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MosicuuTeNbHAS 3aNIHCKA

Pabouass yueOHas mporpaMMa  KOPPEKIMOHHO-PA3BHBAIOIIME  3aaHUS [0  XUMHH
npeJHa3HayeHa [uis OOydJarommxcsi 8-X KJIacCOB OCHOBHOM 001meoOpa3oBaTENbHONW — HIKOJIBI.
[Iporpamma paccuntana Ha 34 yacoB (1 vac B Hexmemo). [IporpaMma KOHKpETHU3HUPYET COAEpIKaHUE
MPEIMETHBIX TEM 00pa30BaTENBHOTO CTAHIApTa, JAeT paclpeaeiieHne Y4eOHBIX YacoB IO pasiesam
Kypca M TIOCJIENOBATEIbHOCTh HW3YYEHHS TEM U pa3[esioB Y4eOHOTO TpeAMeTra ¢ Yy4eToM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBsI3€H, JIOTHMKM Yy4eOHOTO TMpoIlecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaroInXCs.

OOydyeHHEe  CTPOUTCS C  y4ETOM  ICUXO(DU3WYECKHX  OCOOCHHOCTCH  ydalluxcs.

Tak kak ACTHU MCIIBITBIBAIOT 3HAYWUTCIIbHBIC 3aTPYAHCHHA B O6y‘-I€HI/II/I U YCBOCHHHU IMPOrpaMMHOIO
Marepuaia B MOJHOM o0BbEMe, OHa 00ydaeTcsl 1Mo WHIAWBHAYAIBHOW Mporpamme, B KOTOpOW Haércs
CHUCTEMa MUHUMAJbHBIX 3HaHWH. COOTBETCTBEHHO COJIEp)KaHHE Y4eOHOro Marepuana U KOJIMYECTBO
49acCoOB 110 TCMaM BapbHUPYCTCA B 3aBUCUMOCTHU OT BO3MOKHOCTEH O6y‘I€HI/I$I ydamuxcs.

Konuenuus, 3a10:keHHasi B COAepPKaHUU Y4eOHOTro MaTepuaJa.

EcrectBenHOHay4HOE€ O0Opa3oBaHWe — OJWH W3 KOMIIOHEHTOB TOJATOTOBKH MOJPACTAIOIIETO
TMOKOJIEHUSA K CAMOCTOSTEIBLHOM >KH3HU. Hapfuly C T'YMaHUTapHbIM, COLOHUAJIBHO-DKOHOMHWYCCKUM H
TEXHOJIOTHYECKUM KOMIIOHEHTaMH O0Opa3oBaHUsi OHO 00OeCTeunBacT BCECTOPOHHEE pa3BUTHE Y-
HOCTH pebEnka 3a BpeMs €ro 00yueHUs u BOCIIUTAHUS B HIKOJIE.
XuMus — HeoThemiieMas 4acThb KyJabTyphl. [loaTomy HeoOxoauma crenuanbHas MCUXOJIOTHMYecKast
MMOJATrOTOBKA, MPUBOIAIIAS YYAIIUXCS K OCO3HAHUIO BAXKHOCTH M3YYEHHs OCHOBHOIO Kypca XUMUH.
[Ipenmer xumum cnenuduyeH. YCHENIHOCTh €ro HM3y4eHHs CBs3aHAa C OBJIAJCHHUEM XHMHUYECKUM
SI3BIKOM, COOJIIOJICHMEM TEXHUKH O€30MacHOCTU MNpPH BBIMOJIHEHUH XHUMHYECKOIO 3KCIIEPUMEHTA,
OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMHUHU C JPYrUMH IpeameTamu. ['JlaBHOW upeeil sBisieTcs
co3gaHue 0a30BOro KOMIUIEKCA OMOPHBIX 3HAaHUM 1O XWMHH, BBIpOKEHHBIX B  (opme,
COOTBETCTBYIOIIEH BO3pacTy ydyamuxcs. BakHO He TONbKO JOOUTHCS YCBOGHMS YdallUMUCS
OCHOBHBIX MOHATHI, HO M OOy4MTh MX Ha 3TOM Marepuajie npuéMaM YMCTBEHHON pPabOThbI, UYTO
COCTaBIISI€T BAXKHBIN KOMIIOHEHT Pa3BUBAIOIIETO O0YUCHHUS.

OCHOBHBIE HJIEH.

- MarepuanbHoe €TUHCTBO BEUIECTB B MPUPOJIE, UX T€HETHUECKasl CBS3b, pa3BUTHE (HOPM OT
CPaBHHUTEIBHO MPOCTHIX /10 00JI€€ CI0KHBIX, BXOAAILIUX B COCTAB KUBBIX OPraHU3MOB.

- [IpuunHHO-CIEACTBEHHAS 3aBUCUMOCTD MEXK/1y COCTaBOM, CTPOCHUEM, CBOMCTBAMU U IIPUMEHEHUEM
BEILIECTB.

- 3aKOHBI IPUPO/IbI OOHEKTUBHBI U TIO3HABAEMBI. 3HAHUE 3aKOHOB XUMHUH JaET BO3MOXKHOCTh
YIPaBIATh XUMUYECKUMU IIPEBPALLIEHUSMH BELIECTB.

- Pa3BuTHe XUMHUYECKOM HAYKH CIY)KUT UHTEpecaM OOIIecTBa U MIPU3BAHO CIIOCOOCTBOBATH PEIll EHUIO
mpo0IeM, CTOSIIUX Mepel YeTOBEYECTBOM.

