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MNOACHUTEJBHASA 3AIINCKA

OOyueHue mpeaMETy Mo mporpamme «XUMUs s AETeH ¢ OrpaHUYCHHBIMU
OCOOCHHOCTSIMH 3JIOpPOBbs» BEIETCS HA OCHOBE TeX JK€ Y4eOHHWKOB, YTO U B
oOmreoOpa3zoBaTenbHbIX Kjaccax (Ha ocHoBe mporpammbel no xumuu O. C.
["abpuensHa).

JlanHas paOouas mporpaMMa II0 TIpeAMETy «XHMHS» paccuhTaHa Ha
ygammxcs 8-9 KIaccoB CIENHANIbHOTO (KOPPEKIIMOHHOIO0) o0ydeHus. J{ms Takux
JeTe XapaKTepHbl HHU3Kas PabOTOCIIOCOOHOCTh M ITOBBIIICHHAS YTOMIISEMOCTD,
HEOPTaHU30BAHHOCTh M CKJIOHHOCTh K HAPYIICHHSAM JIUCIHMIUIMHBI (BCIICICTBHC
MOBBIMIICHHONW WMITYJIbCHBHOCTH W THIIEPAKTUBHOCTH), OCIAOJICHHAs TaMsTh,
HU3KMM 00pa30oBaTelIbHBIM ypoBeHb. lIpakThka IOKa3bIBaeT, YTO IIKOJIbLHHUKAM
TpeOyeTCsl ONpeeNEHHBIA TIEPHO BPEMEHH, YTOOBI aJanTHPOBATHCS K HOBOMY
npeaMeTy, I0YyBCTBOBaTh HMHTEpPEC K HEMY, OCO3HaTh €ro 3Ha4YeHHE B
COBPEMEHHOM MHpE.

Kypc «Xumuga gnst netedl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSAMH 310POBBS»
MPU3BaH, UCIHOJIb3YSl MHTEPEC OOydYaroUUXCs K IKCIepuMeHTaM, chOopMUPOBaAThH
yMEeHHE HaOJ0/1aTh, Je]aTh BEIBOABI HA OCHOBE HaOmoaeHUN. PemaTh pacuéTHbie
3aJlayd HAa OCHOBE MMECIOIIMXCS 3HAHUM I10 MaTemaruke. MHOro BHHUMaHUS
oOparaercss Ha TEXHUKY AKCIEPHUMEHTa, YMECHHE MPAaBUJIBHO M YETKO OIHCHIBATH
pe3yabTaThl 3KCIEPUMEHTA, MPU3HAKK peakuui. M3ydaroTcs mnpaBWiia TEXHUKHU
0€30MacHOCTH. DKCIIEPUMEHT BKIIOYAETCS B TBOPUYECKHE JOMAIIHUE U
npoBepouHble paboThl. [IpenmoureHue B Kypce OTBOAUTCA (POPMHUPOBAHUIO
IIPEACTABICHUN U MOHATUHM KaK MEPBOOCHOBE, @ HE TEOPHUU. XOTS YCHIIMNE TOU WU
WHOW CTOPOHBI OMPENENACTCS MCUXOJOTMUECKUMH OCOOEHHOCTAMM O0y4arouxcs
Y MPAKTUYECKYIO PEAUTM3AINI0 IAHHOTO Kypca PeIIacT YUYUTENb.

Iesu Kypca:
1) bopmupoBanue y oOyqaronuxcss yMEHUs BUIETh U TIOHUMATh IIEHHOCTh

oOpa30oBaHusl, 3HAUUMOCTh XUMUYECKOTO 3HAHUSI JIJIST K&KJOTO YeTIOBEKa
HE3aBUCHUMO OT €ro npodecCuoHaIbHON AeATEILHOCTH; YMEHUS pa3andaTh (HaKThI
U OIIEHKH, CPABHUBATh OILICHOUYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU
OLICHOK U CBSI3b KPUTEPUEB C OMPEIECIEHHON CUCTEMOU LIEHHOCTEM,
dbopmMyIHpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UITUIO;

2) popmupoBanue y 00ydaronmxcsi MeJIOCTHOTO MPECTABICHUS O MUPE U POJTU
XVAMHH B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KAPTUHBI MUPA; YMEHUS
OOBSACHATH OOBEKTHI U MPOLIECCHl OKPYIKAIOIIEH NEHCTBUTEbHOCTH —
MIPUPOHOM, COLIMAIIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEbI, UCIIOJIb3Y Sl IS
ATOTO XMMHUYECKHE 3HAHMS;




3) npuobpeTeHne 00yUYarOIIMMUCS OIbITAa PA3HOOOPA3HOM AEATETLHOCTH,
MO3HAHUS U CAMOTIO3HAHUS; KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHTHOCTEH),
UMEIOINX YHUBEPCATILHOE 3HAYEHUE JJIS PA3INIHBIX BUIOB JCSITCIIBHOCTH:
perieHus mpooIeM, IPUHATHS PEIICHH, TOMCKA, aHaTn3a U 00pabOTKH
uHpOpMaIlii, KOMMYHUKAaTHBHBIX HABBIKOB, HABHIKOB U3MEPCHHUIA,
COTPYJIHUYECTBA, O€30MMaCHOTO OOPAICHHSI C BEIIECTBAMH B IIOBCEIHEBHOM KU3HU

ean kypca B KOppPEKIIMOHHOM KJlacce:

= oO0ecreyeHne KOPPEKIUU ICUXUUECKOTO Pa3BUTHS,

" HMOIMOHAILHO-BOJIEBOU c(hepHl,

" AKTMBU3AlLMU [T03HABATEIIBHOU JIEATEIIbHOCTH,

* (opMUpOBaHUS HABBIKOB U YMEHUN yUEOHOU IEATEIHHOCTH.

3amauu Kypca:

" (OCBOCHME BAXKHEHIIMX 3HAHUNH 00 OCHOBHBIX MOHSATHUSX U 3aKOHAX XHMUH,
XUMHUYECKON CUMBOJIHKE;

" OBJIQJICHUEC YMEHUSIMH HAOIIOJaTh XUMHUYECKHUE SIBJIICHUS, IPOBOJAUTH
XAMHWYECKUN 3KCTIEPUMEHT, TPOU3BOAUTHh PACUEThl HA OCHOBE XUMHYECKHUX
dbopMyI1 BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKITUH;

" pa3BUTHUE MMO3HABATEILHBIX UHTEPECOB U MHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH
B IIpOLIECCE MPOBEACHUSI XMMHUYECKOTO 3KCIEPUMEHTA, CAMOCTOSATEIBHOTO
NpPUOOPETEHUS] 3HAHWM B COOTBETCTBUU C BO3HHUKAIOMIMMH >KHU3HEHHBIMU
NOTPEOHOCTSIMHU.

Jnsa nerer ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J10POBbs IIPU U3YYEHUU
y4e0HOT0 Kypca XMMHH CTaBATCS T€ e y4eOHO-BOCIUTATEIbHbBIE LIETU U 3a/1a4H.
OcHoBHO# 3anaveil oOOyYeHHS XUMHH B KJaccaX KOPPEKIUH SIBISICTCS
o0OecrieyeHUEe TMPOYHBIX U CO3HATENbHBIX XUMHUYECKMX 3HAHUM UM yMEHUH,
HEOOXOJMMBIX ydYalllUMCSi B TIIOBCEHEBHOW >KM3HM M Oyayuieil TpynoBoi
JNEATEIbHOCTH. BaXHEHWIIMMU KOPPEKLMOHHBIMU  3aJadyaMHU  Kypca XUMHHU
SBJISIFOTCSL PA3BUTHE JIOTUYECKOTO MBIILICHUS U PEYU y4daluxcs, GOpMUPOBAHUE Y
HUX HaBBIKOB YMCTBEHHOI'O TpyJa IJIAaHUPOBaHUE PaOOThI, OUCK PAlMOHATIBHBIX
nyTeld €€ BBIMOJIHEHUS, OCYIIECTBICHHE CaMOKOHTPOJs. OcoOblil akUeHT ObLI
clieJlaHHa OpPraHU3alMI0 CAMOCTOSTEIbHON MPAKTUYECKON pabOThl ydal X cs.

