruucnenust mo XuMudeckuM opMmiryiaMm u
JKEJIEe3HbBIN YpPaBHEHUAM PEAKIU, MPOTEKAIOIIUX C YHaCTUEM
METaJIOB U UX COCIMHECHUM
ITonosxeHne MeTaLIOB B 1 Onpenenenue NOHATHSL «MeTauby. CocTaBIeHUE
[Tepuonnueckoi cucrteme XapaKTEePUCTUKU XUMUYECKUX IJIEMEHTOB-METAJJIOB
J.1. Menpneneesa, CTpoeHHE 0 UX MoJiokeHuto B [lepuoguueckoicucreme
UX aTOMOB xumu4deckux snemenToB 1. 1. Menaeneena.
CmutaBsl 1 OObsicHEeHNE 3aBUCUMOCTHU CBOMCTB (MK

MpecKa3aHrue CBOMCTB) XMMUUYECKUX DJIEMEHTOB-
METaJJIOB OT MOJIOKEHHUS B [leproanyeckoi cucreme
xumu4deckux snemenToB 1. 1. Menaeneena.

Y CcTaHOBJIEHUE NPUYUHHO-CJIEACTBEHHBIX CBS3EH
MEXKy CTPOEHUEM aTOMa, XUMHUYECKON CBA3BIO,
TUINIOM KPUCTAJUTMYECKOW PEIIETKHA METAJIOB U UX
COCIMHEHUH, UX 00IHMMH (U3HIECKIMH CBOMCTBAMU
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OKTSI0pb

XUMHUYECKUE CBOMCTBA
METAJIIOB

OnpeneneHue NOHATUSA «PSAJ AKTUBHOCTH METAIIIIOBY.
XapakTepucTUKa XUMUYECKUX CBOMCTB METAJIOB, KaK
npocThiX BemecTB. O0bsICHEHNE 3aBUCUMOCTH
CBOMCTB OT IosIokeHus dnemenTa B [ICX0.
CocraBiieHHE ypaBHEHU PEAKIIUN WIUTFOCTPUPYIOLIUX
XUMHYECKHUE CBOMCTBA METAIOB

[Tony4yeHnue merannos

N3ydeHne conocoOoB MOIy4YeHHs] METAIIOB.
XapaKTEepUCTUKA KaXIO0T0 METOAA MOIYYEHHUS.
OnpezneneHue MOHATHAS METAILTYPTHH

Koppo3sus metamios

OmnpezaeneHue MOHATUNA KOPPO3US, XUMUUECKas
KOPPO3Hs, FICKTPOXUMHUYCKAST KOPPO3HUSI.
Wnmroctpanys MOHATUN TpUMEPAMU MPOIECCOB.

[IlemouHple METaIBI — OOIIAS
XapaKTEePUCTUKA

OmnpezeneHue MOHATHS MIETOYHBIC METAILIHI.
CocraBiieHHe XapaKTEePUCTUKH MIESTOYHBIX METAIIJIOB
110 ux nojoxxkenuio B [ICXD. O0mue XUMHYECKHUE U

(bU3UYECKUE CBOMCTBA MIETOYHBIX METAJLIOB.

CoenuHEHUS MEITOYHBIX
METaIJIOB

XapakTepucTUKa PU3HIECKUX U XUMUYECKUX CBOMCTB
OKCHJIOB ¥ TUAPOKCHJIOB IIEJIOYHBIX METAIIIOB.
CocraBiieHHE YpaBHEHUMN XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOWCTBA LIEJIOYHBIX METAJIOB.

[[lenouHO3EMETBHBIC
METaJIIbI

OrnpenenieHUe MOHATHS METOYHO3EMETbHBIX METAJLIBI.
CocTtaBieHHe XapaKTePUCTHUKHU MIETOYHBIX METAJIJIOB
110 X noaoxkeHuro B [ICXD. O0mue XuMHUIeCKue 1

(bU3UYECKHE CBOMCTBA MIECTOYHO3EMEIbHBIX METAJIIOB.
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CoenuneHus
IEJIOYHO3EMETBHBIX
METAIJIOB

XapakTepucTUka PU3NUYECKUX U XUMUUYECKUX CBOMCTB
OKCHJIOB ¥ TUAPOKCUAOB IIEIIOYHO3EMEIBHBIX
MeTaioB. CocTaBlieHUE YpaBHEHUI
XapaKTEepU3YIOUIUX XUMUYECKHE CBOMCTBA
LEJIOYHO3EMENIBbHBIX METAJIJIOB.