HN3yyeHue XUuMHM B IIKOJIEe HANPABJIEHHO HA JOCTHKEHHUE CJCAYIOLIUX LeJIei:

- OCBOCHHE BaXKHEUIIINX 3HAHUN 00 OCHOBHBIX IMOHATHUAX U 3aKOHAX XHUMUU, XUMHUYECKOMN CHMBOJIUKH,



- OBJIAJICHUE YMEHUSMHU HAONIONAaTh XUMHUYECKHE SIBIICHUS, MPOBOJAUTH XMUMHUYECKUN JKCIICPUMEHT,
MIPOU3BOJIUTh MPOCTEHININE pacdeThl HA OCHOBE XMMHUYECKUX (POPMYT W YpaBHCHUNW XUMHUYECKHX
peaKuuii;
- pa3BHBATh IMO3HABATEIBHBINA UHTEPEC, CAMOCTOSATEIIFHO IPHOOPETATh 3HAHUS;
- BOCIIUTAaHUE OTHOIICHUS K XUMHUHU KaK K OJJTHOMY M3 Pa3/IeioB €CTECTBEHHBIX HAYK;
- NpPUMEHEHHE TIOJYYEeHHBIX 3HAHUW W yMEHHH i OE€30MacHOTO HCIIOJIb30BAaHUS BEIIECTB U
MaTepuajioB B OBITY, CEJIbCKOM XO3SMICTBE W Ha TMPOU3BOJACTBE, NPEIYNPEKICHUS SBICHUM,
HAHOCUMBIX BPEJ 3JJ0POBBIO YETOBEKA U OKPYKAIOILIEH Cpelie.

st nereii ¢ 3I1P npu u3ydeHnn ydyeOHOTO Kypca XHMHH CTaBATCSA T€ K€ Y4eOHO-BOCIIUTATEIbHBIC
nenu u 3anauu. OHaKo 0COOCHHOCTH MCUXUYECKOTO Pa3BUTHS JIETEH YKa3aHHOUW KaTEropuu, MPEexe
BCEro, HEJIOCTATOUYHO CHOPMHPOBAHBI MBICTUTEIbHBIE OTIEPAIMH, 00YCIABINBAIOT JOMOIHUTEIBHBIC
KOPPEKIIMOHHBIE 3a[aud, HAIlPaBJIECHHbIE HA Pa3BUTHE MBICIUTEIBHOM U PEUEBOU IEATEIHHOCTH, Ha
MOBBIIICHUE MMO3HABATEILHON aKTUBHOCTH JIETEW, HA CO3JaHUE YCIOBHI OCMBICIECHUE BBITTOIHAEMOMN
yaeOHOl paboThl. B CBA3M ¢ OCOOEHHOCTSMH TIOBEIEHUS U JCATEIBHOCTH OTHUX YYaIIUXCs
(pacTOpMOKEHHOCTh, HEOPTraHU30BAaHHOCTH) HEOOXOIUM CTPOKAWIIHMIA KOHTPOJIh 3a COOJIIOJCHHEM
MpaBUJI TEXHUKH OE€30TIACHOCTH TPH MPOBEICHUM JIA0OPATOPHBIX M MPaKTUYECKUX padboT. bombimoe
3HAYECHHE ISl TOJHOIICHHOTO YCBOGHHS Yy4eOHOro MaTepuajia Mo XMMHH NPHOOpeTaeT oropa Ha
MEXKIIPEMETHBIC CBSI3H C TAKUMHU YU€OHBIMH MPEIMETaMU, KaK MIPUPOIoBecHUE, reorpadus, husuka,
ounonorusi. [lo3Bosisi paccMaTpuBaTh OJMH W TOT >K€ Y4eOHBIM MaTepHal C pa3HBIX TOUYEK 3PCHHS.
MexnpeaMeTHbIE CBSI3M CIIOCOOCTBYIOT €T0 JIydIlIeMy OCMBICIIEHHI0, 00Jiee MPOYHOMY 3aKpeTJICHUI0
MOJIyYCHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.
KoppekInoHHO — pa3BHUBaKOIIHE 3a1a9H:

OcHoBHOM 3amaueld 00ydeHUs JeTel B CIEHAIBHBIX KOppeKInoHHbIX Kiaccax VI Bunma spisercs
(hopMupoBaHNE KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOCTPAHCTBA YePeE3:

1 )akTHBH3AIMIO TO3HABATEILHOM NESTEIbHOCTH 00Y4atOIINXCs;

2)MOBBIIIEHNE YPOBHS X YMCTBEHHOTO Pa3BUTHS;

3)HOpMAaNTU3aLUIO UX YUeOHOU NesTeNbHOCTH;

4)KOPPEKIUIO HEAOCTATKOB SMOIIMOHATBHO-THYHOCTHOTO U COIUANIBHOTO Pa3BUTHS;
5)oxpany U ykperuieHue (u3n4ecKoro 1 HEPBHO — ICUXUYECKOTO 370POBbS;
6)CcoIMaNbHO-TPYIOBYIO aJaNTAIIUIO.

B ocHOBY Kypca 10JI05KeHbI H/IeH:

- OCBOEHME BOXXHEHIITNX 3HAHUN 00 OCHOBHBIX IMOHATHAX U 3aKOHAX XUMUH, XUMHYECKOH CHUMBOIJINKEC,
- OBJaI€eHUEC YMCHHAMU Ha6JHOI[aTB XUMHUYCCKHUEC ABJICHUS, IMPOBOIUTDH XHMHUYECKHMN SKCIICPUMCHT,
MPOU3BOJUTH paC‘{éTBI Ha OCHOBC XUMHWYCCKUX q)OpMYJ'I BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX pCaKHHﬁ;
- Pa3BHUTHE II03HABATCIBHBIX MHTEPECOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnmponecce
MMPOBCACHUA XUMHUUYCCKOTO 3KCIICPUMEHTA, CAMOCTOATCIIbHOTO HpHOGpCTCHI/IH 3HaHUI B COOTBETCTBUU
C BOBHUKAOMMMH XU3HCHHBIMU HOTpe6HOCTHMI/I;

- BOCONHTAHME OTHOHICHHMA K XHMHH KakK K OJHOMY H3 q)YH[[aMCHTaJIBHBIX KOMIIOHCHTOB

€CTECTBO3HAHUS U 3JIEMEHTY O0IIEeYeTIOBEUECKON KYIbTYpBI;



- INPUMCHCHHUE MOJYYCHHBIX 3HAHUH H yMeHI/Iﬁ JJIA 0e30MacHOr0 HCIOJIb30BaHUS BCIICCTB U

MaTCpuajioB B 6BITy, CEIILCKOM XO3SMCTBE U Ha MMPOU3BOACTBEC, pCHICHUS MMPAKTUYCCKUX 3a/1a4 B

IIOBCEIHEBHOM KU3HHU, NPEIYNPEXKJICHUS SBICHUN, HAHOCALIMX Bpe 3I0pPOBbI0 YEJOBEKAa U
OKpYKarollen cpene.
®opMbI M METO/IbI OPTaHU3ALMHU Y4eOHOI0 Ipolecca.