O,Z[HaKO OCOOCHHOCTH TICHXHYECKOTO Pa3BUTHA HCTCﬁ YKaSaHHOﬁ KaTCropuu,
NpexKaec BCCro HCEAOCTATOYHA C(bOpMI/IpOBaHHOCTB MBICJIMTCIIBHBIX onepaunﬁ,
06y0HaBJII/IBaIOT AOIMOJIHUTCIIbHBIC KOPPCKIMOHHBLIC 3aJa4dv, HAIPABJICHHBLIC Ha



pa3BUTHE  MBICIUTEIIBHOM M PEYEBOM  JACATENBHOCTH, HA  IOBBIIICHUE
IIO3HABATEJIbHOM AaKTUBHOCTH JETEH, HA CO3JaHUE YCJIOBUM OCMBICICHUE
BBIMOJIHSIEMON y4eOHOMl paboTel. B cBsi3u ¢ 0COOEGHHOCTSAMM TOBEICHUS U
JESATENIBHOCTH JTHX OOYYalolMXCs HEOOXOAUM CTPOKAWIINK KOHTPOJIb 3a
COOJIIO/ICHUEM TIPABUJI TEXHUKU 0€30IIaCHOCTH P NPOBEICHUH JIA0OPATOPHBIX U
IPAaKTHYECKUX paboT. bosblioe 3HaUeHKE Il TOJTHOLIEHHOTO YCBOEHHUS Y4eOHOTO
MaTepuaia 1o XMMUHU MPUOOPETAET OMOpa Ha MEKIIPEIMETHBIE CBA3M C TaKUMHU
y4eOHBIMU TpEeAMETaMM, KaK MpHUpOAOBeAeHHE, reorpadusi, pusuka, OMOJIOTHUs.
[To3Bonsiss paccMaTpuBaTh OJUH U TOT K€ y4EOHBIM MaTepHall C pa3HbIX TOYEK
3peHusa. MeXIpeaMeTHbIe CBA3U CIIOCOOCTBYIOT €ro JIyYIIEMY OCMBICICHHUIO,
00Je€ MPOYHOMY 3aKPEIICHUIO MOJYyUYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUU.

Buabl koppekunonHoi padotsl ¢ o0yuaromumucs ¢ OB3:
T.k. obyuaronecs ¢ OB3 3aHUMarOTCS BMECTE C OCTATbHBIMU YYSCHHKAMHU KJlacca,
U3MEHEHHU B MporpaMMme JUIsi HUX He MPeIyCMOTPEHO, HO UCTOIb3YIOTCS 0COOBIe
BU/JIbI pabOTHI U OPMBI KOHTPOJIS

" [ICUXOKOPPEKIUS MOBEICHUS uepe3 Oeceibl,

" IOOIIPEHMS 3a XOPOLIUE PE3YIIbTaTHI,

" KOPPEKIIUS 3pUTEIIBHOTO BOCIPHUATHS 4epe3 padoTy 1mo oopasity,

" KOppEKIMs BHUMaHHUS yepe3 paboTy ¢ TadnuilaMu, CXeMaMHt, aJrOpUTMaMH,

" KOppEKIMS IPOCTPAHCTBEHHOW OpPHEHTAlMA 4YEpPe3 PaCIlO3HABAHUE
3HAKOMBIX IIPEJAMETOB,

"  KOpPEKLMS PEUM Yepe3 KOMMEHTUPOBAHUE JEUCTBUI U IPaBUJI,

"  KOpPEKLMSA JOJTOBPEMEHHOM MAMSTH YEPE3 BOCIIOMUHAHUS, ITOSICHEHMUS,

"  pa3BUTHE CIyXOBOI'O BOCIPUATHUSA Yepe3 JIEKIUIO,

"  KOppPEKLMA MBIIUICHUS Yepe3 NIPOBEACHHUs ONEpallMM aHAJIN3a,

"  KOpPEKLMSA YMEHUU COIOCTABIIATH U JI€JIaTh BBIBOABIL,

"  KOppEKLMSA YMEHUU B YCTAHOBJICHUU IIPUYMHHO-CIICACTBEHHBIX CBA3ECH,

" KOppEeKUHUs  HMHIUMBUIAYAJbHBIX  IMPOOEJIOB B 3HaHMAX  4epe3
WMHANBUAYAIbHYIO paldoTy,

"  KOpPEKLMS BOJEBBIX YCWINN IPU BBINOJHEHUU 3aJaHNUS,

" KOPPEKLMS MAMATU Y€pe3 HEOJHOKPATHOE IIOBTOPEHNUE,

[IprMeHeHNE Ha ypOKax XUMUU KOPPEKIIMOHHO-PA3BUBAIOIIMNX YIIPAKHECHHM
pelIaeT JaHHY0 3aa4y, IOCKOJIbKY UX IIPUMEHEHHE HanpasieHo Ha: [loBbieHus
YPOBHSI pPa3BUTHA, KOHIIEHTpAlUM, O0beMa, MEPEKIIOYEHUS W YCTOMUMBOCTHU
BHUMaHUs. [IoBbIIEHUS YPOBHSI Pa3BUTHUS JIOTMYECKOrO MbIIUICHUS. Pa3zBuTtune
HarJIsAHO-00pa3HOTr0 W JIOTMYECKOTo MbIuieHus. Pa3zputue peun. PasButue
PUEMOB YUEOHOU JesTeNbHOCTH. Pa3BUTHE JIMYHOCTHO-MOTHUBALIMOHHON CQEpHI.
PasButue BOCIIpUATHS M OPUEHTUPOBKH B IIPOCTPAHCTBE. B mmponecce npuMeHeHus
Ha ypOKax XUMHUHU KOPPEKIMOHHO-PA3BUBAKOIINX YIPAKHEHUN COBEPLIEHCTBYIOTCS
IICUXWYECKUE IIPOLIECChl YYEHMKA, IPOUCXOANUT PA3BUTHE IO3HABATEIBHOTO



npolecca, B pe3ysibTaTe Yero 3akiaiblBacTcs (yHAaMEHT YCHEIHOW Y4eOHOI
JESITeTTHHOCTH.

[To3HaBaTeNbHBIN HHTEPEC SBISETCS BAXKHBIM KOMIOHEHTOM 3MOIIMOHAIEHO
- IICHHOCTHOTO  OTHOIICHUS YyYaIIUXCsl K TMPOLECCY H3YYCHHs MpeaMeTa u
oOsi3aTenbHBIM  yciaoBHeM  3¢G¢EKTUBHOCTH  3Toro  mporecca.  JloOble
KOPPEKIIMOHHO-PA3BUBAIOIINE YIPAKHEHHUSI MOXHO IMPHUMEHSATh Ha KaXJIOM HX
3TAIoB ypOKa.

B xone ocBoeHus Kypca 00ydaromMMKCs BO3MOKHBI TaKHe (POPMbI B METOAbI
padoThI KaK:

*  Oprasu3alMOHHO-yIIPaBICHUYECKHE:

= CIOBECHbIE (paccka3, 00bsICHEHHE, IOBECTBOBAHUE, PACCYKICHUE,
oecena, paboTa ¢ yueOHHMKOM M KHUTOM);

"  HarSIHBIE (MJUTFOCTPAIUH, PE3CHTAINH, HaOI0IeHHE,
JIEMOHCTpAIIUHN );

" [IpaKTHYECKHUE (IKCIIEPUMEHTHI, TPAKTHUECKHE PA0OTHI);

"  CaMOCTOSTENIbHBIE Pa0OTHI;

" peIleHHuE 3a/1ay.

2. MoOTHBallMOHHO-CTUMYJIHPYIOLIHUE:

"  IUJIAKTUYECKUE UTPBI (XUMUUYECKHUI pedycC, «KPECTUKU HOJUKN» U
Apyrue);

" TBOpYECKHE 33/aHUA (COCTABIECHHE KPOCCBOPAOB, JOMAITHHIA
XUMUYECKUN IKCIIEPUMEHT, paboTa C TOMOJIHUTEIbHON
JUTEPATYPON);

3. KOHTPOJIBbHO-OIICHOYHEIE:

"  WHAWBUIYaJbHBIN OMPOC;

" THCHMEHHbIE Pa0OTHI;

" TECTHI;

"  XUMHYECKOE IKCIIEPUMEHTHPOBAHUE.

Buabsl u ¢dopmbl konTpoas: T.k. oOydaromuecs ¢ OB3 3anumarorcs BMecTe ¢
OCTAJIbHBIMU Y4YEHUKaMHU KJjacca, HM3MEHEHUW B TMporpamMme JUisi HHX He
NPEIyCMOTPEHO, HO HUCIOJIb3YIOTCS 0CcOoOble BUABI PadO0Thl U (POPMBI KOHTPOJIS:
WHUBUyJIbHBIA U (POHTAIBHBIN OMPOCHI;, paboTa Mo KapTOYKaM; XMMHYECKUI
JUKTAHT; MpakTUYecKas padoTa; caMOCTOATEIbHbIE PAOOTHI; TECTOBBII KOHTPOJIb;
cocTaBlieHHE TaOJMIbl; IMPOBEpKa JoMalliHed paboThl; OMpoC MO BOMpOcaM
MpEe3eHTallii, MPOCMOTPY YyuyeOHOro (uiabMa; 3ammura AO0KIanoB, pedeparos,
COOOIIIEHUI; JKCIPECcC-OMpoc; OIEHKAa IJIAHOB TE3HCOB; TpyMIoBas padoTa ¢
I[ICXD JI.1. Menneneena.