AJIOMHUHHH U €70
COECIUHEHHUSA

CocraBiieHHE XapaKTEPUCTUKHU ATFOMUHUS T10 €T0
nonoxenuto B [ICXD. XapakreprucTrka CTpOeHUs,
(bU3HUECKUX U XUMUYECKUX CBOWCTB aJIFOMUHUSI.
OObsicHeHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nonoxenus B [ICXD. CocTaBneHne ypaBHEHUI
peaKkui XxapakTepu3yrIuX XUMUYECKUE CBOMCTBA
AITFOMUHUS.

17

18

19

HOSIOPB

AJIFOMUHHH U €70
COETMHEHUSA

XapakTepucTuka (PU3NYECKUX U XUMUUYECKUX CBONCTB
OKCHJIOB U TUAPOKCUAOB antoMuHUsA. CocTaBieHUE
YPaBHECHUH XapAKTEPU3YIOIIUX XUMUUYECKUE CBOMCTBA
ATFOMUHUSL.

Kene3zo u ero coennHeHU

CocraBiieHHE XapaKTEPUCTUKH KeJie3a MO €ro
nosnoxxkeHuto B [ICXD. Xapakrepuctruka CTpOCHUS,
bU3HUECKNX U XUMHUYECKUX CBOMCTB JKeJe3a.
OObsicHEHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nonoxenus B [ICXD. CoctaBnenue ypaBHEHUI
PEAKIHM XapaKTEPU3YIOIUX XUMUYECKUE CBOUCTBA
xKeesa.

Keneszo u ero coennHeHU

XapakTepucTuka (PU3NIeCKUX U XUMUUECKIX CBOHCTB
OKCHUJIOB U THAPOKCUAOB xkeine3a. CocTraBieHue
YPaBHEHU XapaKTEPU3YIOIINX XUMUYECKHAE CBOKCTBA




KEIIC3a.

20 O600u1eHne 3HaHuM MO TeMe 1 Bbrunciienus no XuMHu4ecKuM GopMynam u
«MeTamibl» YpaBHEHUSIM pPeakinii, MPOTEKAIOUUX C Y4aCTUEM
METAJIJIOB U UX COCIMHEHUN. Y MEHUE aHAJIU3UPOBATH
CBOM JOCTIKECHUS U Heyaauu. [loHnmaHnue npuuvH
CBOET0 HEyCIleXa U HaX0XJAeHUE CIIOCOOO0B BRIXOA U3
CUTYaIlUH.
21 KonTtponbshas pabora Ne 1 1 Brinonnenue 3agaHuii KOHTPOJIBHON PabOTHhI
CBoliCTBa METAJUIOB ¥ UX COEIUHECHUN
22 HOSIOPB I1.P OcymectBienue 1 HaOumroieHre cBOMCTB METAJUIOB M UX COEIUHEHUN U
LETIOYKH TTPEBpAIICHUN SABJICHUM, MPOUCXOSIINX ¢ HUMH. [IpocMOTp BHI€O
sKkcniepuMeHTa. OnucaHue SKCIEPUMEHTA C
HCII0JIb30BAaHUEM SI3BbIKA XUMHUH.
23 neKkaophb I1.P. ITonydenue u cBoiicTBa 1 HaOumro1enre CBOMCTB METAJUIOB M UX COEIUHEHUN U
COE€IMHEHNN METAJIOB SABJICHUH, IPOUCXOAAIMNX C HUMU. [IpocMoTp BHI€O
sKkcniepuMeHTa. Onucanue SKCIEPUMEHTA C
HCIIOJIL30BAHUEM S3bIKa XMMHH.
24 Pemienue 1 Peuienue skcriepuMeHTAIBHBIX 33124 C

