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HHOACHUTEJIBHAA 3ATIUCKA

Pabouast mporpamma yueGHOTro Kypca o XuMHu Juig 8 kiacca papadorana Ha ocHose ®I'OC
BTOPOTO IOKOJICHUS, MPUMEPHON MpPOrpaMMbl OCHOBHOTO OOILIEro o0pa3oBaHUS IO XUMHH
(6azoBeIif ypoBeHb) U aBTOpckoil mporpammbl O.C. TI'abpuensna (I'abpuensn O.C. mporpamma
Kypca xumun 17151 8-11 kmaccoB oOmieoOpazoBarenbHbIX yupexaeauit M: Jlpoda,2018r).

[Iporpamma paccuutana Ha 70 wuyacoB (2 waca B Henemwo). JlanHas mnporpamMmma
KOHKPETH3UPYET CoiepKaHue CTaHapTa, 1aéT pacipeaeiacHie yueOHbIX 4acoB M0 pa3zesiaM Kypca,
IIOCJIEIOBATENLHOCTD NU3YYEHUS TEM U PA3/EJIOB C YUETOM MEKIPEIMETHBIX U IPEIMETHBIX CBSI3EH,
JIOTUKHU y4eOHOTO0 MpOoIecca, BO3PACTHBIX OCOOCHHOCTEN ydJaIuxcsl.

Hacrosimmas paGouast mporpamma cocTtaBjieHa Ha 0a3e clIeIyIoIX HOPMATUBHBIX IOKYMEHTOB

- ®enepanpHOTro 3akoHa PD Ne 273 «3akoH 06 00pa3zoBaHUNY.
- OeepadbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO cTaHaapTa ot 29 nexadbps 2014 r.
- Konuenuuu 1yXOBHO-HPaBCTBEHHOTO pa3BUTHS U BOCHHUTAHMS JIMYHOCTU TpakIaHUHA

Poccun.

- [IpumepHoii pabodeit mporpaMmpl o XuMuu OT 8 arpesns 2015 .
- OcHOBHOM 00pa30BaTENLHON MPOrPaMMBI OCHOBHOTO 0011ero oopazoBanus MOY «botoBckast

COMLI»

- Yuebnoro miana MOY «borosckas COIL» na 2021-2022 y4ueOHbIi 1O
XuMusi, Kak OJHAa W3 OCHOBOMNOJATamlIIUX 00JacTeil ecTeCTBO3HAHMS, SBISETCS

HEOTHEMJIEMON YacCThI0 OOpa30BaHMS MIKOJHLHUKOB. KaKIblii 4eOBEK >KMBET B MHPE BEIIECTB,

MO3TOMY OH JOJKEH HMEThb OCHOBBI (DYHJAAMEHTaJbHBIX 3HAHMA MO XHUMHHU (XUMHUYECKas

CUMBOJINKA, XHMHUYECKHE IOHATHUS, (AaKThl, OCHOBHBIE 3aKOHBI W TEOPHH), ITO3BOJISIONINE

BbIpa0OTaTh MPEJCTABICHUS O COCTABE BEIIECTB, UX CTPOCHUU, MPEBPAIICHUAX, MPAKTUYECKOM

UCIIOJIb30BaHNHU, a TaKKe 00 ONAacHOCTH, KOTOPYID OHM MOTYT IpeacTaBisATh. M3ywas Xxumuio,

yyaligecsi y3HalOT O MaTepHallbHOM E€JUHCTBE BCEX BEIIECTB OKPYXKAIOIIero MHpa,

OOyCJIIOBJICHHOCTH CBOMCTB BEIIECTB MX COCTaBOM M CTPOCHHEM, TIO3HABa€MOCTH U

MPEeICKa3yeMOCTH XUMUYECKUX SBJICHMN. V3ydeHHe CBOWMCTB BEIIECTB M HX MPEeBpallleHUI

CIIOCOOCTBYET Ppa3BUTHIO JIOTMUYECKOI'O MBIIUICHUS, a HpaKTHYeckas pabdoTa ¢ BelECTBAaMU

(maGopaTopHbIE OMBITHI) — TPYIAOTIOOUIO, aKKypaTHOCTH U coOpaHHocTH. Ha mpumepe xumuu

yyaliecs MojyqaroT IpeICTaBICHUsI O METO/1aX MMO3HAHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYyK

(9KCIepUMEHTaNbHOM U  TeopeTudyeckoM). Pabouas mporpamma TOCTpOe€Ha Ha OCHOBE

KOHIEHTPUYECKOT0 MOJX0Aa. DTO JIOCTUraeTCsl IMyTEM BbIUJICHEHHS AUIAKTHUYECKOM €IMHULIBI —

XMMHUYECKOrO 3JIeMEHTa - M JaJbHEHIIeM YCIOXKHEHHHM M PACIIMPEHUHM €e: 3/1eCh TaKOBBIMU

BBICTYNAIOT (OPMBI CYIIECTBOBaHUSA (CBOOOJHBIE aTOMBI, MPOCThIE M CIOXHBIE BellecTBa). B

IporpaMMe YUYUTBIBACTCS pealin3allusl MEXIPeAMETHBIX cBs3ell ¢ kypcoMm ¢usuku (7 Kinacc) u

Ouosnoruu (6-7 Kiaccel), TIE JA€TCsl 3HAKOMCTBO C CTPOEHHUEM aTOMa, XUMUYECKOW OpraHu3aluei

KJIETKH U TIpolieccaMi 0OMeHa BEIeCTB.