TpeOoBanus K pe3yjbTaTaM 00y4eHHs U OCBOCHUSA COJACPKAHUS Kypca 110
XUMHUHU
OOydeHue mpeaMeTy XUMHUS HalpaBJIeHO Ha TOCTIKEHUE 00YUaIOIIMHUCS
CJIEAYIOIINX PE3YyJIbTATOB:
¢ JIMYHOCTHBIX
1) B IEGHHOCTHO-OPUEHTAIMOHHON c(hepe — YYBCTBO rOPJIOCTH 32 POCCUNMCKYIO
XUMUYECKYIO HAyKy, TYMaHU3M, OTHOLIEHUE K TPYIY, LIEJICYCTPEMIICHHOCTD;
2) B Tpy10BO# chepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JNajbHEenIIeH
o0pa3oBaTeIbHON TPACKTOPUY;
3) B mo3HaBaTeNbHOM (KOTHUTUBHOMW, HHTEIJICKTYaJIbHON) chepe — ymeHue
YIIPaBIATh CBOEH MO3HABATEIBHOM JAEATEIbHOCTHIO.
e MeTanpeIMeTHbIX
1) ucnonbp3oBaHME YMEHUI U HABBIKOB PAa3JIMYHBIX BUJIOB TO3HABATEIbHON
NEeSATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB NTO3HAHUSA (CUCTEMHO-
MH(OPMAIMOHHBIN aHATIN3, MOJICIMPOBAHUE) ISl U3YUYECHHSI Pa3JINYHBIX CTOPOH
OKPY’KaIOIIEH IEMCTBUTEILHOCTH;
2) UCIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYaIbHBIX ONepaluuii: ((opMyIupoBaHHE
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, 000011IeHNE, CUCTEMaTH3allus, BbISBICHUE
IIPUYHHHO-CJIEICTBEHHBIX CBS3€H, [IOUCK aHAJIOTOB;
3) yMeHue reHepupOBaTh UJIEU U ONIPENEIATh CPEACTBA, HEOOXOIUMBIE JUISl UX
peanu3anuy;
4) yMeHue onpenensaTh UEeNH U 33/1a4d JesTENbHOCTH, BHIOMPATh CPEACTBA
peanu3anuu UelIu U MPUMEHATh UX Ha MPAKTUKE;
5) UCOIb30BaHUE PA3TUYHBIX HICTOYHUKOB ISl OJTYUYEHUS XUMUYECKON
uHpopmarmu.\
® MpeIMeTHBIX
1. B mo3naBatenbHO# chepe
* J1aBaTh ONPEJEICHUSA NU3YUEHHBIX OHITHUI: BELIECTBO (XUMUYECKUN
AJIEMEHT, aTOM, MOH, MOJIEKYJIA, KPUCTAIUINYECKAs PEUIETKA, BELIECTBO,
MIPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYEcKask (hopMyJia, OTHOCUTEIbHAS
aTOMHas Macca, OTHOCHUTEJIbHASI MOJIEKYJISIpHAs Macca, BaJIEHTHOCTb,
OKCHJbI, KUCIIOTBI, OCHOBAHUS, COJIH, aM(POTEPHOCTh, UHIUKATOD,
NEPUOIMYECKUN 3aKOH, IEPUONYECcKasl CUCTEMA, epuoArndecKas Tabiuua,
M30TOTbI, XUMUYECKas CBS3b, DJIEKTPOOTPULIATETILHOCTh, CTETICHb
OKHUCJIEHUS, DJIEKTPOJINT); XUMUYECKask peakius (XUMUYECKOe
YPAaBHEHUE, TE€HETUYECKas CBSI3b, OKUCIEHUE, BOCCTAHOBIICHUE,
IIEKTPOIUTHUYECKAS JUCCOLMALINS, CKOPOCTh XUMHUYECKON PEAKIIHH );
* ONKUCHIBaTh IEMOHCTPAIMOHHBIE U CAMOCTOSITENIbHO ITPOBE/ICHHbIE
HKCIIEPUMEHTBI, UCTIOIB3YS ISl 3TOI0 €CTECTBEHHBIN (PyCCKU, POJIHON)
SI3BbIK U S3bIK XUMUU,
* ONKCHIBATh U Pa3InyaTh U3YUYEHHBIE KJIACCHl HEOPIraHUUYECKUX COEUHEHUH,
IIPOCTHIE U CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKLINN;
* KJIaccu(PUIMPOBATH U3yUYEHHBIE OOBEKTHI U SIBJICHUS;
* HaOmOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIBLHO MPOBOIUMBIE OTIBITHI,
XUMHUYECKUE PEAKIMHU, TPOTEKAIOLIUE B IPUPOE U B OBITY;



* JIenaTh BBIBOJIBI M YMO3AKITFOUCHHS U3 HAOFOICHHH, N3yYEeHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH, TPOTHO3UPOBATH CBOMCTBA HEM3YICHHBIX
BEIIECTB 10 aHAJIOTHH CO CBOMCTBAMH M3yYCHHBIX;

* CTPYKTYpUPOBaTh U3yUECHHBIA MaTEepUal U XUMUYECKYIO HH(DOPMAIHUIO,
MOJIYYEHHYIO U3 APYTHX UCTOUHUKOB,;

* MOJCIHUPOBATH CTPOCHHUE ATOMOB 3JIEMEHTOB MIEPBOTO — TPETHETO
NIepHoIOB (B paMKax M3yYCeHHBIX MOJIOKeHUN Teopun . Pesepdopra),
CTpOEHHUE TTPOCTEUIITX MOJIEKYII.

2. B yennocmno-opueHmayuoHHou cgepe:

* aHAJU3UPOBATH U OLICHUBATH MOCIEACTBUS ISl OKPYKAIOIIEH Cpe/Ibl
OBITOBOI M MPOU3BOJCTBEHHOM ACSITEIBHOCTH YEJIOBEKA, CBI3AHHOMU C
nepepadoTKOM BEIIECTB.

3. B mpyooesoii cghepe:
* TPOBOJUTH XUMHUYECCKUN IKCIICPUMEHT
4. B cghepe b6ezonacnocmu dxcuzHeoesmeibHOCu:

* OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSX, OKOTaX U APYTHX TPaBMax,
CBSI3aHHBIX C BEUIECTBAMU U J1a0OPaTOPHBIM 00OPYI0BAHUEM.

Pe3yJbTaTOM YCHENIHOTO MPOXOXKAEHHS TMPOrPaMMbl MOXET CIYXHUTh
y4acTHe B XHUMHYECKUX BUKTOPUHAX, HHTEIUICKTyaJbHBIX HUIpax IO XHUMUHU.
[TomydyeHHBIE B paMKax TaHHOTO Kypca XUMHUYECKHE 3HAHUS B JATbHEHIIIEM MOTYT
CIIY’)KUTh OCHOBOW JJII TIOJATOTOBKH OOYYArONIMXCsl K BBIOOPY OIPEIACICHHBIX
npodeccuii, CBSI3aHHBIX C XHMHYECKHUM TPOU3BOJCTBOM, CIIOCOOCTBOBATH
dbopMupoBaHUIO Yy OOydYarOIIUMXCS 3HAHUHW W yYMEHUM, HEOOXOJUMBIX B
MOBCEIHEBHOM  JKM3HM JyUIsi  Oe30macHOTo  oOpalieHuss ¢  BeleCTBaMHu,
WCITOJIb3yEMBIMH B OBITY.

3a pesyabrTart IIpomMe:kyTOUHON aTTECTAIUM JeTell ¢ OrPAHNYeHHBIMH
BO3MOKHOCTSAIMHU 3/I0POBbS 3aCUUTHIBAIOTCS YETBEPTHHIC U TOIOBBIC OTMETKH.

Mecto npeamera B 0a3MCHOM y4eOHOM IJIAHE
Jlnst peanuzanmu paboueit mporpaMMbl U3yUeHUs YIeOHOTO MpeaMeTa « XUMHUS) Ha
3Tare OCHOBHOTO OOIIero oOpa3oBaHMs y4eOHBIM IJIAHOM IIKOJIbI OTBeAeHO 136
yacoB. B oM uncie 68 yacoB B VIII knacce u 68 wacoB B IX kiacce, u3 pacuera
—2 yueOHbIX yaca B Henento B VI knacce m —2 ydeOHbIX yaca B Henmeno B X
KJ1acce.