B mnporpamme OCHOBHBIM HPUHLMIOM SIBJISIETCS NPUHIUI KOPPEKLHMOHHONW HAIpPaBJIEHHOCTH.
Ocoboe BHHMMaHHEe OOpaIeHO Ha KOPPEKIHMI0O HMMEIOMUXCS y OoOydaromuxcs CrenupuIecKux
HapymeHui. [I[puHIHMIT KOPPEKIIMOHHON HAMPaBIEHHOCTH B OOyYEHUH, TIPUHIIUAI BOCIIUTHIBAIOIICH U
pa3BHBalOIIe HANPaBIEHHOCTH 00Y4YE€HHMsI, IPUHLIUIT HAYYHOCTH U TOCTYMHOCTU OOY4YEeHHUsI, IPUHIIMII
CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH B OOYYE€HUH, IPUHLIUIT HATJIATHOCTH B OOYyYEHHUH, IPUHIUI

WMHIUBUAYAIBHOTO U 1M epeHIIIpOBaHHOTO MOAX0/1a B 00yUYeHUH U T.1.
Mertoabl:

- CJIOBECHBIE — pacckas, 00bsICHeHHE, Oecena, paboTa ¢ y4eOHMKOM U KHUTOM
- HarJisgHble — HaOI0/IeHUe, IEMOHCTpaUs

- MPAKTUYECKHUE — YIPAKHECHUSI.

- METO/1bI U3JI0’KEHUSI HOBBIX 3HAHUI

- METO/1bI IOBTOPEHUS, 3aKPEIUICHNUS 3HAHUN

- METO/1bl MPUMEHEHUS 3HAHUM

- METO/1bI KOHTPOJIS

3aHATHS IPOBOATCS B KIACCHO YPOUHOU hopme.

Buabsl u ¢opMbl KOHTPOJISI: UHIUBUIYAIbHBIA U (POHTAIBHBIN OMpOCH; paboTa MO KapTOYKam;
XUMHYECKUN JMKTAHT;, MpakTH4ecKas paboTa; caMmocCTOsITeNIbHbIE pPabOThl; TECTOBBI KOHTPOJIb;
COCTaBIJIeHUE TaOJIUIIbI; IPOBEPKA JOMAITHEH paboThl; OMPOC MO BOMPOCaM MPE3eHTALUH, IPOCMOTPY
yuyeOHOro (¢uiibMa; 3amura AOKIAA0B, pedepaToB, COOOLICHHI; IKCIPECC-OMPOC; OLIEHKA IJIAaHOB

TE3HCOB; BOIIPOCHI IpynnoBoi pabotel; padota ¢ [ICXD JI.. MenneneeBa

IInanupyemsblie pe3yJbTaTbl OCBOCHHS y4e0OHOI0 MpeaMeTa

JINYHOCTHBIMHM Pe3yIbTATAMM U3yUYEHUS NpeaMeTa « XUMHUI» B § Kilacce SABISIOTCS
clIeyromue

YMEHHUS:
- OCO3HABATh €IUHCTBO U LIEJIOCTHOCTh OKPYKAIOLIET0 MUPA, BOZMOXKHOCTH €TI0 MO3HABAEMOCTHU
1 00BSICHUMOCTH Ha OCHOBE JJOCTH)KEHUH HAYKH;
- TIOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH
Y TOTOBHOCTB K CaMOOOpa30BaHMIO, B TOM YHUCIIE U B
paMKax CaMOCTOSITEIIbHOU EATEIIBHOCTH BHE IIIKOJIBI;
- OLICHMBATh KU3HEHHbIE CUTYallUU C TOUKU 3peHusi Oe30macHoro odpasa KHU3HH U COXPAHEHUS
310pOBb;
- OLICHMBATh HYKOJIOTMYECKUI PUCK B3aMMOOTHOIICHUM Y€JI0BEKA U IPUPOIBL.
- (popMHpOBATH FKOIOTUYECKOE MBIIIJICHHE: YMEHHE OIICHUBAThH CBOIO JAEATEIHOCTh U MOCTYIIKU
JAPYTUX JIIOJEN ¢ TOUYKHU 3pEHUSI COXPAHEHUs
OKpYXKaroIllel Cpeibl - TapaHTa )KU3HU U OJ1aronoryqyus Jroei Ha 3emiie.



MeTanpeaMeTHBIMH Pe3yJabTaTaMM U3YUeHUS Kypca «XUMHUSD» SBIsIeTCS POpMUPOBAHUE
YHUBEpCAIbHBIX y4eOHbIX neiictBuit (YVY ).

Perynatusneie YY1

® CaMOCTOSITEIBHO OOHapYXHBaTh U (POPMYITHPOBATH YUEOHYIO TPOOJIEMY, OMPENesITh IENb

y4eOHOM e TeILHOCTH,

® BBIIBUraTh BEPCHH PELICHHUS IMPOOJEMBbI, OCO3HABATh KOHEYHBIH pe3yibTaT, BBIOMpPATh W3

MIPEUIOKEHHBIX U UCKATh CAMOCTOSTEIBHO CPEJICTBA JOCTHKEHUS LIEIIH;

® COCTaBIATH (MHAWBUAYAILHO WJIH B TPYIIIE) TUIAH PEHICHUS POOIEMBI;

e paboTas 1Mo IUIaHy, CBEPSTH CBOM JICHCTBHUSA C LEIBIO M, IPU HEOOXOIMMOCTH, UCHPABIATH

OIIMOKH CaMOCTOSTEILHO;

® B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIEC KPUTEPUH OLICHKH.