Iesan n3ydyeHnst XuMHH B 8 Kitacce:

* OCBOCHHE BaXXKHEWIIMX 3HAHUNH OO0 OCHOBHBIX IOHATHUSAX M 3aKOHAX XHMHUH, XUMHUYECKOH
CUMBOJIUKE;

* OBJaJICHUE YMEHUSIMH HA0II0JaTh XUMUYECKHE SBJICHUS, IPOBOAUTH XUMUUECKHI HKCTIEPUMEHT,
MIPOM3BOJUTH PacyeThl Ha OCHOBE XHMHUYECKHUX (OpPMYN BEUIECTB M YPaBHEHHH XUMHUYECKUX
peaKLHii;

* pa3BUTHE II03HABATEJbHBIX HHTEPECOB M MHTEJUIEKTYyaJIbHBIX CIOCOOHOCTEH B Ipolecce
IPOBEICHUS XMMHUYECKOTO 3KCIIEPHUMEHTa, CaMOCTOATENBHOTO IPHOOpETeHHs 3HAaHUK B
COOTBETCTBUH C BOZHUKAIOIIUMHU KU3HEHHBIMU IOTPEOHOCTIMU;

* BOCHHUTAHUE OTHOLICHMS K XHMMHUU KaK K OJHOMY U3 (YHIZAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U 3JIEMEHTY OOIIeUeI0BEUECKON KYIbTYpPHI;

* MPUMEHEHHUE TOIYYCHHBIX 3HAHUH M yMEHHWH JUIsi 0€30MacHOro HCIHOJIb30BAHMS BEIIECTB U
MaTepHUaoB B OBITY, CEJIbCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PEUICHHs MPAKTUYECKUX 3alay B



MOBCETHEBHOM KU3HU, MPEAYNPEXKICHUS SBICHUN, HAHOCSIIMX Bpei 340pPOBBIO YEJIOBEKAa U
OKpY>Karollen cpene.
« IINIAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA IPEJMETA
JINYHOCTHBIMH pe3yJIbTaTaMH M3Y4YeHHs MnpeameTa «XuMHsS» B 8 Kiacce SBISIOTCS
CJIETYIOIINE YMEHUS:
® 0CO3HaBaTh E€IMHCTBO U LEJIOCTHOCTh OKPYXAIOMIETO MHpPa, BO3MOXXHOCTH €TO
MMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHXKCHHUM HAYKH,
® [IOCTENIEHHO BBICTPAUBATh COOCTBEHHOE IIE€JIOCTHOE MHPOBO33pPEHUE: OCO3HAaBaTh
NOTPEOHOCT, W TOTOBHOCTH K camMooOpa3oBaHUIO, B TOM 4YHCI€ U B paMKax
CaMOCTOSATEIIHLHOM ACATCIIBHOCTH BHC IIKOJIbBI;
® OLICHMBATh JKU3HEHHBIE CHUTyallMM C TOYKM 3peHus Oe3omacHoro oOpasa >KU3HH U
COXpaHEHHUs 37J0POBBS;
® OLICHUBATb DKOJIOTUYECKUN PUCK B3aUMOOTHOILIEHUN YEJIOBEKA U IIPUPOBI.
e GopMUPOBATH  SKOJOTHYECKOE MBIIUICHUE: YMEHHE OLIEHHUBATh CBOIO JEATEIbHOCTh H
MOCTYIKH APYTHX JIOJEH C TOYKH 3PEHUS COXPAHCHHS OKPYXAIOleHd Cpedpl - rapaHTa
JKU3HU U OJarononyyus JIoaei Ha 3emie.

MeTanpeAMeTHBIMH pe3yJIbTaTaMH M3YyYCHHS Kypca «XUMUsS» SBIseTcs (OPMHUPOBAHUE
YHUBEpCAJIbHBIX yueOHbIX aercTBuil (VY /).

Pecynamusnvie YV/I.

® CaMOCTOSITENILHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONPEACIISATh 1IeIb
yueOHOM AesTeIbHOCTH;

® BBIJIBUraTh BEPCUU pPELICHUS MPOOJEMBbl, OCO3HABaTh KOHEYHBIM pe3ynbTaT, BHIOUpATh U3
MPEIJIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEACTBA JOCTHIKEHUS 1IEIIH;

® COCTaBIAThH (MHAUBUAYAIBHO WIH B TPYIIIE) IJIaH PEHICHUS MPOOIEMBbI;

e pa0oTas 10 IUIaHy, CBEPATh CBOM JACHCTBUA C LIETbIO U, IPU HEOOXOIUMOCTH, UCIIPABIATH
OIIMOKHU CaMOCTOSITEILHO;

®B JIMANiOTe C YYHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE KPUTEPHUH
OLICHKH.

Tloznasamenvrvie YYII:

® AaHAIIM3UPOBATh, CPABHUBATH, KIIaCCUPHUIIMPOBATH U 000011aTh (HaKTHI U ABICHUS. BBIABIATH
MPUYHUHBI U CJICICTBHUS MIPOCTHIX SBICHUI.

® OCYILIECTBJISTh CpPaBHEHHE, KIACCU(UKAIIMIO, CAMOCTOSATEIHHO BHIOMpass OCHOBAHHS U
KPUTEPUU JJI yKa3aHHBIX JIOTHUECKHUX OIepaluii;

® CTPOUTH JIOTHYECKOE PACCYXKIEHNE, BKIIOUAIOIIEEe YCTAHOBICHUE MTPUIMHHO-CIIEICTBEHHBIX
CBSI3EH.

® CO3/1aBaTh CXEMAaTHYECKHUE MOJIEIH C BbIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

® COCTABJISTh TE3UCHI, PA3IMYHBIC BUABI IJIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

e IpeoOpa3oBhIBaTh MH(POPMAIIUIO M3 OJTHOTO BUJIA B IPYTroi (TaOIHITy B TEKCT U TIp.).

® YMETh ONPEICISITh BO3MOKHBIC NCTOYHHKU HEOOXOIUMBIX CBEIEHUH, POU3BOAUTH ITOUCK
uHbOpMaIliK, AHATU3UPOBATDH U OLIEHUBATH €€ JI0CTOBEPHOCTb.

Kommyrnuxamueuvie YVJI:

CaMoCTOATENTbHO OpPraHU30BBIBATH yueOHOE B3aUMOJICHCTBHE B Tpymie (OmpeaensTs oOIIue
LIeJIH, PacTIpeAeIIATh POJIM, JOTOBAPUBATHCS APYT C IPYrOM U T.1.).