COILEPKAHUE U3YYAEMOI'O KYPCA

O01mas xapakTepucTHKa y4e0HOI0 mpeamMera
Copnepxanue paboueld mporpaMMbl CTPYKTYPHUPOBAHO IO IIECTH OJIOKaM:
° MCTOIH:-I [NO3HAaHHA BEUIECCTB U XUMHUUYECCKUX SIBJICHUH.
e DKCHEpUMEHTAJIbHBIE OCHOBBI XMMHU;
e BemecTBo - 3HaHUA O COCTAaBE M CTPOSHHUHU BEIIECTB, MX BaKHEHIIINX
$U3NUECKUX U XMMUYECKHX CBOHCTBaX, OMOJIOTHUECKOM JI€HCTBUY;



e Xumuueckas peakuus - 3HaHUS 00 YCIOBHSIX, B KOTOPBIX MPOSIBISIOTCS
XMMHUYECKHE CBOICTBA BEILIECTB, CIOCO0axX YIMpaBICHU XUMHUECKUMU
IIpOLECCaMU;

e DJeMEHTAapHbIE OCHOBbI HEOPraHUYECKOW XUMMUU;

e [lepBoHavasibHBIE MTPEACTABICHUS 00 OPraHNYECKUX BELIECTBAX;

e XuMUS U )KU3HD - 3HAHUS U OMBIT MPAKTHUIECKON JAESITEITLHOCTH C
BEIIECTBaMH, KOTOPbIE HAaNOOJIee YaCTO yHOTPEOISIOTCS B IOBCETHEBHOM
YKU3HH, IIUPOKO KCIIONB3YIOTCA B IPOMBIIIIIEHHOCTH, CEJILCKOM XO35MCTBE,
Ha TPAHCIOPTE.

COIEPKAHUE U3YYAEMOI'O KYPCA
8 KUIIACC
(2 gaca B HezentO; BCero 68 4acoB)

BBenenue (4 yaca)

XuMusi — HayKa O BEIECTBaX, UX CBOMCTBAX U MPEBPAICHUSX.

[TonsaTie 0 XUMHYECKOM »JJIeMEHTE H (QopMax ero CyIieCTBOBaHUS:
CBOOOJ/IHBIX aTOMaXx, MPOCTHIX U CJIOXKHBIX BEIIECTBAX.

[IpeBpamiennie BemiecTB. OTIWYHE XUMUYECKUX PEAKIUN M (PU3MUIECKUX
saBieHUN. Poib XMMUM B )KU3HU YesioBeka. XemMopuiaus u xeMohoousi.

Kpatkue cBenenus 00 MCTOpUU BOSHUKHOBEHUS M pa3BUTHUsI xuMud. [lepuon
anxumuu. [lonarue o ¢unocopckom kamue. Xumusi XVI B. Pazpurne xumun Ha
Pycu. Ponb 0TeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMUYECKON HAyKU — pabOThI
M.B. JlomonocoBa, A.M. bytneposa, JI.11. Menneneena.

XHUMHUYECKAs] CHMBOJIMKA. 3HAKH XMMUYECKUX 3JIEMEHTOB U IPOUCXOKICHUE
ux Ha3BaHud. Xumudeckue opmyibl. Mugexkcet u  kKOdhQUIHEHTHI.
OTHOCUTENbHBIE aTOMHAasi M MOJEKYJspHas wmacchl. Pacuer maccoBod m0iu
XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie BEIIECTRA.

[lepuomnueckas cucrema xumudeckux snemeHToB J[.JMI. Menneneesa, ee
CTPYKTypa: Majble W OOJbIINE MEPUOIbl, TPYNNbl M TOATPYNNbI (TJIaBHAs M
noboyHas). Ileproguyeckas cucremMa Kak CIOpPaBOYHOE MOCOOWE ISl MOJyYEHUS
CBEJICHUM O XUMHUUYECKHUX DJIEMEHTaX.

Pacuernbie 3amaum. 1. HaxoxaeHue OTHOCHUTEIBHOM  MOJIEKYJISIPHOM
Macchl BEIIECTBA MO €ro XUMu4eckou ¢opmyie. 2. BeunciieHrne MaccoBOM J0JuU
3JIEMEHTA B BEILECTBE MO ero (hopmyIie.

Tema 1
ATOMBI XUMHYeCKHX 3j1eMeHTOB (10 JacoB)

AToMBI Kak ¢GopMa CYIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. (OCHOBHBIC
CBEJICHHSI O CTPOEHHUU aTOMOB. J[0Ka3aTenbCTBO CIIOAKHOCTH CTPOCHUSI aTOMOB.
OmnbiTel Pesepdopna. [lnanerapuas Moiens CTpoOeHUS aToMa.



CocTtaB aTOMHBIX fAlI€p: MPOTOHBI M HEUTPOHBI. OTHOCHUTEIBHAS ATOMHAs
Macca. B3auMoCBsI3p MOHATHN «POTOH», «HEUTPOH», «OTHOCUTEIbHAS ATOMHAas
Maccay.

W3meHeHne uMcia OPOTOHOB B sAApe aroMa — oOOpa30BaHHE HOBBIX
XUMHUUYECKHUX DJICMCHTOB.

M3MeHeHne Yuciaa HEUTPOHOB B sA/Ipe aromMa — OOpa30BaHHE H30TOIOB.
CoBpeMeHHOE OIpeeeHUE MOHATUS «XUMHYECKUM siemMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJHOTO XHUMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTpPOCHHE DJJICKTPOHHBIX O000JIOYEK AaTOMOB XHMHYECKHX
aneMeHToB Ne 1-20 mepumommueckoit cucrembl .M. MenneneeBa. lloHaTtue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[lepuonuueckass cucrema xumuuyeckux diemeHToB J[[.M. MenneneeBa u
CTPOCHHE aTOMOB: (DM3WYECKUH CMBICI TOPSJIKOBOTO HOMEpa JIeMEHTa, HoMepa
CpYyNIIbI, HOMEpA MEPUOAA.

N3MeHeHne yucna 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpPOBHE aToMa
XUMHUUYECKOTO JJIeMEHTa — OOpa30BaHUE TOJIOKUTEIBbHBIX M OTPUIATEIbHBIX
nOoHOB. MoHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB M HeMeTauioB. [IpuunHbI
M3MEHEHUS METANIMYECKAX U HEMETAIUIMYECKUX CBOMCTB B IMEPHOIAX U TPYIIIAX.

OO6pazoBanue OuHapHbiX coenuHeHui. [lonsTe 00 MOHHOU cBsi3u. CxeMbl
o0pa3oBaHUsI HOHHOU CBSI3H.

B3anmoieiicTBHEe aTOMOB XMMHUYECKUX AJIEMEHTOB-HEMETAIOB MEXKTy COOOM
— oOpa3oBaHHe JBYXaTOMHBIX MOJIEKYJl TIPOCTBIX BemiecTB. KoBajgeHTHas
HETIOJIIpHAs XUMHUUECKasl CBS3b. DJICKTPOHHBIE U CTPYKTYPHBIC (POPMYIIBI.

B3anmoieiicTBEe aTOMOB XMMHUYECKHUX AJIEMEHTOB-HEMETAIOB MEXKITy COOOM
— oOpa3oBaHMe OWHAPHBIX COCAMHEHUN HEMETAJIOB. DJICKTPOOTPHIIATECIBHOCTD.
[ToHsiTHE O KOBAJICHTHOW TOJISIPHOM CBSI3H.

B3aumopeiicTBuE aTOMOB XUMHUYECKUX AJIEMEHTOB-METAIJIOB MEXKY COOON —
o0pazoBaHrE METALTNYECKUX KpUcTauioB. [[oHsITHE O METANIMUECKOM CBS3H.

JemoncTpanuu. Mojenu aToMOB XMMHYECKUX 3JIEMEHTOB. [lepuognueckas
CUCTeMa XMMHUUYecKux 3yeMeHToB /.M. Menneneena.

Tema 2
IIpoctobie BemecTBa (7 4acoB)

[TomoskeHWe METAUIOB W HEMETAUIOB B MEPUOJUYCCKOM  CHCTEME
xumuueckux anemeHtoB [[.M. MenneneeBa. BaxkHeuinne MmpocThle BELIECTBA —
METAJIIBI: KEJIe30, aJIOMUHUM, Kalbl[Ud, MarHuii, HaTpuil, kanuid. OOmue
(dbU3UYECKUEe CBONCTBA METAJIOB.