AKCIIEPUMEHTAJIBHBIX 33724
Ha paCIIO3HABAHUE U
MOJYYEHHUE COCTMHECHUN
METaJIJIOB

HMCIOJIb30BaHUEM 3HAHUN O MeTaJIaX U X CBOMCTBaX.
HabaroneHue cBOMCTB METAIIJIOB U UX COEAUHEHUN U
SBJICHUH, MPOUCXOAAIMNX C HUMU. [IpocMOTp BHI€O

sKkcniepuMeHTa. Onucanue SKCIEePUMEHTA C
HCII0JIb30BAaHUEM SI3bIKA XMMHUU.




25 Pemenne 1 Pelienue skcriepuMEHTANIBHBIX 3a]1a4 C
AKCTIIEPUMEHTAIbHBIX 3a]1a4 WCII0JIb30BaHUEM 3HAHUM O METaIaX U UX CBOMCTBAX.
Ha pacno3HaBaHUE U Hab6ntoneHue cBOMCTB METAJIOB U UX COCAMHEHUN U
MOJIYYEHUE COECTUHEHUN ABJICHUH, IPOUCXOIAIIMNX C HUMHU. [IpocMoTp BHUIEO
METaJJIoB skcniepuMenTa. OnucaHue IKCIepUMEHTa ¢
UCIIOJIb30BAHUEM SI3bIKA XUMHUH.
Hemertauisl
26 neKkaopb OO6m1as xapakTepucTruKa 1 OmnpeaeneHue MOHATUN HEMETAILIbI, TaJIOTCHBI,
HEMETAJIJIOB aJUIOTPOITHBIC U3MEHEHUS. XapaKTepUCTUKA
XUMHUYECKHUX AJIEMEHTOB-HEMETAIIJIOB: (DU3UUECKUE
CBOMCTBa, CTPOEHUE, XUMUUECKHE CBONCTBA.
27 OO61mIue XUMUYEeCKHe 1 CocraBnienue GopMyJ1 COSUHEHUM HEMETAJIIOB.
CBOICTBa HEMETAIIIOB BrimosineHue pacuetoB 1o ¢popmysiamM COeTUHEHUN.
YcraHoBieHHE TPUYMHHO-CIIEACTBEHHBIX CBsI3el
MEXIy CTPOSHHUEM BEIIeCTBAa U CBOMCTBAMH.
28 Hemeramisl B ipupoze u 1 BrisiBrieHrne HeMeTalIoB HaXOIAIIUXCS B IPUPOJIE B
CIOCOOBI X TIONYYECHHUS YHCTOM BU/JIE, HEMETAJIOB HAXOISALIUXCS B COCTABE
coenuHeHnid. CriocoObl OUNCTKH HEMETAJIIIOB
HaXOJIAIINXCS B COEIUHEHUN
29 Bonopon 1 CocraBiieHHE XapaKTEPUCTUKHU BOJOPOAA IO €Tr0

nonoxenuto B [ICXD. XapakrepucTrika CTpOeHUs,
(bU3HYECKUX U XUMUYECKUX CBOWCTB BOJIOPOIA.

OOBsicCHEHHE 3aBUCUMOCTH XUMUUYECKUX CBOMCTB OT
nosnoxenus B [ICXD. CoctaBnenue ypaBHEHUN

pEAKININ XapaKTEPU3YIOIMIUX XUMUYECKHE CBOWCTBA
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BOJIOpOJA.

Bona

XapaKTEpUCTUKA BOJIBI: COCTAB, XUMHYECKHE U
¢usnueckue cpoiicTBa. CoCTaBlIeHUE YpaBHEHUN
peaKkui XxapakTepu3yrIuX XUMUYECKHE CBOMCTBA
BO/Ibl. BhINONTHEHKE pacyeToB 1o popMysiam U
YPaBHEHHUSIM pEaKLMi

31
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STHBaph

["ajiorednl

CocraBiieHHE XapaKTEPUCTUKH TAJIOT€HOB IO UX
nonoxenuto B [ICXD. XapakreprucTrka CTpOeHUs,
(bu3HYECKUX U XUMUYECKUX CBOWCTB IrajOreHOB.
OObsicHeHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nonoxenus B [ICXD. CocTaBineHne ypaBHEHUI
peaknil XapakTEPU3YIOIINX XUMUYECKHAE CBONCTBA
raJIOr€HOB.