IIpeaMeTHBIMH pPe3yJIbTATAMM U3YYECHUs NIPEIMETA SABISAIOTCS CIEAYIOIIUE YMEHHUS:
® OCO3HAHME POJIM BEILECTB:
- OIIPEZIEIIATH POJIb PA3JIMYHBIX BEIECTB B IPUPOJIE U TEXHUKE;
- 00BSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHUE XMMHUYECKUX IPOLECCOB:



- IPUBOJUTH IPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HAXOJIUTh YEPThI, CBUACTEILCTBYIOMINE 00 OOIIMX MPU3HAKAX XMMHUYECKUX MPOLECCOB U UX
pasyInyusx.
® JCIOJIb30BAHNE XUMHUUECKUX 3HAHUH B OBITY:
— OOBACHATH 3HAUEHHE BEUIECTB B JKU3HU U X0341CTBE YEJIOBEKA.
® OOBACHATH MUP C TOUKH 3pEHUS XUMHUU:
— IEPEUNCIIATh OTIIMYNTEIbHbIE CBOMCTBA XUMUUYECKUX BEILIECTB;
— pa3au4aTh OCHOBHBIC XUMHUYECKUE IIPOLIECCHI;
- OIIPEAEIIATh OCHOBHBIE KJIACChl HEOPTaHMYECKUX BEILECTB;
- [IOHUMATh CMBICJI XUMHUYECKUX TEPMUHOB.
® OBJIaJICHUE OCHOBAMHU METOJOB II03HAHUS, XapAaKTEPHBIX [JIs1 €CTCCTBEHHBIX HAYK:
- XapaKTepu30BaTh METOAbl XMMHUYECKON HayKu (HaOIIOJEHHE, CPaBHEHME, HKCIIEPUMEHT,
U3MEPEHHUE) U UX POJIb B IO3HAHUM NTPUPOJIBI;
- IPOBOJAUTH XUMUYECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTATHI.
® YMEHHME OILICHMBATh IIOBEJICHHUE YEJIOBEKAa C TOUYKU 3PEHMS] XMMHUYECKOH O€30IacHOCTH I10
OTHOLIEHUIO K YEJIOBEKY U IPUPOE:
- WUCTOJB30BaTh 3HAHMA XHMHU TIpU COOJIIOACHUM TPABWIJI HCIOJIB30BAHUS OBITOBBIX
XUMUYECKUX IIPETIapaToB;
— pa3nuyaTh OMacHbIe U 0€30MaCHBIC BEIIECTBA.
COJAEP)KAHUE U3YYAEMOI'O KYPCA

BBenenue

ITpeamer xumuu. MeToapl MO3HAHMUS B XUMMHU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOAEIMPOBAHNUE.
HcTounnkn XUMUYECKOi HH(pOpMAIH, ee MoJTyYeHHe, aHaJIi3 U MPeJICTaBICHHE Pe3yIbTaTOB.

[ToHsAiTHE O XMMHYECKOM »3JeMeHTe U (opMax €ro CyIeCTBOBAHHUS: CBOOOJHBIX aTOMax,
MIPOCTBIX U CJIOKHBIX BEIIECTBAX.

[peBpamenus BemiecT. OTINYNE XUMUYECKUX pPEeaKLU OT GU3NUECKUX ABIeHUH. Poib Xumun
B )KHM3HU YeoBeKa. XeMopuius u xemMohoowus.

KpaTkne cBeneHuss U3 UCTOPUM BO3HMKHOBEHMSI M Pa3BUTHA XUMHUH. Poib OTE€4ECTBEHHBIX
YUEHBIX B CTAHOBJIICHUH XUMHU4YECKOW Hayku — pabotsl M. B. JlomonocoBa, A. M. bytneposa, J1. U.
Menneneena.

XyMHYecKass CHUMBOJIMKA. 3HAKU XMUMHUYECKHMX 3JIEMEHTOB M IPOUCXOXKACHHE MX Ha3BaHUU.
Xumnueckue (opmynsl. MHnekcsl u ko3dduuuentsl. OTHOCUTENIBHBIE aTOMHAS U MOJIEKYJIsipHas
Maccol. [IpoBenenne pacueToB MacCOBOM J0JIM XMUMHUYECKOTO JIEMEHTA B BEIIECTBE HA OCHOBE €0
bopmybL.

[Tepuoanueckas cucteMa xuMuueckux anemeHToB [[. M. MenaeneeBa, ee CTpyKTypa: Majible U
OoJbLIME EPUO/IbL, IPYIIIEI U oArpynmnsl. [lepuoandeckas cuctemMa Kak ClpaBOYHOE OCOOUE ISt
MOJIyYEHUS CBEJCHUM O XUMUYECKUX JIE€MEHTaX.

Jemoncrpauuu. Mozenu (mapocrepxHeBbie 1 Ctioapra — bpurne6a) pazauuHbIX IPOCTHIX U
CIOXHBIX BenlecTB. Koyekuusi CTEKISIHHOM XMMHYeCKOM nocyzabl. Kosekius marepuanoB H
U3JIeJIMA U3 HUX Ha OCHOBE AJIIOMHHMs. B3aumonencTBue Mpamopa C KUCIOTOM M IIOMYTHEHUE
U3BECTKOBOM BOJIBI.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEpPABIX KPUCTAIIIMYECKMX BELIECTB U
pacTBOpoB. 2. CpaBHEHHE CKOPOCTHM MWCIAPEHUs BOABI, OJEKOJIOHA M JSTWIOBOTO CIHMpTa C
¢bubTpoBaNIbHON Oymaru.

Tema 1. ATOMBI XUMHYECKHX 2JI€eMEHTOB

ATOMEI KaK (bopMa CyHICCTBOBAHHUA XUMHUUYCCKUX 3JICMCHTOB. OcHOBHBIC CBCACHUA O CTPOCHUU
aTOMOB. I[OKaSaTeJ'IBCTBa CJIO)KHOCTU CTPOCHHA aTOMOB. OnBITH Pe3ep(1)opﬂa. HJ'IaHeTapHaH
MOZCJIb CTPOCHHA aTOMA.

CocTaB aTOMHBIX AACp: IIPOTOHEI, HeﬁTpOHLI. OTtHocuTeNnbHasA aTOMHas Macca. B3amMoCBsI3b
MTOHATHH «IIPOTOH», ((HCfITpOH», «OTHOCHUTCIIbHAsA aTOMHas Maccay.



V3MeHeHune uncia mMpOTOHOB B sSIIpE aToMa — 00pa30BaHUE HOBBIX XHMHUYECKUX dJIEMEHTOB.

N3meHenne yuncina HEUTPOHOB B sApe aTtoma — oOpa3oBaHue wu30TONMOB. COBpEMEHHOE
ONpe/eNICHUE MOHATHUS «XUMUYECKUW 3yieMeHT». M30Tomnbl Kak pa3sHOBUAHOCTH aTOMOB OJIHOTO
XHMHYECKOT0 DJICMCHTA.

OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX YpPOBHEH aTOMOB XUMHUYECKHX 3JIEMEHTOB MallbIX
nepuo1oB. [loHsTHE O 3aBEPIICHHOM SJIEKTPOHHOM YPOBHE.