ITo3naBaTtenbHbie YVY/I:

® aHANIM3UPOBATh, CPABHUBATH, KIaccU(ULIMPOBATh U 000011aTh (DaKThI U SIBICHUS, BBISBISATH UX

MPUYMHHO-CIIC/ICTBEHHBIE CBSI3H.

® OCYIIECTBIATh CpPaBHEHHE, KIACCU(PHUKAIMIO, CAMOCTOSITEIHbHO BBIOMpAasi OCHOBAHUS U

KPUTEPHH UIs YKa3aHHBIX JIOTHYECKUX OTIepallHii;

® CTPOWTH JIOTHYECKOE PACCYKIEHHE, BKIIOYAIONIEEe YCTAHOBJICHUE NMPUYHMHHO-CIIEICTBEHHBIX

CBS3EH.

® CO3/1aBaTh CXEMATHYECKHE MOJICIH C BBIJCTICHHEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBIISITh TE€3UCHI, PA3JIMYHBIC BUJIbI IUTAHOB (ITPOCTHIX, CIIOKHBIX H T.II.).

e peoOpa3oBbIBaTh HH(OOPMALIHIO U3 OJHOTO BHJIA B APYroi (TabiauIly B TEKCT U TIp.).

® yMETh OMNpPEIEISATh BO3MOXKHBIE MCTOUYHUKH HEOOXOJWMBIX CBEICHWH, MPOWU3BOJNUTH IOWCK

nHpOpMAIINY, aHATH3UPOBAThH M OIICHUBATH €€ JOCTOBEPHOCTb.

KommyHnukatuBHble YV /I:

® CaMOCTOSITEIPHO OPTraHU30BBIBaTh YUCOHOE B3aWMOJICHCTBHUE B Tpymme (OmpenaessTh oomme

L[eJIH, pacpeessiTh POJIH, JOTOBApUBATHCS APYT C IPYroM

U T.J.).

IIpenmMeTHBIMHU pe3yIbTaTAMM U3yUYCHHUS IPEAMETA SBIISIOTCA CIEIYIOIINE YMEHHUS:

1 oco3HaHue PO BEIIECTB:

® OIpENIENATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

® OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

2 paccMOTpeHHEe XUMUYECKHUX IIPOLIECCOB:

® IIPUBOJUTH IPUMEPHI XUMHUYECKUX MPOIECCOB B MIPUPOJIE;

® HaxOJUTh YEepPThl, CBUACTEILCTBYIOUINE 00 OOMIMX MPU3HAKAX XMMHUYECKUX IPOILIECCOB U UX

pa3IuuUsIX.

3 UCIO0JIb30BaHUE XUMHUUYECKUX 3HAHUM B OBITY:

® OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34UCTBE YETIOBEKA.

4 00bsICHEHHE MUPA C TOYKU 3PEHUS] XUMUU:

® MIEPEYHCIATh OTIMYUTEIbHBIE CBOMCTBA XMMHUECKUX BEI[ECTB;

® pa3nuyaTh OCHOBHBIE XUMUYECKHE MPOIIECCHI;

® ONPE/IEATh OCHOBHBIE KJIacChl HEOPraHUYECKUX BEIIECTB;

® TIOHUMATh CMBICT XUMUYECKHX TEPMUHOB.

5 oBnasieHue OCHOBaMH METOJIOB MTO3HAHMUS, XapaKTEPHBIX JUISl €CTECTBEHHBIX HAyK:

® XapaKTepH30BaTb METOJbl XUMHUYECKOM Hayku (HaOJIOJeHHEe, CPaBHEHHUE, 3KCIIEPUMEHT,

U3MEpEHNE) U UX POJIb B TIOZHAHUH MTPUPOIBI;

® IIPOBOJIUTH XUMUYECKHUE OTBITHI U IKCTIEPUMEHTHI U OOBSICHATH X PE3yIbTaThI.

6 yMeHHe OIICHMBATh IOBEJCHUE 4YelOBeKa C TOYKH 3pEHHsS XUMUYECKOH Oe30MacHOCTH IO

OTHOIIEHHIO K YEJIOBEKY M NMPHUPOJIE:

® CNOJIb30BaTh 3HAHUA XMMHUM TpU COONIOJEHMHM TMPAaBHI HCIOJB30BaHHUS OBITOBBIX

XUMHYECKUX MPEnaparos;

e pa3iaMyaTh OMacHble U 0€30MAacCHbIE BEIIECTBA.

CoaepikaHue Kypca KOPppPeKIHOHHO-PA3BHBAKIIMX 3aJaHUH 10 XUMHUH, 8 KJ1acc
Bgenenue (4 u)
XuUMUs — HayKa O BELIECTBAX, X CBOMCTBAX U IPEBPALCHUSX.



[ToHsTHE 0 XUMUYECKOM dJIEMEHTE U (hopMax ero CyIecTBOBaHUS: CBOOOIHBIX aTOMax,
IIPOCTBIX U CJIO’KHBIX BELIECTBAX.
[IpeBpamenus BemiecTB. OTINYME XUMHUUECKUX PEAKIUH OT (PU3HUECKUX sBIeHUH. Posb Xumuu
B JKU3HU YenoBeka. Xemodumws u xemodoowus.
Kpartkue cBenenus u3 uCTOpUM BOZHUKHOBEHUS U pa3BuTusi xumuu. [lepuoa anxumuu. [lousitue
o ¢unocopckom kamue. Xumuss B XVI B. Paspurue xumuu Ha Pycu. Ponb oTeuecTBEHHBIX
YUEHBIX B CTAHOBJICHMM XUMUYECKON Hayku — pabotel M. B. JlomonocoBa, A. M. byrneposa,
. . Menneneena.
XUMHUYECKasi CHMBOJIMKA. 3HAKH XUMUYECKHUX DJIEMEHTOB U MPOUCXOKICHUE UX Ha3BAaHUU.
Xummnaeckue Gopmyisl. Maaekcs u k03 duiineHTsr.
OTtHOocuTeNnbHBIE aTOMHAs M MOJIEKYJIsIpHAs Macchl. PacueT MaccoBO 10JIM XUMHUYECKOTO
ajieMeHTa 1o opMyJie BEIIeCTBa.
[Tepuonnueckas cucremMa xumuyeckux anemeHtoB [[. . MenpaeneeBa, ee CTpykTypa: MaJible U
00JbIIME MEPUO/IBbL, TPYMIBI U NOArpyIIbl (TIaBHas U noboynast). [lepuoauyeckasi cucrema Kak
CIPaBOYHOE OCOOUE IS MOTyUYEHUS CBEACHUN O XUMUYECKHUX DJIEMEHTAaX.