CO@III/IHGHI/I}I rajJJorcHoB

XapakTepucTuka (PU3NYECKUX U XUMUUYECKUX CBONCTB
coennHeni ranoreHoB. CocTaBieHNE ypaBHEHUN
XapaKTEePU3YIOUIUX XUMUYECKHE CBOICTBA
COE€IMHEHNH T'aJIOT€HOB.

Kucnopon

CocraBiieHHe XapaKTEPUCTUKH KUCIOPO/a MO €ro
nonoxenuto B [ICXD. XapakrepucTrka CTpoeHus,
(bu3HUECKNX U XUMHUYECKUX CBOWCTB KUCIOPOIA.
OObsicHEHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nosnoxenus B [ICXD. CoctaBnenue ypaBHEHUN
PEAKINMN XapaKTEPU3YIOIMIUX XUMHUYECKAE CBOWCTBA
KHCIIOpOAA.

Cepa u ee puszmdeckue u

CocraBiieHHe XapaKTEPUCTUKH CEPBI 10 €€




XUMHYECKUE CBOMCTBA

nonoxenuto B [ICXD. XapakreprucTrka CTpoeHus,
($U3HUECKUX U XUMUYECKUX CBOWCTB CEPHI.
OOBbsicHEeHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nosnoxenus B [ICXD. CoctaBineHne ypaBHEHUI
peaKkuui XxapakTepu3yrIuX XUMUYECKUE CBOMCTBA

CEPBL.
35 CoenuHeHus cepbl XapakTepucTuka PU3NUYECKUX U XUMUUYECKUX CBOMCTB
coequHeHui cepbl. CoCTaBlICHUE YpaBHEHU
XapaKTePU3YIOIIUX XUMUYECKUE CBOMCTBA
COCIMHEHUH CEPBI.
36 Cepnas Kuc0OTa Kak XapakTepucTuka PU3NIECKUX U XUMUUYECKUX CBOMCTB
JJIEKTPOJIUT U €€ COIU CepHOM KUCHOThI. OmpeeeHrne MOHATUS KHUCIOTBI
KaK asekTposinTta. COnoCTaBIEHNUE XapaKTEPUCTHUK
CEPHOM KHUCJIOTBI KaK AJIEKTPOJINATA C
XapaKTEPUCTUKAMU APYTUX KUCIOT
37 ¢deBpaib CepHas kuclioTa Kak XapakTepuCTUKa CEPHON KUCIOThI KAK OKUCIIUTEIIS.
okuciurens. [lonydenue u CocraBiieHHE YpaBHEHUHN XapaKTEPU3YIOIIUX
MIPUMEHEHUE CEPHOU KUCIOTHI XUMHUYECKHE CBOMCTBA CEPHOM KUCIIOTHI.
38 A30T ¥ €ro CBOWCTBa CocraBiieHHe XapaKTEPUCTUKH a30Ta MO €Tro

nonoxenuto B [ICXD. XapakrepucTrka CTpOEHUs,
(bU3HUECKUX U XUMUYECKUX CBOMCTB a30Ta.
OOBsicHEHHE 3aBUCUMOCTH XUMUUYECKUX CBOMCTB OT
nosnoxenus B [ICXD. CoctaBnenue ypaBHEHUN
PEAKININ XapaKTEPU3YIOIMIUX XUMHUYECKHE CBOUCTBA
azora.




39

40

AMMMHAK U €r0 CBOKMCTBA.
Coiii aMMOHUSA

XapakTepucTUka PU3NUYECKUX U XUMUUYECKUX CBOMCTB
aMMHAKU U coneil aMMOHHMsI. COCTaBIIEHHE YpaBHEHUI
XapaKTEPU3YIOLIUX JaHHbIE XUMUYECKHUE CBOMCTBA.