BaxxHelime mpocThie BeMIECTBA — HEMETAJUIbI, OOpa30BaHHBIC aTOMaMH
KHCIIOpOJia, BOAOPOa, a30Ta, cephl, docdopa, yrinepoma. CriocoOHOCT, aTOMOB
XUMHYECKHX 3JIEMEHTOB K OOpa30BaHHUIO HECKOJBKUX TPOCTBIX BEIIECTB —
algtoTponus. AnoTrpomHble  Momudukanuu  Kuciaopona, ¢ocdopa u  oJoma.
MeTaiideckue ¥ HEMETaJUTMYECKHUE  CBOMCTBA  INMPOCTBIX  BEIIECTB.
OTHOCHTEIIBHOCTD JICJICHHS MPOCTHIX BEIISCTB HA METAJUTbl U HEMETAILIBI.



[TocrosinHass ABoranpo. KonmmuectBo BemectBa. Monbs. MonsipHas macca.
MousipHbIii  00beM Ta3000pa3HbIX BewlecTB. KpaTHble eIMHWIBI KOJWYECTBa
BEILIECTBA — MWUIMNMOJIb U KWJIOMOJIb, MAJUIMMOJISIPHAS U KWJIOMOJISIPHAs MacChl
BEIIECTBA, MUJUITUMOJIAPHBINA U KUJIOMOJISIPHBIN 00BEMbI Ta3000pa3HBIX BEIIECTB.

Pacuersl ¢ UCIIONIB30BAHMEM NOHATHNA «KOJUYECTBO BEIIECTBA», «MOJISPHAs
Maccay, «MOJISIPHBIN 00beM Ta30B», «IIOCTOSHHAs ABOTAIPOY.

Pacuernbie 3amaum. 1. Beruucimenwe MoONSIpHOM MacChl BEHIECTB IO
xumMudeckuM (opmynaM. 2. Pacderbl ¢ UCHOJIb30BAaHUEM MOHSITHH «KOJIWYECTBO
BEIIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIH OOBEM Ta30B», «IOCTOSHHAs
ABoraapoy.

JMemoncTpanuu. [lomyyenue o3ona. OOpasubl OeIoro M ceporo o0JoBa,
oenoro u kpacHoro ¢ocdopa. HekoTopsie MeTayIbl 1 HEMETAIIbl KOJIMYECTBOM
BeniecTBa 1 Mok, Mozenp MoJisipHOro 00beMa ra3000pa3HbIX BELIECTB.

Tema 3
CoenuHeHnusi XMMH4Y€CKHUX 3J1eMeHTOB (12 yacoB).

Crenenb okucnenus. OnpeaeneHne CTENEHW OKHCIEHUS 3JEMEHTOB IO
xumuueckoit dopmyne coeauHenus. CoctaBieHue ¢Gopmysl OMHAPHBIX COEIU-
HEHUH, 001 crmoco0d uX Ha3bIBaHUS. BUHAPHBIE COETMHEHUS: OKCUbI, XJIOPHUIBI,
cyinbduasl U ap. CocraBienue ux Qopmyn. IlpencraButenn OKCHIOB: BOJA,
YIJIEKUCIIBIM Ta3 U HETallleHasi U3BECTbh.

[IpencraBurenu JieTydnx BOJOPOJHBIX COEAMHEHUH: XJIOPOBOAOPOA U
aMMMUaK.

OcHoBaHusl, UX COCTaB W Ha3BaHMs. PacTBOPMMOCTh OCHOBaHUW B BOJE.
Tabnuiia pacTBOPUMOCTU THAPOKCUIIOB U coJield B Bojie. [IpencraButenu meaoue:
TUAPOKCHUABl HATpUsl, KaIusd U Kanbuus. [IOHSATHE O Ka4eCTBEHHBIX PEaKLHSIX.
Nupukatopsl. U3MeHEHNE OKpACKK MHAUKATOPOB B LIECTOYHOM CpeEE.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukarus kucnor. [IpeacraBurenu
KUCJIOT: CE€pHas, COJIsiHas W a30THad. V3MEeHeHHWe OKpACKh HWHAUKATOPOB B
KUCJIOTHOM Cpeie.

Kucnotel, ux cocraB u Hasanusa. Knaccuduxamus xwucinor. IlpeacraBurenu
KUCJIOT: CE€pHas, CoJisiHas W a30THad. V3MEeHeHHe OKpACKH HWHAUKATOPOB B
KUCJIOTHOM CpeJiE.

Conu Kak TPOM3BOJHBIE KUCIOT M OCHOBaHMU. WX cOoCTaB M Ha3BaHWUS.
PactBopumocTs coneit B Boze. [IpeactaBurenu comeit: XJIOpu1 HaTpusi, KapOoHAT 1
docdat KanpIus.

AMOp}HBIE U KPUCTATUTHYECKUE BEIIECTRA.

MexXMONEKYJIApHbIE B3aUMOACUCTBUSA. THUINBI KPUCTAIUIMYECKUX PEUIETOK:
WOHHAs, AaTOMHasi, MOJIEKYJSipHAs M METaUIM4ecKas. 3aBUCUMOCTb CBOICTB
BEIIECTB OT TUMOB KPUCTAINIMYECKUX PELIECTOK.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIDHOTO  CTPOCHMS.  3aKOH
MTOCTOSTHCTBA COCTaBa ISl BELIECTB MOJIEKYJISIPHOTO CTPOCHHS.

YucTtele BemniecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPIABIX U ra3000pa3HbIX
cMmeceii. CBoMcTBa YUCTHIX BemiecTB U cMmeceil. X coctas. MaccoBasg u o0ObeMHas



IO KOMIIOHEHTa cMecHu. PacueThl, CBSI3aHHBIC C HCIIOJB30BAHHEM ITOHSITHSA
«IOTIS.

PacuerHnsble 3agaun. 1. Pacuer MaccoBO U 00BEMHOM HOJIEH KOMIIOHEHTOB
CMECH BeIleCTB. 2. BplunciieHMe MaccOoBOM JOJIM BELIECTBA B PAacTBOpPE MO W3-
BECTHOM MAcCE€ PaCTBOPEHHOI'O BEHIECTBA U Macce pacTtBoputens. 3. Beruucinenue
Macchl PacTBOPSEMOrO BEIIECTBA U PACTBOPUTEIIS,, HEOOXOAUMBIX [Jii MpHU-
TOTOBJICHUSL OINPEACICHHOM MacChl PacTBOpa € M3BECTHOM MAacCOBOM JOJEH
PAacCTBOPEHHOTO BEIIECTBA.

JlemoncTpanmun. O6pa3ipl OKCHUJIOB, KMCJIOT, OCHOBaHMM U cojiel. Moaenu
KPUCTAUTMYECKUX PENIeTOK XJIOpHJa HaTpus, anMmasa, okcuaa yriepona (IV).
B3peiB cMecu Bosioposia ¢ Bo3ayxoM. CriocoObl pazaesieHus: cMeceit. JIucTuiuisius
BOJIBI.

JlaGoparopHubie ombIThl. 1. 3HAKOMCTBO C 00Opa3llaMu BEIIECTB Pa3HBIX
KJ1accoB. 2. Pa3nesenue cmecen.

Tema4d
H3menenns, npoucxoasiniue ¢ Bemecrsamu (10 gacos)

[TonsiTie sABAEHUI KaK W3MEHEHHM, MPOUCXOIANIMX C BEIIECTBAMH.
SIBneHus, CBSI3aHHBIE C U3BMEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA MPHU
MOCTOSTHHOM €ro cocTaBe, — (usnueckue sBieHus. Du3MYeCKUe SBICHUS B
XUMHM: JUCTWULINUSA, KPUCTAIUIM3ALMA, BbIIAPUBAHME U BO3TOHKA BEUIECTB,
HEeHTpU(PYTUPOBAHUE.

SIBiieHUsA, CBSA3aHHBIE C M3MEHEHHEM COCTaBa BEUIECTBA, — XUMHUUYECKUE
peakuuu. [Ipu3Haku U yciioBus mpoTekaHUs XuMuueckux peakiuid. [lonstue o0
DK30- U DHAOTEPMHUUYECKHX pEaKIUAX. Peakuuu TropeHuss KaK YaCTHBIM Cilydau
DK30TEPMHUYECKUX PEAKIUHN, IPOTEKAOIIMX C BBIJICIICHUEM CBETA.

3aKOH COXpaHEHMsS MacChl BEHIECTB. XUMHUUYECKHE YpPaBHEHHUs. 3HAYCHHUE
UHJEKCOB U K03 urrieHToB. CocTaBlIeHUE YPABHEHUN XUMHUUECKUX PEAKIIHM.