TEMA 1 AToMbI XMMHY€ECKHX 3JIeMeHTOB (5 4)
ATOMBI Kak (popMa CyIIeCTBOBAHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHbBIE CBEJCHUS O CTPOECHUU
aToMOB. J[0Ka3aTeiabCcTBa CIOKHOCTH CTPOEHUSI aTOMOB.
OmnsiTel Peszepdopaa. [lnanerapuast Mogens CTpOeHHsI aToMa.
CocTaB aTOMHBIX fA/iep: TPOTOHBI U HEUTPOHBI. OTHOCHUTENbHAS aTOMHas Macca. B3anmocBs3b
MOHATHH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHAS aTOMHAsl Maccay.
W3meHneHue yucia NpoTOHOB B siipe aToMa — 00pa30BaHME HOBBIX XUMUYECKHX AJIEMEHTOB.
WN3menenne uymcia HEHUTPOHOB B siipe aTomMa — oOpa3oBaHue wu30TONOB. COBpeMEHHOE
oTpe/ieNieHue TOHATUS «XUMUYECKHH 3neMeHT». M30Tomnbl Kak pa3sHOBUJIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO JIEMEHTA.
OnektpoHbl. CTpOCHHE AJIEKTPOHHBIX O0OJOYEK aTOMOB XHUMHYECKUX diemMeHTOB Ne 1—20
nepuoanueckoit cucremsl [I. . MenneneeBa. IloHsTHe O 3aBEpIIEHHOM M HE3aBEPUICHHOM
ANIEKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).
[Tepuonnueckas cucreMa xumuueckux snemeHtoB Jl. M. MeHneneeBa u CTpOEHHE aTOMOB:
(bu3nyecKuit CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMepa T'pYIIbI, HOMepa Mepuoa.
N3meHeHne yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOIO
aJIeMeHTa — 00pa30BaHKe MOJIOKUTEIbHBIX U OTPULIATEIbHBIX HOHOB.
Wownsl, 06pazoBaHHbIE aTOMAMU METANIOB U HeMETaJUIOB. [IpuurHbI H3MEHEHHS] METAJUTMUECKUX
Y HEMETAJUIMYECKUX CBOMCTB B IEPUOJIAX U TPYIIIAX.
OO6pazoBanue OuHapHBIX coenuHeHui. [loHsaTre 06 noHHOM cBs3U. CxeMbl 00pa30BaHUsS HOHHOMN
CBS3U.
B3aumoneiicTBue aTOMOB XUMHUYECKHX 3J€MEHTOB-HEMETAIOB MEeXAYy coO0oii — oOpa3oBaHUe
JBYXaTOMHBIX MOJIEKYJ MpPOCThIX BewecTB. KoBaneHTHass HENOJspHas XUMUUYECKAsl CBS3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.
B3aumoneiicTBue aTOMOB XMMHUYECKHX 3JI€MEHTOB-HEMETAIOB MEXAYy co00oii — oOpa3oBaHue
OMHAPHBIX COCMHEHHUI HEMETAIIOB.
DNeKTpOOTPULIATENBLHOCTD. [IOHATHE 0 KOBAJIEHTHOM MOJISPHOU CBSI3HU.
B3aumMopelicTBre aTOMOB XMMMYECKHX 3J€MEHTOB-METANIOB MEXJy co00il — oOpa3oBaHue
METAJUTMYECKUX KpUCTAIUIOB. [IoHATHE 0 MeTamMyecKkoi CBsI3M.
HemoHcTparmu. Mojaenu aTroMOB XUMHUYECKUX dneMeHToB. Ilepumoanueckas cucrema
xuMuueckux aemeHnToB 1. . Menneneesa.

TEMA 2 Ilpocrtbie BemecTBa (3 4)

[TonoxxeHrne MeTaioB M1 HEMETAUIOB B MEPUOJNUECKOMN cucTeMe XuMHuueckux anementos /1. 1.
MenneneeBa. BaxHeilmne npocTble BEIIECTBA — METAJUIbL: KEJIE€30, AJOMUHUN, KaJlbLIUM,
MarHui, HaTpul, kanuil. O0ume pusnyeckre cBOMCTBa METAIIIOB.
Bakneiire mpocThie BelecTBa — HEMETaJUIbI, 00pa30BaHHbBIE aTOMaMHU KHUCIIOPOJIa, BOJIOPOAA,
azota, cepbl, ¢ocdopa, yraepoma. CHoCOOHOCTb aTOMOB XUMHUYECKHX DJIEMEHTOB K
00pa30BaHUI0 HECKOJBKUX MPOCTHIX BEIIECTB — AUIOTPONHS. AJITIOTPOTHBIE MOIU(DUKALINAN
Kuciopona, pocdopa u onona.
Meraminueckre U HEMETAIUIMYECKUE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTENBHOCTD JIEJICHUS
MPOCTHIX BEIIECTB HA METAJIbl 1 HEMETAILIIBI.
[Moctosinnass ABoraapo. KomudectBo BemecTBa. Moab. MonspHas macca. MoJsisipHBIE 00beM
ra3o00pa3HbIX BemecTB. KpaTHble eIMHUIBI KOJIMYECTBA BEIIECTBA — MUJUTUMOJH U KUJIOMOJIb,



MWUTUMOJISIpHAsE U KWJIOMOJISIPHAasE MacChl BEIIECTBA, MUJUIMMOJISIPHBIA W KHJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIIECTB.
Pacuetsl ¢ ucnosb30BaHNEM MOHATUN «KOJIMYECTBO BEILIECTBA», «MOJIIPHAS MACcCa», «MOJISIPHBIN
00BEM Ta30BY», «IUCIO ABOTAIPO».
Hemonctparmu. O6pasubl metauioB. [lomydenne o3oHa. OOpa3ipl OEIOTro U Ceporo 0JI0Ba,
6enoro u kpacHoro gochopa. HekoTopsie MeTaIbl 1 HEMETAIUTBI KOJIMYECTBOM BeliecTa |
MOJ1b. MoJ1eTh MOJISIPHOTO 00bheMa ra3000pa3HbIX BEIIECTR.