41

Okcuasl a3ora

XapaKTepI/ICTI/IKa (I)I/ISI/I‘IGCKI/IX U XUMHUYCCKUX CBONCTB
OKCHAOB a30Ta. CocraBienue ypaBHeHI/Iﬁ
XapaKTCPUIYIOIMUX XUMHUYCCKUC CBOMCTBA OKCHIO0B
a3oTa.

A30THas KHUCI0Ta Kak
QJICKTPOJIUT, €C ITOJIYUCHUC

XapakTepucTUKa PU3HUYECKUX U XUMUUYECKUX CBOMCTB
a30THOM KUCIIOTHI. OnpeaeneHrne NOHSATHSI KUCIOTbI
Kak 3JiekTposinta. ConocTaBlieHUE XapaKTEPUCTUK
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA C
XapaKTEePUCTUKAMU APYTUX KUCIOT

42

43

doctop. CoennHeHUs
dbocdopa. DochopHbie
ynoOpeHus

CocraBienue xapakrepuctuku gocdopa mo ero
nonoxkeHuto B [ICXD. Xapakrepuctruka CTpOeHuUs,
(bU3UIECKUX U XUMHUUECKUX CBOUCTB docdopa.
OObsicHEeHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nonoxeHusa B [ICXD. CocTaBiieHue ypaBHEHUM
peakiui XapakTEPU3YIOIINX XUMUYECKUE CBOMCTBA

docdopa.

Yraepon

CocraBiieHHe XapaKTEPUCTUKH YIIIEpo/ia Mo ero
nonoxenuto B [ICXD. XapakrepucTrka CTpOEHUs,
(bU3HYECKNX U XUMUYECKUX CBOMCTB YIJIepoaa.
OOBsicHEHHE 3aBUCUMOCTH XUMUUYECKUX CBOMCTB OT
nonoxenus B [ICXD. CoctaBneHnue ypaBHEHUI
pPEAKINI XapaKTEPU3YIOIMIUX XUMHUYECKHE CBOMCTBA




44

yriaeposa.

Oxkcunbl yriepoaa

XapakTepucTuka PU3NUYECKUX U XUMUUYECKUX CBOMCTB
okcua0B yriepoaa. CocTaBleHHE YpaBHEHUN
XapaKTEePU3YIOIIUX XUMAYECKHUE CBOMCTBA OKCUJIOB
yIiiepoza.

45

VYrojbHas KMCJIOTAa U €€ COJIM.
KecTkocTh BOJHI.

XapaKTCpI/ICTI/IKa (I)I/ISI/I‘IGCKI/IX U XUMHUYCCKUX CBONCTB
yFOHBHOﬁ KHCJIOTBI. OHpeI[eJIeHI/Ie CTCIICHHN BJIMAHUA
YFOHBHOfI KHCJIOTBI Ha ) KCCTKOCTBH BO/JHI. OcHOBHBIC

XUMHUYECKHE CBOMCTBA YFOHLHOﬁ KHCJIOTbI

46

47

48

49

MapT

Kpemuuit

CocraBieHne XapakTepUCTUKUKPEMHHUS 110 €T0
nonoxkeHuto B [ICXD. Xapakrepuctruka CTpOeHuUS,
bU3HYECKUX U XUMUYECKHUX CBOMCTB KPEMHHUSI.
OObsicHEeHNE 3aBUCUMOCTH XUMHYECKUX CBOMCTB OT
nonoxkeHus B [ICXD. CocraBiieHue ypaBHEHUM
peaKIui XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA
KPEMHHUSL.