PacueTbl o xuMu4eckuM ypaBHEHHSM. PemieHue 3agay Ha HaXO0XKICHUE
KOJIMYECTBa BEIIECTBA, MacChl WM O0beMa MPOAYKTa PEAKIUU IO KOJIUYECTBY
BEILIECTBA, MAcCe WM 00bEMY MCXOJHOTO BellecTBa. Pacuersl ¢ UCIOIb30BaHUEM
MOHATHUSI «JIOJIS»* KOTJa MCXOJHOE BEIIECTBO JaHO B BHUJE pacTBOpa C 3aJaHHOMU
MAaCCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA WM COACPKHUT OMPEACICHHYIO JIOJI0
IIPUMECEH.

Peakiun pasnoxenusn» IloHsATHE O CKOPOCTH XHWMHUYECKHX PEAKLUU.
Karanuszaropsl. DepMeHTBHI.

Peakiun coennnenus. KaranuThueckne M HEKATAIUTUYECKUE PEAKLUU.
OOpatumMbie U HeOOpaTUMBIE PEAKITHH.

Peakunu 3amenieHusi. DIEKTPOXUMHUUECKUN PAJT HAPSHKEHUI METaJIOB, €r0
MCIOJIb30BaHUE JIJI1 MPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIUN MEKTY
METAJJIAaMH U PAacTBOpPaMU KHUCJIOT. Peakuuu BBITECHEHHS OJHHMX METAIOB M3
pacTBOPOB HUX COJIEN IPYTUMU METAJJIAMH.

Peakuun oomeHa. Peakiiuu HelTpanu3anuu. Y CI0BUS MPOTEKAHUS peaKIui
oOMEeHa B pacTBOpax J0 KOHIIA.



Tunel XuMUYecKUx peakuui (M0 MPU3HAKY «YUCIO U COCTaB HMCXOIHBIX
BCIIECTB W TPOJYKTOB pEaKlMW») Ha TMpPUMEpPe CBOWCTB BOIbl. Peakius

Pa3JIOKCHUA — OJJICKTPOJIM3 BOABI. P CaKlMM COCIUHCHUA — BSaHMOﬂeﬁCTBHe
BOJAbI C OKCHMAAMHM MCTAIJIOB M HCEMCTAJJIOB. [TonsTue (KTHAPOKCUABD). PCaKI_[I/II/I
3aMCILICHUA — BSaHMOHCﬁCTBHe BOJAbI C IICJIIOYHBIMH KN IMICIOYHO3CMCIBbHBIMU

MeTtaimamu. Peakiiun oOMmeHa (Ha mpumepe Tuapoimsa cyibpuiaa aTioMUHHUS U
KapOuia KaabIus).

PacuerHble 3agaun. 1. BeuncieHne N0 XMMUYECKUM YPaBHEHUSM MaccChl
WIM KOJMYECTBA BEIIECTBAa IO M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA
OJTHOTO M3 BCTYNAIOIIUX B pEAKLMI0O BEHIECTB WIM NPOAYKTOB peakuuu. 2.
Bbruncnenne maccol (KOJIMYECTBA BEIIECTBA, 00bEMa) MPOAYKTA pEaKluu, €CIU
U3BECTHA Macca HCXOJHOIO BEILIECTBA, COJEPIKALIErO ONPEACICHHYIO JIOJII0
npumeceid. 3. Bpluucienne Macchl (KOJMYECTBA BeIECTBA, 00beMa) MPOAYKTa
peaklMM, €CIM HW3BECTHAa Macca pacTBOpa W MaccoBas [0JiI PacTBOPEHHOIO
BEILECTBA.

JemoncTpanuu. [Tpumeps! puznyeckux ABICHUI: a) IIaBlIeHUE TapapuHa;
0) BO3roHKa MoJAa WM OEH30MHOM KHUCJIOTHI; B) pacTBOPEHHE IE€pMaH-ravara
Kanus; r) aud@ys3uss TyIIUCTBIX BEUIECTB C TOPSILEH JaMIOYKH HAKaIUBAHUA.
[IpuMepbl XUMHUYECKMX SIBJICHUN: a) ropeHue wmarHusi, ¢ocdopa; 0)
B3aMMOJICUCTBUE COJSHOM KHUCIOTHI C MPamMoOpoOM WM MEJIOM; B) MOJIy4YEHHUE
runpokcusia menu (I1); r) pacTBopeHHe MOTyUYEHHOrO THAPOKCUAA B KUCIOTaX; [)
B3aumozeiicteue okcuaa menu (II) ¢ cepHoit KucnOTOW TIpW HAarpeBaHUU; €)
pa3jioXeHHe NMepMaHraHaTa Kajus; >K) B3aUMOJEHCTBUE pa30aBJIEHHBIX KUCIOT C
METaJUIaMH; 3) pa3yIoKEHUE IEPOKCHIa BOJOPOAA; H) 3JEKTPOJIU3 BOIBI.

JlaGopaTopHbie onbIThbl. 3. CpaBHEHHE CKOPOCTH HCIAPEHHS] BOJBI U
CIMpTa 10 UCUE3HOBEHUIO UX Kareab Ha (GuiIbTpoBanbHON Oymare. 4. OKucieHue
MEJH B IUJIAMEHU CIIUPTOBKU WM Topenku. 5. [lomyTHeHHe W3BECTKOBOM BOJBI OT
BBIJIBIXa€MOr0  yrieKucioro rasza. 6. IlomydyeHue  yryiekuciaoro  rasa
B3aUMOJICUCTBUEM COJbl U KUCJIOTHI. 7. 3aMellleHHe MEIH B PacTBOpPE XJIOpUIa
meau (IT) sxenezom.

Tema 5

IpakTuxkym Ne 1

IIpocreiilne onepanum ¢ BemecTBOM (J uacos)

1. TlpaBuna TeXHMKH O€30MaCHOCTH MpU paboTe B XUMHUUYECKOM KaOHWHETE.
[Ipuembr oOpareHusi ¢ 7a00pPAaTOPHBIM OOOPYJOBAaHHMEM W HarpeBaTEIbHBIMU
npubopamu. 2. 3yueHue CTpoeHUs TUIAMEHU CIUPTOBKU. 3. BUIBI XUMUYECKUX
peakiui. 4. [Ipuznaku xumMuueckux peakiui. 5. [Ipurorosnenue pactBopa caxapa
U OIpe/ieJICHHEe MacCOBOW JIOJU €0 B pacTBOpE.

(ITpumeuanue: B LIEJSAX JIYUIIETO YCBOCHUS MaTepuaia NpeablIynX TeM
MpaKkTUYECKue paboThl MPOBOAATCS Cpa3y MOCIe U3yUCHUs MaTepuaa).

Temab
PacTBopenne. PacTBoprbl. CBoiicTBa pacCTBOPOB 3JI€KTPOJIUTOB (/8 uacos)



PactBopenue kak (usuko-xumuueckuit npouecc. Ilonstue o rugparax u
Kpuctajuioruaparax. PactBopumocTh. KpuBbIE pacTBOPUMOCTH KaK MOJICIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJABIX BEILIECTB OT TeMmmepaTypbl. HackleHHsbIe,
HEHACBHIILICHHBIC U TIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB MJIs MPUPOIbI
Y CEIIbCKOTO XO35MCTBA.

[lonsiTue 00 SJIEKTPONMTHYECKOW AUCCOLMALMH. DJIEKTPOJHUTHl U
HERJIEKTPOJIUTHI. MeXaHu3M JTUCCOLUAIMU BJEKTPOIUTOB C PAa3IUYHBIM THUIIOM
XUMUAYECKON CBsi3U. CTENneHb SJIEKTPOIUTUYECKOW auccounanuu. CuibHbBIE U
ci1a0ble AJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DIEKTPOIUTUYECKON auccounanuu. oHHbIe
ypaBHEHUSI peakiuid. YCIOBUS TMPOTEKAHUS pEakuuu OOMEHa MEXIy dJIEeKT-
poJUTaMU JO KOHIA B CBETE MOHHBIX MPEICTABICHUIA.

Knaccudukanys HOHOB U MX CBOWCTBA.

Kucnorsl, ux knaccudukanus. Jluccoruanus KUCJIOT U UX CBOMCTBA B CBETE
TEOPHUU DJICKTPOJIUTUUECKON Nrucconnanuu. MoJeKyJIapHbIle U HOHHbBIE YPaBHEHUS
peakuuil KUCIOT. B3anMoAencTBUE KUCIOT C METAJNIaMHU. DJEKTPOXUMUYECKUN
PN HANPSDKEHWA METauIoB. B3aMmoaencTBHE KHUCIOT C OKCHUAAMH METAJUIOB.
B3auMonencTBUE KUCIOT C OCHOBAaHHUSIMH — PEAKIMS HEUTpalru3alNH.
B3aumopeiictBue KucnoT ¢ coisiMu. Mcnonib3oBanue Tabauibl paCTBOPUMOCTH JIJIs1
XapaKTePUCTUKUA XUMUUYECKUX CBONCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jucconuanus OCHOBaHUN U UX CBOMCTBA B
CBETE TEOPUM DJICKTPOJMTUYECKON IHCCONMaU. B3anMoencTBue OCHOBAHUN C
KHCIIOTaMHU, KHUCIOTHBIMA OKCHJIaMH H coJisiMu. Mcmonb3oBaHue TaOIUIThI
pacTBOPUMOCTH  [JIJISl  XapaKTEPUCTHKA XUMHUUYECKHUX CBOWCTB OCHOBAHUH.
PaznoxeHnne HepacTBOPUMBIX OCHOBAHUH ITPY HATPEBAHUMU.