TEMA 3 CoeauHeHnnsi XMMHYECKHX 3J1eMeHTOB (9 1)
Crenenn okucienus. OnpenesieHne CTENeHN OKUCIICHUS JIEMEHTOB 110 XUMHUYECKOUW Gopmyrie
coenmuuenusi. CocraBieHue (GopMysl OMHAPHBIX COCAMHCHMI, OOIIMN CIOCcO0 WX Ha3bIBaHUS.
bunapHbie coemUHEHUS: OKCHUIBI, XJIOpHAbI, cyabbuasl u ap. CocraBieHne ux Qopmy.
[IpeacraBuTenn OKCHAOB: BOJA, YIJICKUCIBIM ra3 W HeramieHas u3BecTh. llpencraBurenu
JIETYYUX BOJOPOJIHBIX COCTMHEHUMN: XJIOPOBOIOPO M aMMHUAK.
OcHoBaHMs, WX COCTaB M Ha3BaHHWs. PacTBOpUMOCTH OCHOBaHMW B Boje. Tabmwuia
PacTBOPUMOCTH T'MIAPOKCUIOB U coJiel B Boje. [IpeacraBurenu menoden: ruApOKCHIBI HATPHS,
Kanmusg W Kanelus. [loHATHEe O KauecTBEHHBIX peakiusx. MHmukatopel. M3mMeHeHne OKpacku
VMHJIMKATOPOB B LIEJIOYHOU Cpee.
Kucnotel, ux cocraB u HaszBanus. Knaccudukanusa kucnot. [IpeacraButenu KUCIOT: cepHas,
coJistHas ¥ a30THas. M3MeHeHne OKpacku HHANKATOPOB B KUCIIOTHOM Cpeie.
Cou KaK mpOU3BOIHBIE KHCIOT U OCHOBaHUH. X cocTaB 1 Ha3BaHus. PacTBOpuMOCTh conell B
Boje. [IpencraBurenu coneit: xaopua HaTpHsi, kKapOoHatT U docdart KaabLus.
AMoOpGHBIE U KPUCTALTHYECKUE BEIIECTBA.
MexMOoIeKyIsIpHbIe B3aUMOACHCTBUA. THIBI KPUCTALTMYECKUX PEIICTOK: MOHHAs, aTOMHasl,
MOJIEKYJIIpHAs M METa/UTMYecKasi. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUTMUECKHUX
pELIETOK.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH IOCTOSHCTBA COCTaBa s
BEILIECTB MOJIEKYJISIPHOTO CTPOEHUS.
Uucteie BemecTBa U cMecH. [IpuMephl KUIKUX, TBEPABIX M Ta3000pa3HbIX cMmeceil. CBolcTBa
YHUCTBIX BellecTB M cMmeceil. X cocraB. MaccoBass U oObeMHasl IOJIM KOMIIOHEHTA CMECH.
Pacuertsl, cBsI3aHHBIE C UCIIOJIB30BAHUEM MOHSATHS «I0JIS».
Hemonctparmu. O0pasipl OKCHUIOB, KHCIOT, OCHOBAHUW M COJIeH. MoJieinn KpUCTAIUTMYECKUX
pELIEeTOK XJIopua HaTpHs, aamasa, okcua yriaepoaa (IV).
B3peiB cMecu Bosioposa ¢ Bo3ayxoM. CriocoObl pazienenust cMece. J{ucTuiisnus BoIbl.

TEMA 4 U3meHeHusl, npoucxoasinue ¢ Bemecrsamu (8 4)

[lonaTue sBIEHUI KaK W3MEHEHUH, NMPOUCXOIAIIMX C BELIECTBAMH. SIBJIEHHUsS, CBSI3aHHbBIEC C
W3MEHEHUEM KPHUCTAJNIMYECKOIO CTPOEHHs BEUIECTBA MPU IIOCTOSHHOM €ro COCTaBe,
¢buznueckue sBiaeHus. Dusmyeckue SABICHUS B XUMHH: JUCTWILISIUS, KPUCTAJUTU3ALINS,
BBITIAPUBAHKE U BO3TOHKA BEILIECTB, LICHTPU(PYTUPOBAHUE.
SIBneHus1, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMUYECKUE peakuuu. [IpuzHaku u
yCIOBUS MPOTEKaHMUs XUMHUYECKUX peakuuid. [lonarue o0 3k30- U SHAOTEPMHUUECKUX PEAKIIHSIX.
Peaknum ropeHuss Kak 4YacTHBIM Cllydaid SK30TEPMHYECKUX pPEaKUuid, MIPOTEKAIoUUX C
BBIJICJICHUEM CBETA.
3aKOH COXpaHEHUsT MacChl BEHIECTB. XUMHUYECKHUE YpaBHEHMsS. 3HAUCHUE HHACKCOB U
koa¢puimentoB. CocTaBieHHE YpaBHEHUH XUMUYECKUX PEAKITHI.
PacueTsl no xumMHuueckuMm ypaBHeHUsIM. PenieHue 3aa4 Ha HaXO0XKJACHUE KOJMYECTBA BEILECTBA,
MaccChl WU 00beMa MPOYKTa PeaKkIuy MO KOJMYECTBY BEIECTBA, Macce UM 00beMY UCXOIHOTO
BellecTBa. PacyeTsl ¢ MCIOJIB30BAHMEM MOHSTHS «JI0JIsh», KOTJa MCXOJHOE BEIIECTBO JaHO B
BHJIE pacTBOpa C 3aJJaHHOM MAaccOBOW JOJEH pacTBOPEHHOTO BEIIECTBA WM COJEPKHUT
OTIPENIETICHHYIO JI0JII0 IPUMECEH.
Peaknuu paznoxenus. [lonarue o ckopocTu xumMuueckux peakiuii. Karanuzaropsl. @epMeHTHI.
Peakuuu coenunenus. Katanutudeckue u HeKaTanuTuueckue peakuuu. OOpaTumsbie U
HeoOpaTHMbIE PEeaKIIUH.
Peaknuun 3ameneHus. DIEKTPOXUMUYECKUM Psii HANPSHKEHUM METAIOB, €r0 KCIOJIb30BaHUE
JUIsl TIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUSI PEaKIUid MEXIy METaulaMH M pacTBOpaMu
KHUCJIOT. Peakinu BBITECHEHHS OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH JPYTMMU METaJNIAMH.
Peakiiun oomena. Peakinu HelTpanu3anuu. Y CIOBUS MPOTEKaHUS peakluii oOMeHa B
pacTBopax 10 KOHIIA.