[lepunonnueckas cucreMa xumuyeckux anemeHToB [[. M. MenzaeneeBa u CTpoeHHe aTOMOB —
(bUBUYECKU CMBICIT IMOPSAKOBOTO HOMEPA AJIEMEHTa, HOMEpa I'PYIIIbI, HOMEpa MepHuo/ia.

N3meHeHnne uucna SJIEKTPOHOB HA BHEIIHEM DJIEKTPOHHOM YPOBHE aToOMa XHMHUYECKOTO
JJeMeHTa — O0pa30BaHHUE TIOJOXKHUTEIBbHBIX W OTPHUIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aToMaMy METaUIOB M HeMeTauioB. [IpyuMHBI U3MEHEHHUS METANIMYECKHMX U HEMEeTaNIMYeCKHUX
CBOMCTB B mepuojax u rpymnmnax. O0pa3zoBanue OMHapHBIX coennHeHUH. [loHsaTHEe 00 HOHHOW CBS3U.
Cxembl 00pa3oBaHUs HMOHHOW CBsI3U. B3amMojeiicTBHE aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXTY
co0oii — 00pa3oBaHre ABYXaTOMHBIX MOJIEKYJI TPOCTHIX BEIIECTB.

KoBaneHTHast HemoysipHasi XUMUYECKasi CBSI3b. DIEKTPOHHBIE U CTPYKTYpPHBIC (DOPMYIIBL.

B3anMogeiicTBue aToMOB HEMETAJUIOB MEXIY co00i — oOpa3oBaHMe OMHAPHBIX COEAUHEHUH
HEMETAJJIOB. DJIEKTpOOTpuUliaTenbHOCTh. KoBaneHTHas momisipHas cBsizb. [IoHSATHE O BajeHTHOCTH
KaK CBOMCTBE aTOMOB OOpa30BBIBaTh KOBAJIGHTHBIE XUMHUYeCKHe CBs3U. CocraBieHue (GpopMy
OWHAPHBIX COCIMHEHUH MO BaJCHTHOCTH. HaxoxaeHwe BaJCHTHOCTH TO ¢opMmylie OHHAPHOTO
COCIUHCHHUS.

B3auMopeiicTBre aTOMOB METAJIIIOB MEXKIY CO00i — 00pa3oBaHUE METAUTMUYECKUX KPUCTAILIOB.
IlonsaTre o MeTaJIHYECKON CBI3H.

JemoncTpauuu. Mojaenu aToMOB XHUMHYECKHX dJieMeHTOB. llepuonnueckas cucrema
xumudeckux emeHToB J[. Y. MenneneeBa (paznuyaabie GopMBI).

JlabopaTopuble onbiThl. 3. MoaenupoBaHue NpUHLUNA JEHCTBUS CKAaHUPYIOIIETO
Mukpockorna. 4. 3rotoBienne Moaeneil MOJIeKysl OMHAPHBIX COSTUHEHH.

Tema 2. [IpocTsie BemecTBa

[TonosxeHue MeTannoB u HeMeTaoB B [lepuonnyeckoii cucteme XxuMmudeckux 3nemeHToB /1. W.
MenneneeBa. BaxHeiinre npocTsie BEMIECTBA — METAJUIBI (3KEJIE30, aIFOMUHUM, KaJIbIIUA, MarHui,
HaTpuil, kanuif). O61mue Gpu3nueckrue CBONCTBa METALIOB.

BaxHnelimme mpocTeie BelIeCTBa-HEMETAIUTBI, 00pa30BaHHBIE aTOMaMH KHCIIOPOJA, BOJOPOAA,
azora, cepel, (ocdopa, yriepoga. Monekyabl MPOCTBHIX BELIECTB-HEMETAUIOB — BOAOPOAA,
KHCJIOPO/a, a30Ta, rasioreHoB. OTHOCHUTEIbHAS MOJIEKYIISIpHAs Macca.

CriocoOHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB K 00pa30BaHHUIO HECKOJIBKUX MPOCTHIX BEILECTB
— amnotponusi. AJUIOTpOIHbIE MoAuduKauu Kuciopona, (ocdopa, onoBa. Merammdeckue u
HEMETaJNINYeCKUEe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENFHOCTh 3TOTO MOHSATHS.

Yucno Asoraapo. KomumyectBo BemiectBa. Monb. MounspHas Macca. MomspHblii 00bem
ra3oo0pas3HbIX BellecTB. KpaTHble eIUMHMIIBI M3MEpPEHHs] KOJUYECTBAa BEIECTBA — MUUIUMOJIb U
KAJIOMOJNb, MWDUIAMOJSpHAsT W  KWIOMOJSIpHAS MacChl  BEIIECTBAa, MIJUIMMOIISIPDHBIA U
KUJIOMOJISIPHBIH 00BeMBI ra3000pa3HbIX BELIECTB.

Pacuyetsl ¢ HCHONB30BAaHMEM MOHATUHA «KOJIMYECTBO BELIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIA 00BEM ra30B», «UUCIO ABOTaIpo».

Jdemonctpanuu. [lonyuenune ozona. OOpasmpl 0eIoro W ceporo 0joBa, OEJIOro U KpPacHOTO
docdopa. Hexoropbie MeTaIbl 1 HEMETAIUTBI C KOJIMYECTBOM BemiecTBa | Moib. MomnspHbiil 00beM
ra3000pa3HBIX BEHIECTB.

JlabopaTopHble onbIThbl. 5. O3HaKOMJIEHHE C KOJUIEKLMEHW MeTaaoB. 6. O3HaKOMIIEHHE C
KOJUIEKLIMEW HEMETAJIIOB.