CoenuHeHus1 KpeMHUS

XapakTepucTUKa PU3HIECKUX U XUMUYECKUX CBOMCTB
coenrHeHUM KpemHusi. CocTaBieHUE ypaBHEHUM
XapaKTEePU3YIOIINX XUMHUYECKUE CBOWCTBA
COEMHEHUN KPEMHHUS

CwinkarHas
MIPOMBIIICHHOCTh

XapakTepuCTUKA CUIIMKATHOW MPOMBIILICHHOCTH

O0001IEHNE IO TEME
«HemeTtamisn»

Boeruucnenus no xumuueckum hopmynam u
YpaBHEHHUSIM PeaKlnil, IPOTEKAIOUIUX C y4aCTHEM
HeMetayoB. Odopmienue pedepara Ha 3aJJaHHYIO




TEMY

50 KonTtponbsnas padora Ne 2 1 BrinosiHeHue 3a1aHuii KOHTPOJIBHON PabOThI
CBoiicTBa COCIMHEHUN HEMETAJIOB
51 MapT Pemenue 1 Pelienne skcriepuMEeHTAIBHBIX 3a/1a4 C
AKCTIEPUMEHTAIbHBIX 3a1a4 HCIIOJIb30BaHUEM 3HAHUM O TaJoreHax u ux
1o Teme «l'aJoreHb» cBoricTBax. HaOirogeHe cBOMCTB rajJoreHoB U UX
COCIMHEHUH U SABJICHUH, TPOUCXOASAIIUX C HUMHU.
[TIpocMoTp BHUaEO 3KciepuMenTa. Onucanue
HKCTIEPUMEHTA C UCIIOIb30BAaHUEM SI3bIKA XUMUH.
52 Pemenue 1 Pelienue skcriepuMEHTANILHBIX 3a/1a4 C
AKCIIEpUMEHTAIbHBIX 33724 MCIIOJIb30BAHUEM 3HAHUM O KUCJIOPOJIE U €r0
o teMe «Iloarpynmna cBoiicTBax. HaOmroieHre CBONCTB KHUCIOPO/ia U €T0
KHCJIOPOJIay COCMHEHUH U SBJICHUM, TPOUCXOISIIUX C HUM.
[IpocMoTp BHAEO 3KciepuMeHTa. Onucanue
AKCIIEPUMEHTA C UCTI0JIb30BAaHUEM SI3bIKA XUMUMU.
53 Pemenue 1 Pelienue skcriepuMeHTaNIbHBIX 3a]1a4 ¢
AKCIIEpUMEHTAJbHBIX 33724 MCIIOJIb30BAHUEM 3HAHUH O a30T€ U €ro CBOMCTBAX.
o teme «Iloarpynna azora» Hab6mroneHne cBOMCTB a30Ta M €ro COSTMHCHUH U
ABJICHUH, poucxoAamux ¢ HuM. [IpocmoTp Bua€O
sKkcniepuMeHTa. OnucaHue SKCIEPUMEHTA C
HCIIOJIb30BAHUEM SI3bIKA XUMHUH.
o4 arpenp Pemenue 1 Peuienue skcriepuMeHTAIBHBIX 33124 C

DKCIEPUMEHTAIBHBIX 3a7a4
o teme «Iloarpynmna

HCTOJIb30BAHUEM 3HAHUH O YIJIEPOIE U €0
cBoiicTBax. HabmroieHre CBOMCTB yIiiepojia u ero
COCJIMHEHUH U SIBIICHUW, TPOUCXOSIIUX C HUM.




yrIaepoaa

[IpocmoTp Buaeo skcniepuMenTa. Onucanue
HKCTIIEPUMEHTA C UCIIOIH30BAHUEM SI3bIKA XUMHUH.