Tunel XMMUUECKUX peakuuil (Mo MPU3HAKY «UHUCIO U COCTaB MCXOJHBIX BEIIECTB M MPOAYKTOB

peakuun») Ha MpUMEpPe CBOWCTB BOJBI. Peakuusi paznokKeHUs: — 3JIEKTPOJIU3 BOJbl. Peakuuu

COCOMHEHUS — B3aUMOJICHCTBUE BOJbl C OKCHUAAMU METAUNIOB U HeMeTauioB. [loHsaTne

«TUAPOKCUABD». Peakuuu 3amMeleHuss — B3aUMOJICHCTBHE BOJIbI C  IIEJIOYHBIMU U

[IEJIOYHO3EMEIbHBIMUA  MeTa/ulaMu. Peaknuu oOMeHa (Ha mNpuMepe Truapoim3a Cyiabhuaa

ATIOMUHHUS ¥ KapOu1a KaabIlus).

Hemonctparmu. [Ipumeps! ¢usudeckux sBICHU: a) miaBieHue napadunHa; 0) BO3roHka Hoja

wi OEH30MHON KHUCIIOTHI; B) PAacTBOPEHHE IMEpPMaHTaHaTa Kaius; T') JUQQy3us TYHMIHCTHIX

BEILIECTB C TOpAIICH JaMIOYKH HakamuBaHus. [IpuMepsl XuMHUUYECKHX SIBJICHUN: a) TOpEHUeE

MarHus, cepsl; 0) B3aMMOJICHCTBHUE COJITHOM KHUCIOTHI C MPAaMOPOM HWJIM MEJIOM; B) MOJY4YEHUE

ruapokcuaa Menu (II); 1) pacTBOpeHHE MONYYEHHOTO THAPOKCHIA B KHCIOTaxX; 1)

B3auMoeiictBue okcuma meau (II) ¢ cepHO¥l KHCIOTOW Tpu HarpeBaHWU; €) pasJIoKEHUE

TepMaHTraHaTa Kajus; 5K) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METAUIAMU; 3) Pa3I0KEHUE

MEPOKCHUIAa BOJAOPO/IA; 1) DIIEKTPOIIU3 BOJIBI.

TEMA S PactBopenue. PacTBopbl. CBOiCTBA pacTBOPOB 3J1€KTPOJUTOB. OKHCIUTEIHLHO —
BOCCTAHOBHMTEJIbHBIE peakiuu (5 4.)

PactBopenue kak gusnko-xuMuueckuit nporecc. [lonstTue o ruaparax u Kpuctajuioryaparax.

PactBopuMocTs. KpuBbie pacTBOpUMOCTH KaK MOJIEIb

3aBUCHMOCTH  pPAacTBOPHUMOCTH  TBEPJABIX BEHIECTB OT Temreparypbl. HackimeHnsie,

HEHACBIIIEHHBIE U MEPECHIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IJISI IPUPOJIBI U CETBCKOTO

XO034ICTBA.

[TonaTre 00 AMEKTPOIUTHYECKON AMCCOIMUAINNU. DIICKTPOJIUTHI U HEIJIEKTPOIUTHL. MexXxaHu3m

JTUCCOITMAIIMN  DJICKTPOJUTOB €  Pa3IWYHBIM  THUIIOM  XUMHUYecKoW cBsizu.  CTemneHs

ANEKTPOJIUTUYECKON aucconranii. CUIbHBIE U Ca0bIe AIEKTPOTUTHI.

OCHOBHBIE TIOJIO)KEHHMSI TEOPUM DIIEKTPOJMTHYECKOM auccouuanuu. MoHHBIE ypaBHEHMS

peakiuii. YcioBUS MPOTEKaHUS peakuu OOMEHa MEXIy 3JIEKTPOJIMTaMU 10 KOHIA B CBETE

VMOHHBIX MPEACTABICHUMN.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnorel, ux xmaccudukanus. Jlucconuanus KHUCIOT W WX CBOWCTBA B CBETE TEOPUU

ANEKTPOJUTUYECKON auccouuanuu. MoJIeKyIsipHble M HOHHBIE YPAaBHEHHUS PEaKUHUU KHUCIOT.

B3aumopeiicTBue KUCIOT C METaUIaMU. JJIEKTPOXUMUYECKUW psAl HANPsSHKEHUM MeTasuloB.

B3anmojeiicTBre KUCIIOT € OKCUAAMHU METAJIOB.

B3anmopeiicTBre KUCIOT C OCHOBAaHUSIMU — PEaKIus HeUTpaiu3anuu. B3anmoneiicTBue KucioT

¢ consimu. Mcnonp3oBaHue TaOIUIIbl pACTBOPUMOCTH TSl XapaKTEPUCTUKNA XUMUYECKUX CBOWCTB

KHCJIOT.