Tema 3. CoeniHeHUSI XUMHYECKHX JJIEMEHTOB



Crenenb okucneHusi. CpaBHEHUE CTENIEHU OKHUCIIEHHUS U BaJEHTHOCTU. OmnpeneneHne CTEreHn
OKHCJIEHHUS 3JIEMEHTOB B OMHapHBIX coeanHeHusx. CocraBineHue Gopmysia OMHAPHBIX COEAUHEHMIH,
o0 criocod uxX Ha3BaHUH.

bunapHble coelMHEHHS METAIJIOB M HEMETa/IOB: OKCHJIbI, XJIOPHUIbI, CyIb(OHIbI WU TIp.
CocraBnenue ux popmyi.

bunapHble coeTuHEHNs] HEMETAJNIOB: OKCH/IBL, JIETyYHE BOJOPOJHbIE COEUHEHHUS, UX COCTaB U
Ha3BaHusA. [IpencraBurenu OKCHUIIOB: BOJA, YIIIEKUCIBIN Ta3, HerameHas u3BecTh. lIpencraBurenu
JETYYUX BOJOPOAHBIX COSAMHEHMI: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHMs, UX COCTaB W Ha3BaHuA. PacTBopuMocTh OocHOBaHMN B Boje. llpencraBurenu
miesioueld: TUAPOKCUABl HATpHs, Kamus U Kanpuus. [loHsTHe 00 MHIWMKATOpax M KaueCTBEHHBIX
peakuusx.

Kucnotsl, ux coctaB u Ha3zBanuda. Knaccudukanus kucior. [IpeacraBurenn KUCIOT: cepHas,
consHas, a3oTHas. IlonsTme o mxkane kucinotHocty (mkana pH). M3MeHeHune oxpacku
WHANKATOPOB.

Conm Kak MpOU3BOJIHBIE KUCJIOT U OCHOBaHMUH, UX COCTaB M Ha3BaHUsA. PacTBOpUMOCTH coliel B
Bozie. [IpencraBurenu coneit: xinopua HaTpus, kKapOoHaT U GocdaT KaabIus.

AMop(HBIE ¥ KpUCTATUINYECKUE BEIIECTBA.

MexxMoneKynspHble B3auMOACHCTBHUS. THUIBI KPHUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTH
CBOMCTB BEILIECTB OT THUIMOB KPUCTALTUYECKUX PEIICTOK.

UYuctele BemecTBa U cMecH. [IpumMepsl KUAKUX, TBEPAbIX U razoo0pa3Hbix cMeceil. CBoiicTBa
YUCTBIX BELIECTB U cMecel. VX cocras.

MaccoBast 1 oObeMHasi 0l KOMIIOHEHTa cMecH. PacueTbl, CBS3aHHBIE C HCIIOJIb30BAHUEM
TIOHSITUS «IOJIS».

JemoncTpamun. O06pas3ibl OKCHUIOB, KUCIOT, OCHOBAaHUHN U coJied. Moaenn KpUCTALTHYECKIX
pelIeToK XJOopuaa HaTpus, aimasza, okcunaa yriaepoxa (IV). KucrnoTHo-menodnsle MHANKATOPHI,
M3MEHEHHE HX OKPAaCKH B Pa3MYHBIX cpefax. YHHBEpCadbHBIH WHIMKATOP U U3MEHEHHUE ero
OKpackH B pa3nnyHbIx cpenax. kama pH.

JlabopaTopHble onbIThbl. 7. O3HaAKOMJIEHHE C KOJUIEKIMEH OKCUAOB. 8. O3HAKOMJIEHHE CO
cBoiicTBamu ammuaka. 9. KauecTBeHHas peakumst Ha yriekuciwsidi ras. 10. Onpenenenue pH
pPacTBOPOB KHCIOTHI, Ienoun u Boabl. 11. Onpenenenne pH TUMOHHOTO U SI6JI0YHOTO COKOB Ha
cpese mio0B. 12. O3HaKoOMJIEHUE C KOJUIEeKIHeH coneid. 13. O3HakoMIIeHHE ¢ KOJUIEKITMEH BEIeCTB
C pa3HBIM TUIIOM KPUCTATUYECKOM perieTku. M3roToBneHne Moaenei KpucTallindecKuX penieTok.
14. O3nakomIieHHE ¢ 00Pa3OM TOPHON OPOJIBI.

Tema 4. U3MmeHeHuUs1, NPOUCXOAsiIIHeE ¢ BelleCTBAMU

[lonstue siBneHui, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOAIINMU C BEILIECTBOM.

SIBneHus, CBA3aHHBIE C U3MEHEHHEM KPUCTAJZIMYECKOIO CTPOEHUS BEIECTBA IPU MOCTOSHHOM
ero cocrtaBe, (usuueckue sBaeHUs. @DU3NYECKUE SBJICHHS B XHUMHUU: JUCTWLIALUA,
KpHUCTaJNIN3als, BEITAPUBAHUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U HEHTPUPYTUPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBa, XUMHUYECKHe peakuuu. [IpuzHaku u
YCIJIOBUSI IIPOTEKAHUS XMMMUYECKUX peakUMid. BpineneHue TennoTel U cBeTa — peaKkUMHU IOPEHUS.
[Tonstue 00 5K30- ¥ SHAOTEPMHUUECKUX PEAKIUIX.

3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUYECKUE YpaBHEHUS. 3HAUEHUE HHICKCOB U
kod(purmentoB. CocTaBieHne ypaBHCHUN XUMHUECKUX PEAKITHI.

PacueTsl mo XxuMu4eckuM ypaBHEHUSM. PelieHue 3ajau Ha HaXOXKIEHHUE KOJIMYECTBA, MACCHI
WK 00beMa MPOYKTa peakliy Mo KOJIUYECTBY, Macce UM 00beMY HCXOIHOTO BellecTBa. PacueTst
C UCIIOJIb30BAaHUEM IOHATHUS «I0JIs1», KOI'/1a UCXOHOE BEILECTBO J1aHO B BUJIE PACTBOPA C 3aJaHHOMN
MAacCOBOM JI0JIEW pacTBOPEHHOTO BEMIECTBA WIIA COJECPKUT ONPEACICHHYIO JOJIIO TPUMECEH.

Peakuuu pasnoxenus. llpencraBieHne o CKOpOCTM XUMHUYECKHX peakuui. KarammsaTopsl.
®epmenThl. Peakunu coenvnenus. Katanutuueckue U HeKaTaJTUTHUECKUE PEAKIMH, 0OpaTUMBbIE U
HeoOpaTumble peakuuu. Peakiun 3amenieHus. Psii akTHBHOCTH METaIOB, €r0 NCHOIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUN MEXAY METaUIaMH M KUCJIOTaMHU, Peaklni



BBITECHEHUS OJHUX METaJUIOB M3 PACTBOPOB HMX COJIEW NPYrUMH MeTainamMu. Peaknuu oOmeHa.
Peaxiun neriTpanm3anuu. Y CoBus MPOTEKAHMS peakiuii 0OMeHa B pacTBOpax /10 KOHIIA.