95 I1.P. ITonyuenue, cobupanue 1 HabntoneHue cBOMCTB ra3oB v ClIOCOO0B UX
Y Paclo3HaBaHUE ra3oB cobupanus u pacno3zHaBanus. [I[pocmoTp BuaEO
sKkcniepuMeHTa. OnucaHue SKCIEPUMEHTA C
MCTIOJIb30BAHUEM SI3bIKA XUMHUH.
O600u1eHne 3HaHU 10 XMMUU 32 KypC OCHOBHOMW LIKOJIBI
56 arnpenb [Tepuonnyeckuii 3aKOH U 1 [IpencraBnenue nHpOpMaIUHU 10 TEME
nepuoanueckas cucrema J1.1. [Teproanueckuil 3aK0H U MEPUOANYECKAS CUCTEMA
MenpeneeBa B CBETE TEOPUU JI.I. MenneneeBa B CBETE€ TEOPUM CTPOCHUS aTOMA.
CTPOEHHS aTomMa BrIlioTHEHNE TECTOBBIX 3aJJaHUM 11O TEME.
o7 [lepuoguyeckuii 3aKOH U 1 [IpencraBnenue nHGOpMaIUU MO TEME
nepuoanueckas cucrema .M. [lepnoanyeckuii 3aKOH U EPUONYECKAS CUCTEMA
MeHneneeBa B CBETE TEOPUH J.1. MenneneeBa B CBETE€ TEOPUU CTPOCHHUS aTOMa.
CTPOCHUS aTOMa BrinonHeHne TECTOBBIX 3a1aHUM IO TEME.
58 Buapr xuMuyeckux cBSI3ed U 1 [IpencraBnenue nHGOPMAIUU 11O TeMe THUITBI
THUIIbI KPUCTAIUTNYECKHUX KPHUCTAJUIMYECKUX PEIIETOK. BhIITOTHEHNE TECTOBBIX
peLIeToK 3aJ1aHUM 10 TEME.
59 B3aumocBs3p cTpoeHus u 1 [IpencraBnenue nudopmaiuu mo reme Bzanmocss3b
CBOVCTB BELIECTB CTPOEHUS U CBOKCTB BEIIECTB. BBIITOJIHEHNE TECTOBBIX
3aJaHUH 110 TEME.
60 Knaccudukarms XumMuaeckux 1 [IpencraBnenue nHpOpMAIUHU IO TEME

pEaKIH IO PA3TUYHBIM

Krnaccudukarus xumMudaeckux peakiuii. Bemmomnenue




npU3HAKaM

TECTOBBIX 3aJIaHUU IO TEME.

61 CKOpOCTh XUMUUYECKUX [IpencraBnenue nndopmanuu no reMme CKOpoCcTh
peakiuin XUMHUYECKUX peakUil. BpINOTHEHNE TECTOBBIX
3aJJaHuM 110 TEME.
62 Mau Knaccuduxkanus u cBoiictsa [IpencraBnenue nHopmManuu Mo Teme
HEOPraHWYECKHX BEIIECTB Knaccudukaius u cBOMCTBAa HEOPTaHUYECKUX
BEILIECTB. BhINOTHEHNE TECTOBBIX 3aJaHUM IO TEME.
63 I'enetnueckuil psig Metaiia [IpencraBnenue uadopmaiuu mno teme ['eHeTnueckuit
pan metasa. BeinojiHeHUE TECTOBBIX 3a/IaHUM 110
TEME.
64 ['eneTnueckunt psn [IpencraBnenue uadopmaluu o teme ['eHeTnueckuit
HEMeTaJlIa psAl HeMeTaiula. BeIogHEHNEe TeCTOBBIX 3aIaHUI O
TEME.
65 DNEKTpOoIUTHYECKAS [IpencraBnenue nHpOpMAaIUU TTO TEME
nucconuanus. Monnsie DnekTpoauTnyeckas guccouuanus. Hanucanue
YpaBHEHHUS ypaBHEHUM HOHHOTO OOMEHa B MOJICKYJISIPHOM,
MIOJIHOM M KpaTKO# MOHHOM (hopmax. BeimonHeHue
TECTOBBIX 3aJIaHUM 10 TEME.
66 [ToaroroBka K TECTUPOBAHUIO BrimmosiHeHune 3agaHui aHaJIOTUYHBIX 3aJaHUSIM
MPEJCTOALIETO TECTUPOBAHHS.
67 KonTposibHOE TECTHpOBaHKE BeinosiHeHMe 3a1aHU KOHTPOJIBHOTO TECTUPOBAHUS.
CaMOKOHTPOJIb.
68 O06001IeHNE ¥ TOBTOPEHUE O06001IeHNe ¥ TOBTOPEHHE BCETO MaTepHalia.