Commn, wmx ximaccuukauss U AUCCOIMAIMSA PA3JIUYHBIX THUIOB COJICH.
CBoMCTBa COJIEM B CBETE TEOPUU DIICKTPOIUTUUECKOM Auccouuanuu. Bizanmo-
JNIEUCTBHE COJEM C METa/ulaMH, YCIOBUS MPOTEKAHUA JTUX  PEAKLHI.
BzaumopnelictBue coneid ¢ KMCIOTaMH, OCHOBAaHUSIMH U coJiiMu. Mcmonb3oBaHue
TaOJIUIBI PACTBOPUMOCTH JJIsI XapAKTEPUCTUKN XUMUYECKUX CBOMCTB COJICH.

O06oOmieHne cBefeHU 00 OKcHAax, WX KiIacCU(PUKAIMU M XUMHUYECKUX
CBOMCTBAX.

['eneTnueckue psapl METAUIOB U HEMETAJUIOB. [ 'eHeThudecKas CBsI3b MEXKIY
KJIacCaMU HEOPTaHUYECKHUX BEIIECTB.

OKUCAUTETLHO-BOCCTAHOBUTEIBHBIC peakiuu. Oxkucaurenb u
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJICHUE.

Peakiuu woHHOTO 0OOMEHA W OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIEC PEAKITUH.
CocraBiieHUE ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM
AIIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAIIJIOB, KUCIIOT U COJIEH B
CBETE MPEICTABICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIX MPOIIECcCaX.

Jdemoncrpanuu. McnblTanuwe  BemleCTB W HUX  pPacTBOPOB  Ha
ANEKTPONPOBOJIHOCTh. JIBMKEHME OKpAIICHHBIX MOHOB B JJIEKTPUYECKOM IIOJIE.
3aBUCHUMOCTb  DJIEKTPOIPOBOAHOCTH YKCYCHOW KHCIJIOTBI OT KOHIIEHTPALHH.



B3aumoneiicTBue I1uHKa ¢ cepoil, cosstHOM kuciotou, xmopuaom meau (II).
['openne maraus. BzaumoaencTBue XJIOPHOM U CEPOBOIOPOIHON BOJIBI.
JlaGopaTopHble onbIThl. 8. Peaknnu, xapakTepHsIe Uil pACTBOPOB KUCIIOT

(comstHOM wmnm cepHoi). 9. Peakuuu, XapakTepHble AJii PacTBOPOB IIeJoueH
(runpokcuoB Hatpus Wi kanusi). 10. [lonydeHune U cBOMCTBa HEPACTBOPUMOTO
ocHoBaHusl, HanpuMmep Tujapokcuaa meau (II). 11. Peaknuu, xapaktepHbie st
pacTBopoB coseit (Hampumep, 1t xjaopuaa meau (I11). 12. Peakiuu, xapakTepHbie
JUISL OCHOBHBIX OKCHUJOB (Hampumep, s okcuaa kaibius). 13. Peakuuw,
XapaKTepHbIE AJI1 KUCIOTHBIX OKCUIOB (HampuUMep, Il YIJIEKUCIIOTo ra3a).

Tema?7

IpakTukym Ne 2

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB (2 yaca)

6. CBoOMCTBa KHUCJIOT, OCHOBAaHHM, OKCHJIOB M coyiei. 7. Pemenue
AKCIIEpUMEHTAJIBHBIX 3aJ1a4.

(ITpumeuanue: B 1IENIIX JIYUIIEro YCBOSHHUS MaTepHuaja MPeablIyIuX TeM
MPaKTUYECKUE PabOThI MPOBOSATCS Cpa3y MOCIIe U3YyUCHHS MaTepuaa).

COAEPXXAHUME NU3YHAEMOI'O KYPCA
9 KVIACC
OBLIAA XUMUA

(2 gaca B HezemtO; BCero 68 4acoB)

IToBTOpeHNe OCHOBHBLIX BONMPOCOB Kypca 8 KJjacca M BBeleHHe B Kypc 9
KJj1acca (6 uacos)

XapakTepuCTUKA 3JIEMEHTA MO €ro MOJIOKEHUIO B MEPUOANYECKON CHCTEME
xuMudeckux snemeHToB JI. M. MenpgeneeBa. CBoiicTBa OKCHJIOB, KHCIJIOT, OC-
HOBAHUM U COJIEH B CBETE TEOPUHU DJIEKTPOIUTHUECKON AUCCOLUMALUU U TTPOLIECCOB
OKHUCJIEHUSI-BOCCTAHOBIICHHUS. [ eHeTHUecKue psiibl MeTalia 1 HeMeTaslia.

[Tonsitue o mepexoaHbIX 3nemMeHTax. AMdorepHocTb. ['eHeTHUECKUU psin
NEePEXOAHOTO JIEMEHTA.

[Tepuoauyeckuii 3aK0H ¥ MEPUOANUECKAs CUCTEMA XUMHYECKUX AJIEMEHTOB
. 1. MenaeneeBa B CBETE YUECHUS O CTpOeHUH atoma. VX 3HaueHue.

JlaGopaTopHblii onbIT. 1. [Tonydyenue ruJipokcuia IMHKA U UCCIIEOBAHHE

€r0 CBOWCTB.

Temal
Metamibl (15 uacos)

[TosoxeHne METaIoB B MEPUOAUYECKON CHUCTEME XUMHYECKUX AJIEMEHTOB
. K. Menneneea. Metaiuimyeckasi KpUCTAIIMYECKAs PEMIETKA U METAIUIMYECKAs
XuMuueckass cBsi3b. OOmme ¢usudeckre cBodcTBa MertauioB. CruiaBel, HX
CBOMCTBA M 3HaueHUE. XMMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAaHOBMTEJICH.
DJIEKTPOXUMHUYECKUN Ppsifi HANPSKEHUH METalJIoOB M €ro MCIOJIb30BAaHUE A
XapaKTEPUCTUKNA XUMHYECKUX CBOWCTB KOHKPETHBIX MeTauioB. (CmocoObl



MOJIYYEHHUSI METAJUIOB: TUPO-, TUJIPO- U dJIEKTpoMeTautyprus. Kopposust MeTaiuion
U CIIOCOOBI OOPHOBI C HEM.

OOmjasi xapakTepUCTUKA WIEJIOYHBIX METalIoB. MeTauibl B IPUPO/IE.
O6mme cnocoOwl ux momydenus. CtpoeHue atomoB. lllemodnpie MeTamiabl —
MPOCTHIE BEIIECTBA, WX (U3MYECKHE W XUMHUYECKHE CBOWCTBA. Bakuenmme
COCIMHEHUS WIEJOYHBIX METAJIOB — OKCH/IbI, TUAPOKCUILI U COJIH (XJIOPUIBI,
KapOOHATHI, CyJIb(aThl, HUTPATHI), WX CBONCTBA W NPUMCHCHHE B HAPOIHOM
xo3sicTBe. Kanuitaeie yo0peHus.

OO6mast XxapakTepucTHKa DJIEMEHTOB TyaBHOM mnoarpynmnsl Il rpynmsl.

CTpOCHI/Ie aTOMOB. H_IGHO‘{HOSGMGHLHBIC MCTAJJIBI — IIPOCTBIC BCHICCTBA, HX
(1)I/ISI/I‘ICCKI/I6 u XUMHUYCCKHUC CBOMCTBA. Baxneiimue COCIMHCHUA
IMCJIOYHO3CMCIIbHBIX MCTAJUIOB — OKCHABI, THAPOKCHUABI W COJIHU (XJ'IOpI/II[I)I,

KapOOHAThl, HUTpATHl, CyibdaThl U ¢ocdaThl), UX CBONCTBA U MPUMEHEHUE B
HapOJHOM XO3SIMCTBE.

Amomunnii. CtpoeHue aroma, (U3MYECKME W XUMHUYECKHE CBOWCTBA
npocroro BeniecTBa. COEAMHEHUS AQIIOMUHUSL — OKCUJ W THAPOKCUI, HX
amdoTtepHbIil XapakTep. Baxknelmue conu antomunud. [IpuMeHenne anoMuHus 1
€ro COCMHEHHU.