Turbel XMMUYECKUX peaklUil Ha IpUMepe CBOMCTB BOJbL. Peakius pasiioKeHUs — dIEKTPOJIH3
Bo/Abl. Peakuuu coequHeHHs — B3aMMOZCHCTBHE BOJBI C OKCHIAMH METAIJIOB M HEMETAlJIOB.
VYcnoBue B3aMMOJIEUCTBHS OKCHIOB METAJUIOB U HEMETAJUIOB ¢ BOAOU. [loHATHE «THUAPOKCUABIY.
Peakiun 3ameneHusi — B3aUMOJCMCTBHE BOABI C MeTayulaMu. Peaknum oOMeHa — THAPOIHU3
BEIIECTB.

Hemoncrpauuu. [Ipumepsl Gu3ndecKux sIBICHUI: a) MaBicHue napaduHa; 0) BO3roHKa Hoja
Wi OEH30WHOM KHCIIOTHI; B) pACTBOPEHUE OKPALICHHBIX COJIei; T') mudy3us TyIIHUCTBHIX BEIIECTB C
ropsiei 1aMnouku HakanuBaHud. [IpuMepbl XUMHUYECKUX SIBJICHUI: a) ropeHue Maruus, gocdopa;
0) B3aMMOJICHCTBHE COJISTHOW KHCIOTHI C MPAaMOPOM HIIM MEJIOM; B) TONYYCHHE THAPOKCHUIA MEIU
(I); r) pacTBOpeHHUE MOTYIEHHOTO THAPOKCHIA B KUCIIOTaX; 1) B3aumozeicteue okcuaa meau (1) ¢
CEepHOM KHUCJIOTOM NpH HArpeBaHMM; €) pPa3JOKEHHE IepMaHraHaTa Kallds;, >) pa3JioXKeHue
MEepOKCHIa BOJOPOJia C MOMOIIbIO JUOKCUAA MapraHila U KaTajaszbl KapTodelss WM MOPKOBH; 3)
B3aUMO/ICICTBUE pa30aBICHHBIX KUCIOT C METAJJIAMHU.

JlaGopaTtopubie onbIThbl. 15. IlpokanuBanue Meau B IJIaMEHU CHHUPTOBKHU. 16.3amelieHue
Menu B pactBope xiopuaa meau (II) xenezom.

IMpakTukym 1. IIpocTeiilme onepanuu ¢ BemecTBOM

1. [IpaBuia TeXxHUKH OE30MACHOCTH NP padoTe B XUMUUECKOM KabuneTe. [Ipuemsl oOpameHus
c InabopaTopHbIM OOOpyIOBAaHMEM M HarpeBaTelbHbIMH mpuOopamu. 2. HaOmogeHus 3a
W3MEHEHUSAMH, MPOUCXOSALIMMU C TOPSIIEH CBEUOH, M UX ONHUCAaHUE (JOMAITHUM 3KCIIEPUMEHT). 3.
AHanu3 MOYBBI W BOJBI (JOMamHWK SKcnepuMeHT). 4. [Ipu3HaKW XUMHUYECKHX peakiui. 5.
[IpuroroBneHune pacTBopa caxapa M pacueT ero MaccoBOi J10JIM B pacTBOPE.

Tema 5. PacTBopenue. PacTBopbl. CBoOMCTBa pacTBOPOB 3JIEKTPOJIUTOB

PacTBOpenne kak pu3nko-xumMudeckuid npomecc. IloHsATHE 0 rHApaTax M KPUCTAIUIOTHIpATAX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJbIX
BEILIECTB OT TeMmIepaTyphl. HackileHHbIe, HEHACHIIIIEHHBIE U TIEPECHIIIICHHBIE PACTBOPHI. 3HAUYCHHE
pPacTBOPOB JJIsl IPUPOJBI U CEITBCKOrO XO341CTBA.

[TonsiTue 00 SIEKTPOTUTHUECKON TUCCOIMAIMK. DIICKTPOIUTHI M HEIJIEKTPOJIUTHI. MexaHu3m
JUCCOIMALMU 3JIEKTPOJIUTOB C PAa3IUYHbIM XapakTepoMm CBs3H. CTENneHb 3JIEKTPOIUTHUYECKOU
nuccormaiui. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUM DIIEKTPOIUTHYECKON auccouuanuu. MoHHbIE ypaBHEHUS
peakmuii. Peakuuu oOmMeHa, uaymye 10 KOHIIA.

Knaccudukanus HOHOB U UX CBOHCTBA.

Kucnotel, ux xnaccubuxarnus. Jluccomumaiys KHUCIOT M WX CBOWCTBA B CBETE TEOPUH
AJEKTPOJUTUYECKONM  AuccolMalui. MOJIEKYJIspHble M WOHHBIE  YpPaBHEHHs  peaKIuil.
B3auMopeiicTBue KHCIOT € MeTaUlaMd. ODJIEKTPOXUMHUYECKUNU Pl HANPSDKEHWA METaJlIoB.
B3aumoneiicTBue KHUCIOT ¢ OKCHAAMH METallIoB. B3zauMonaelcTBHE KHCIOT C OCHOBAaHHSAMHM —
peakmus HeWTpanu3anud. BzammonelcTBue KUCIOT ¢ colsiMd.  Mcmomb3oBanue TaOIWIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBONCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuamnuss OCHOBAaHWHW M WX CBOWCTBA B CBETE TEOPUU
JJIEKTPOJIUTUYECKON JHccoluanuy. B3aumMmopnencTtsue OCHOBaHMM ¢ cossimu. Mcnosib3oBaHue
TaOJIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKHUX CBOMCTB OCHOBaHUI. B3aumoencTeue
IIEJIOYCH C OKCHUJAaMHU HEMETAIIIIOB.

Conu, uX aAuccouuanusi W CBOWCTBA B CBETE TEOPUU DIIEKTPOJUTHUYECKOW IAUCCOLUALIMH.
BiaumopeiicTBue coneit ¢ meramuiamu, OCOOCHHOCTH STHUX peakiuil. B3aumoneicTBue coneit c
coisimMu. Mcmnonp3oBaHue TaOJMUIBI PACTBOPUMOCTH JUISI XapAaKTEPUCTHUKA XUMHUYECKHX CBOWCTB
CoJIeH.