OcHoBanus, ux kiaccudukanus. Jucconuamuss OCHOBaHMIM W MX CBOICTBa B CBETE TEOPHHU

ANEKTPOJUTUYECKON Auccouranuy. B3auMoaeicTBue OCHOBAaHMM € KHUCIOTaMH, KUCJIOTHBIMHU

OKCHAaMH U coisiMH. lcmonb3oBaHue TaONMIBI PACTBOPUMOCTH ISl  XapaKTEPUCTUKHU

XUMUYECKUX CBOMCTB OCHOBaHUH. Pa3iio)xeHne HepacTBOPUMBIX OCHOBAaHUI IIPU HArpeBaHUMU.

Conu, ux kmaccuPUKaIMsA U JTUCCOLMALUS PA3UUHBIX TUMOB coJieli. CBOMCTBa colieil B CBETE

TEOPHUH IEKTPOIUTHUECKON nucconuannu. Bzaumopeiicteue

COJIEH C MeTaJlJIaMH, YCIIOBUS IPOTEKaHUs 3TUX peakuuid. B3anmoeicTBre cosel ¢ KUCIoTaMu,

OCHOBaHUSMU M coiisiMH. Mcnonp3oBaHue TaOMUIIBI PACTBOPUMOCTH Ui XapaKTEPUCTUKH

XUMHUUYECKUX CBOMCTB COJIEH.

O60061eHne cBeeHu 00 OKCHIax, UX Kilaccu(PUKAIUU 1 XUMHYECKUX CBOMCTBAX.

'eneTnueckue psAapl METAIIOB M HEMETAJUIOB. ['eHeTudeckas CBs3b MEXIy KiaccaMu

HEOPraHMYECKUX BEIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakunu. OKHUCIUTENh U BOCCTAHOBUTEINb, OKUCICHUE U

BOCCTaHOBJICHHE.

Peakuuu noHHOTO 0OMEHA U OKUCITUTENLHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBiIeHHe

YpaBHEHUHN OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM

AIIEKTPOHHOTO OanaHca.

CBoiicTBa IPOCTHIX BEILIECTB — METANIOB U HEMETAJIOB, KHCIIOT U COJIEH B CBETE

MIPEICTaBICHUI 00 OKUCIUTENHLHO-BOCCTAHOBUTEIHHBIX IMMPOIIECCAX.

JemoHcTpanmu. McnblTaHue BEIIECTB M MX PACTBOPOB HA IEKTPONPOBOJHOCTH. JIBUKEHHE

OKpAIIeHHBIX HMOHOB B 3JICKTPUYECKOM TOJI€. 3aBHCHUMOCTb AJIEKTPOIPOBOJIHOCTU YKCYCHOM

KHUCJIOTBl OT KOHILIEHTpaluu. B3anmoneicTBue LHUHKA C CEpOM, COJIIHOM KHCIOTOM, XJIOPUAOM

menu (I1). Fopenue maruus. B3aumoeicTBre XJIOPHOM U CEPOBOIOPOIHOM BOIBI.



TemaTn4veckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE

KaK10d TeMBI.

Ne n/mt Tema paznena uim Tema ypoka Koi-Bo
9acoB
BBenenue
1 IIpeamer xumuu. IIpeBpamenne BemecTs . 1
2-3 3HAKM XUMUYECKHUX DJIEMEHTOB 2
4 Xumudeckue GOPMYIIbI. 1
TEMA 1 ATOMBI XUMHY€ECKHUX IJIEMEHTOB
5 OCHOBHBIE CBEJICHUSI O CTPOEHUHU aTOMa. 1
6 KoBaneHTHast XUMUYeCKast CBSI3b 1
7 Mertannyeckass XMMHUYECKas CBS3b 1
8 O06001eHre 3HaHUH M0 TeMe «ATOMBI XUMHUYECKUX IJIEMEHTOB. 1
9 KonTtponpHas padota Nel mo Teme: ATOMBI XMMHUYECKHX DJIEMEHTOB 1
TEMA 2 IIpocTtele BemiecTsa
10 IIpocThie BemecTRa. 1
11 KonndecTBo BemecTna. 1
12 Pemenue 3amgaud mo teme: [IpocTeie BemecTa. 1
TEMA 3 CoeauHeHHs1 XHMHYECKHX YJIEMEHTOB
13 CreneHb OKUCIICHUS 1
14-15 | Oxkcumsl 2
16 OcHoBaHUs 1
17 Kucnotsl. 1
18 Comu 1
19 MaccoBas u 00beMHast 10JIs1 pacTBOpa. 1
20-21 | Pemenue pacyeTHBIX 3a7a4 10 TeMe: «MaccoBasi U 0ObeMHas J0JIs 2
pacTBOpay.
TEMA 4 N3meHeHusi, TPOUCXOsIIIUE C BelleCTBAMM
22 dusndecKue SBJICHUS B XUMUU. 1
23-24 | XUMHYECKHE PEaAKITUH. 2
25 YpaBHEHHS] XHMHUECKHUX PEAKITHMN. 1
26 Peakiuu ooOMeHa 1
27 PacyeTbl N0 XMMHUYECKUM YPAaBHEHUSIM. 1
28 [ToaroroBka K KOHTPOJILHOM paboTe 1
29 KonTtponsnas pabora No2 no teme: XUMHUYECKUE peakIuu 1
TEMA 5 PacrBopenne. PactBopsl. CBolicTBa pacTBOpPOB
3J1eKTPOJUTOB. OKHCJIHTEIbHO — BOCCTAHOBHTEIbHBIE PeaKIUH

30 DIIEKTPOIUTHYECKAs] JUCCOLMALIMSL. 1
31 OCHOBHBIE TIOJIOXKEHUSI TEOPHH IEKTPOTUTUYECKON JHCCOIUAIIH 1
32 HonHble ypaBHEHMS 1
33-34 | KucnoTel, OCHOBaHHUS, COJIM — C TOUKH 3PEHHS IEKTPOIUTUYECKON 2

JIUCCOLIUAIINH.