O06o001eHre cBeIeHnit 00 OKCHIaX, UX KIacCU(pUKAIIMN U CBOMCTBAX.



'eneTnveckue psaapl MeTala M HeMeTauia. ['eHeThueckas CBs3b MEXIY KJaccaMu
HEOPTraHMYECKUX BEIIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU.

OmnpenesieHre CTETICHEW OKUCIICHHS IS AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX KJIACCOB.
Peakimu uOHHOTO OOMEHa M OKHCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuu. OKHUCITUTENb U
BOCCTAHOBHUTEh, OKMCJICHNE U BOCCTAHOBJICHHE.

CocraBneHue ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOI0M 3JIEKTPOHHOTO
OajaHca.

CBoiicTBa TPOCTBIX BEHIECTB — METAUIOB W HEMETAJJIOB, KHUCIOT U COJIEM B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITHA.

JdemoncTpanum. VcnbiTaHue BEHIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOAHOCTh. 3aBUCUMOCTh
AJIEKTPONPOBOHOCTA YKCYCHOW KHCIIOTBI OT KOHIIGHTpanuu. JIBMKEHHE OKpAIIEHHBIX MOHOB B
ANEKTPUYECKOM IoJie. B3anMopeiicTBue IMHKA C CEpOoil, CONIIHON KUCIOTOH, XiaopuaoM meau (II).
I'openune marnus. BzaumoelicTBrue XJI0pHOM U CEPOBOJIOPOIHOM BOJIBI.

JlabopaTtopHble onbIThl. 17. B3aumoaeiicTBue pacTBOPOB XJIOPH/Ia HATPUSL U HUTpaTa cepedpa.
18. TlomyuyeHune HepacTBOPUMOTO THAPOKCHUIA M B3aUMOJICMCTBHE €ro ¢ Kuciaotamu. 19.
BzanmoneiicTBue KUCIOT ¢ ocHOBaHUAMH. 20. B3anMonelicTBre KUCIOT ¢ OKCHUIaMHU MeTauioB. 21.
BzauMogelictBue KHCIOT ¢ MeTauiaMu. 22. B3auMmonelcTBue KHUCJIOT ¢ COJIIMH. 23.
BzaumoneiicTBue menouei ¢ kuciaotaMu. 24. BzauMoaelicTBre Ie04Yei ¢ OKCHIaMHA HEMETAIIOB.
25. B3aumogeiicTBue mienoye ¢ coisiMu. 26. [lonydenue u cBOMCTBa HEPACTBOPUMBIX OCHOBAHUM.
27. BzauMopeiicTBre OCHOBHBLIX OKCHUIOB ¢ KucaoTaMu. 28. B3aumoaelicTBiie OCHOBHEIX OKCHUIOB C
BOOH. 29. B3auMoelcTBIE KUCIOTHBIX OKCUIOB ¢ meinodamMu. 30. BzaumoneiicTBre KHUCIOTHBIX
OKCHJOB ¢ Bojoi. 31. B3ammopeiictBue coiiedi ¢ kuciaotamu. 32. BammopelicTBHe CoCH ¢
menoyamu. 33. BaummoneiictBue coneil ¢ coisamu. 34. B3auMojelcTBUE PACTBOPOB COJICH ¢
METaJlJIaMU.

IMpakTkym 2. CBOMCTBA PACTBOPOB 3JIEKTPOJIHUTOB

1. Nonnsie peaknuu. 2. YCIOBUA TEUEHUS XHUMHYECKUX PEAKIMH MEXIy pacTBOpamu
3JEKTPOJUTOB 10 KOHHA. 3. CBOWCTBa KHUCJIOT, OCHOBaHWW, OKCHIOB M cojeil. 4. Pemienue
AKCIIEPUMEHTAIbHBIX 3a]1a4.

Temamuueckoe nnanuposanue no xumuu, 8 knacc,
(2 uaca 6 neoeno, écezo 68 uacoe)
YMK O.C. I'abpuenana.

B Tom
KonuuecTBo
Paznen Tema qucJlie
4acoB
KOHTp. pao.
I Beenenue 1 0
I ATOMBI XUMHYECKHUX 3JIEMEHTOB 10 1
1] IIpocThie BemecTBa 7 1
v CoennHeHns XUMHYECKUX DJIEMEHTOB 14 1
V W3MeHeHus, IpOUCXOASIINE C BEIIECTBAMU 11 1
VI PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 16 0
AIIEKTPOJIUTOB
VII HToroBoe moBTOpEeHHE, JEMOHCTPALIHS TUYHBIX 4 1
JOCTH>KCHUH yJaIuxcs




Peseps 2
HTtoro 70 5
KAJEHJIAPHO-TEMATUYECKHWMH IIJIAH
Ne Ne Ha3panmne pasnena/Tema ypoka HMara IIpumeyanue
n/n | ypoka
BBenenue 6uacoB
1 1 XuMust —
HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAIICHUIX
2 2 [IpeBpamenus BemiecTs. Pob XuMuu B )KU3HU
YesoBeKa
3 3 [eproandeckasi cucTeMa XUMHYECKUAX dJICMEHTOB.
3HAKU XUMUYECKUX JIEMEHTOB
4 4 Xumnueckue Gopmyibl. OTHOCUTEIbHAS AaTOMHAS U
MOJIEKYJISIpHasi Macca
5 5 MaccoBas gos piIEMEHTa B COEIMHEHUN
6 6 IpaxkTnyeckas padora Ne 1. 3HaKOMCTBO ¢
nabopaTopHbIM obopyaoBanueM. [Ipasuna Th
ATOMBI XUMHYECKHX 3JieMeHTOB 10 u
7 1 OCHOBHBIE CBEJICHHUSI O CTPOCHUU aTOMOB
8 2 N3oTOmBI Kak pa3HOBUIHOCTH aTOMOB XMMHYECKOIO
JJIeMEHTa
9 3 OnexTponbl. CTpOeHHE AIEKTPOHHBIX 000JI0UEK aTOMOB
XUMHAYECKHX 3JICMEHTOB
10 4 [Tepuonnueckast cucTeMa XMMHUYECKUX DJIEMEHTOB U
CTPOEHHE aTOMOB
11 5) HMoHHas xuMuueckas CBs3b
12 6 KoBaneHTHast HenonsipHasi XUMUYECKas CBA3b
13 7 KoBasieHTHas1 nosipHast XMMUYECKas CBSI3b
14 8 Mertauindeckast CBs3b
15 9 O00011eHre U cUCTEMAaTU3ALM 3HAHUI 1[I0 TEME
«ATOMBI XUMHYECKHX DJIEMEHTOBY
16 10 | Konrponsnas padora Ne 1 mo teme « ATOMBI
XUMHUYECKHX 3JIEMEHTOB)
IIpocThie BemecTBa 7 4
17 1 [IpocTele BemecTBa [ MeTauibl
18 2 [IpocTsie BeniecTBa —
HEMETaJIJIbI
19 3 KonudecTtBo BemecTBa. Moabs. MonsipHas Macca




20 4 MoutsipHBIii 00BEM ra3000pa3HbIX BEIICCTB

21 5 Pemenue 3aga4d o hopmyse

22 6 O000111eHrEe U cUCTEMATU3aLMs 3HAHUHN 110 TEME
«IIpocTeie BemecTBay

23 7 KonTponbaas padora Ne 2 o teme «IIpocThie
BEIIIECTBA

CoenyHeHHsI XUMHUYECKHX dJIeMeHTOB 14uacoB

24 1 Crenenb OKucieHUs. buHapHble CcOeUMHEHUs

25 2 Oxcuppl. JleTtydune BOTOPOJHBIE COETMHEHUS

26 3 OcHoBaHHS

27 4 Kucnorer

28 5 Conr KaKk TIPOU3BOIHBIC KUCIOT M OCHOBAHHIA

29 6 Conr KaKk TIPOU3BOIHBIC KUCIOT M OCHOBAHHIA

30 7 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB

31 8 AMOphHBIE ¥ KPUCTALUTHYECKHIE BEIIECTBA

32 9 UucTele BelecTBa U1 CMECH

33 10 | Paznenenue cMeceil. OuncTKa BENIECTB

34 11 | IlpakTnyeckas padora Ne 2 «OuncTka 3arpsi3HEHHOU
MTOBAPEHHOM COJIN

35 12 MaccoBas 1 00beMHas 40 KOMIIOHEHTOB CMECH

36 13 | IpakTuyeckasi padora Ne 3 «IIpuroTorieHue
pacTBopa C 3aJJaHHOM MaCCOBOM JIOJIEW PACTBOPEHHOIO
BEIIIECTBA»

37 14 | KontpomnsHas padota Ne 3 o teme «CoeuHeHUs
XUMHYECKHX JJIEMECHTOB)

N3meHnenns, npoucxoasimue ¢ Beuectsamu 11yacon

38 1 dusnyeckue aBieHus. Pa3nenenue cMecei

39 2 3aK0H COXpaHEHHUs MacChl BEIIECTB. XUMUYCCKHE
ypaBHEHHS

40 3 CocraBieHne ypaBHEHUI XUMHUECKUX PEAKIUN

41 4 PacdeTsl N0 XUMUYECKUM YPABHEHUSIM

42 5 Peaknun paznoxenus. [lonsatue o ckopoctn
XUMHYECKON peaKINK U KaTaJu3aTopax

43 6 Peakuuu coennnenus. llenouku nepexo1oB

44 7 Peakiuu 3amenienus. P akTHBHOCTH METAJIOB

45 8 Peaxiiuu oomena. I[Ipasuiio beprosie

46 9 Tunsl XUMHYECKUX peakliii Ha IPUMEPE CBOMCTB BOJIbI

47 10 | O6oO01IeHre U cucTeMaTU3alysl 3HAHUH TI0 TeMe
«Kiacchl HEOpraHU4eCKuX BEIECTB. THIIBI
XUMHUYECKHUX PeaKIvii»

48 11 | KonrposbHas padota Ne 4 o teme: «M3meHeHus1,
MIPOUCXOJISIINE C BEILIECTBAMMUY

actBopenue. Pacteopbl. CBoiicTBa pacTBOPOB 2JIEKTPOJMTOB 164acoB

49 1 PacTBOpeHue kak (pU3NKO-XUMHUYECKHI Mpoliecc.
PacTBopuMoOCTb

50 2 ONEKTPOIUTHI U HEIJIEKTPOIUTHI

51 3 OCHOBHBIE NOJIOXKEHUS Teopuun D]

52 4 HonHble ypaBHEHUS

53 ) Kucnotsl B cBETE 31€KTPOIUTUYECKON JUCCOLMALINY,
uX KiaccuuKalus, CBOCTBa

54 6 Kucnote! B cete TO/I, nx kinaccudukanms, CBOMCTBA




55 7 OcHoBanus B cBete TO/l; ux xmaccudukanms,

CBOMCTBA

56 8 OcHoBanus B cBete TO/I; ux kmaccudukanus,
CBOICTBa

57 9 Oxkcuipl, X Ki1accuUKaIys, CBOMCTBA

58 10 Couu B cBete TO/, ux cBoiicTBa

59 11 | I'eneTnueckas CBsI3b MEXKAY KJIacCaMH HEOPTaHUYECKUX
BEIIICCTB

60 12 | lIpakTuyeckasi pa6ora Ne 4. BrllmoTHEHUE OTBITOB,

JIEMOHCTPUPYIOUTUX T€HETUYECKYIO CBSI3b MEXKIY
OCHOBHBIMH KJIACCAMU HEOPTAaHUYECKUX COeTMHEHUN

61 13 OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIINH

62 14 | YopaxHeHUs B COCTaBICHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITUI

63 15 | CBoiicTBa MPOCTHIX BEUIECTB — METAJIOB H
HEMETAJIIOB, KHCIIOT, coieli B cBeTe OBP

64 16 | CoiicTBa MPOCTHIX BEIIECTB — METAIUIOB

HEMETaJIJIOB, KHUCIIOT, cojicii B ceeTe OBP

HTrorosoe IMMOBTOPCHUE, AEMOHCTPALIUS JIUIHBIX JOCTHKEHUI yuyanmxcs 4uaca

65 1 O06o00meHne U cucTeMaTru3aIus 3HaH|K 10 Kypey 8
KJIacca, pelieHre pacueTHbIX 3a1ad

66 2 O06o001IeHre U CUCTeMAaTH3aIHs 3HAHUI 110 KypCy 8
KJlacca, pelieHrue pacueTHbIX 3a1ad

6/~ | 3-4 | HUroroBas KOHTpoJIbHAs paboTa U ee aHaIu3

68

65 5-6 | pe3eps
0
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