Kenezo. Ctpoenue aroma, GU3MUYECKUE U XMMHUUYECKHUE CBOMCTBA MPOCTOrO
BemecTBa. | enetnueckue panel Fe?* u Fe®*. Kawectsennwle peakuum na Fe** n
Fe3*. Baxueiimue cons xeie3a. 3HaUCHHE JKeJIE3a, Er0 COCAMHEHHMI U CILIaBOB B
IIPUPOAE U HAPOJHOM XO3SUCTBE.

JemoncTpanuu. OOpa3sipl IIETOYHBIX W IIEJIOYHO3EMEIbHBIX METAJJIOB.
OO6pa3upl craBoB. B3ammojeiicTBue HaTpus, auTus W Kambmus ¢ BOJIOM.
B3aumopencTBre HaTpUs U MAarHus ¢ KACIOpOAOM. B3auMonencTBre MeTalioB C
HeMetauiamu. [Tonyuenue runpoxcuos xenesa (II) u (I11).

JlaGopaTopHbie onbIThl. 2. O3HAaKOMJICHHE C OOpasllaMu METalioB. 3.
B3anmonenicTBue METAIIOB C pacTBOPaMH KUCIOT U coneil. 4. O3HaKOMIIEHHE C
oOpasiiaMyd MPUPOJHBIX COCAMHEHUMN: a) HATpusi; O) Kajblius; B) AJIFOMUHHUS; T)
xkenesa. 5. [lomydeHne rUApOKCHMIA AIIOMUHHS U €ro B3aUMOJIECHCTBHE C paCT-
BOpaMH KMCIIOT M Iienodeii. 6. KauecTBeHHBIE peakiuu Ha MOHEI Fe* u Fe?”,

Tema?2

IIpakTukym Ne 1

CaoiicTBa MeTaJIJIOB M MX COeIMHeHNH (3 waca)

1. Ocy1iiecTBiI€HUE LETOYKN XUMUYECKUX MpeBpalleHnii MetaioB. 2. [lonydenne
M CBOMCTBAa COCAUMHEHUN MeTalioB. 3. PellleHHE SKCIIEpUMEHTANIbHBIX 3ajad Ha
pacrio3HaBaHKE U MOJYyYEHUE BEIIECTB.

Tema3
HemeTanasl (23 uaca)

OO0miast xapakTepucCTUKa HEMETaJUIOB: TIOJIO)KEHUE B TMEPHUOIUYECKOM
cucteme JI. VM. MenneneeBa, O0COOCHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTPH-
ATEIbHOCTh KaK Mepa «HEMETAJUIMYHOCTH», PSA dBJIEKTPOOTPUIATEIHHOCTH.
Kpucramiueckoe CTpOe€HHE HEMETaNIOB — TMPOCTHIX BELIECTB. AJLIOTPOMUS.



@u3nuecKkue CBOWCTBA HEMETAIOB. (OTHOCHUTENBHOCTh MOHATHH «METAJD»,
«HEMETaJU.

Bopopoa. Ilonoxenne B mepuOAMYECKON CUCTEME XMMHUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CtpoeHre atoMa U MoJIeKyJibl. DU3nyeckue U XUMHUYECKHE
CBOICTBa BOAOPO/IA, €r0 MOJIYYEHUE U IPUMEHEHHE.

OO6mas xapakTepucTuka rajoreHoB. Ctpoenue aroMoB. [IpocTeie BemecTna,
uX (U3NUECKHE M XHMHYECKHEe CBOMCTBA. OCHOBHBIC COCIUHCHHS TaJIOTCHOB
(raJJoreHOBOIOPO/IbI M TaJIOTEHUIBI), UX cBOMcTBA. KauecTBeHHast peakiys Ha XJ10-
pun-uoH. Kparkue cBenenus o xiope, Opome, ¢rope u umone. [Ipumenenue
raJIOT€HOB U UX COEAMHEHUN B HAPOJIHOM XO351CTBE.

Cepa. CtpoeHne aroma, aJIOTPOIHS, CBOMCTBA M MNPUMEHEHUE
pombuueckoit ceprl. Oxcuapbl cepol (IV) u (VI), ux noixyuenue, CBOMCTBA U IPUME-
HeHue. CepoBOJIOPO/IHAS U CEepHUCTAst KUCHOThL. CepHasi KUCIOTa U €€ COJH, HX
MIPUMEHEHHUE B HApOAHOM X03siiicTBe. KauecTBeHHas peakius Ha Cyab(aT-uoH.

A3or. CtpoeHue aroMa MW MOJIEKYJbI, CBOMCTBA IIPOCTOrO BEMIECTBA.
AMMHaK, CTPOCHHE, CBOWMCTBA, MOJy4YeHHWE W npuMmeHeHue. Colin aMMOHHS, UX
corictea U npumeHeHue. Oxcuabl azota (II) m (IV). AszorHas kuciora, ee
CBOMCTBa W mpuMeHeHue. HuTpaThl U HUTPUTHI, MpoOJeMa UX COACPKaHUS B
CEJIbCKOXO3SIICTBEHHON NPOAYKIUU. A30THBIE YA00PEHHUS.

®ocdop. CrtpoeHue aroma, alJOTPOINHUs,, CBOMCTBA OEIOr0 M KpacHOTO
docdhopa, ux mnpumenenue. OcHOBHbe coeauHeHus:: okcunx Qocdopa (V),
oprodochopHas kuciota u docdatsl. DochopHbie y100pEeHHUS.

Yrnepoa. CtpoeHuwe artoma, auIOTPONUs, CBOMCTBA  aJUIOTPOMHBIX
moaudukammii, npumenenue. Oxcuanl yraepoga (II) u (IV), ux cBoiicTBa u
npumeHeHnue. KaduecTBeHHas peakuusi Ha yrieKuciblid ra3. KapOoHaThl: KaJlblUT,
coJla, OTalll, UX 3HAYEHUE B MPUPOJE U KU3HU yenoBeka. KauecTBeHHas peakius
Ha KapOOHAT-HOH.

Kpemnuii. CtpoeHne atoma, KpUCTAUIMYECKUNA KPEMHUW, €r0 CBOWCTBA U
npumenenne. Oxcun kpemuus (1V), ero npupoaHbie pasHOBUAHOCTH. CHIIMKATHI.
3HaYeHUE COCOUMHEHHMM KpPEMHMS B JKMBOM M HexuBouW mnpupoxe. llonstue o
CUJTMKATHOM MPOMBIIIIICHHOCTH.

JemoncTpanuu.  OOpasubl  rajoreHoB  —  MPOCTBIX  BEIIECTB.
B3auMozeiicTBuE raJIoreHOB C HATpUEM, aTlOMUHKHEM. BriTecHeHHe Xaopom Opoma
WJIM UOJ1a U3 PACTBOPOB UX COJIEH.

BzanmopenicTBre cepbl ¢ MeTaiaMH, BOJIOPOJOM U KUCIIOPOIOM.

B3auMoencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIOTBI C MEABIO.

[Tornoienne yriaeM pacTBOPEHHBIX BEIECTB WM Ta30B. BoccTaHoBieHue
Menu w3 ee okcuma yriem. OOpasilbl MPUPOIHBIX COCIWHEHUM XJIOpa, CEPHI,
docdopa, yriaepoaa, kpemuaus. OOpa3Ipl BaKHEUIIUX 1T HAPOJTHOTO XO3SHCTBA
cysibparoB, HUTPATOB, KapOoHaToB, (ocdaroB. OOpaslbl CTEKIa, KEPaMHKH,
LIEMEHTA.

JlabopaTopHbie onbIThbl. 7. KadecTBeHHas peakiusi Ha XJIOPUI-UOH. 8.
KauecTBeHHas peakiusi Ha cyibdar-uoH. 9. Pacrno3naBanue coneit ammonus. 10.
[TonydeHne yriekucioro raza u ero pacnoszHaBanue. 11. KauecTtBenHas peakuus



Ha KapOoHaT-voH. 12. O3HaKOMJICHHE C TMPUPOAHBIMU CHUJIMKaTaMu. 13.
O3HakoOMJICHHE C MPOAYKIIUEH CUIIMKATHON MTPOMBIIILICHHOCTH.

Tema4d

IpakTukym Ne 2

CaoiicTBa HEMeETAJJIOB U MX COeUHEHMH (3 yaca)

4. Pemenne SKCIIEpUMEHTANBHBIX 3amad mo Teme «lloarpymnma kucmopoma». 5.
Pemienne sxcriepuMeHTanbHbIX 3371a4 1o TeMe «Iloarpynmsl a3oTa u yriepogay. .
[Tonyuenue, coOMpaHue U paclio3HaBaHHUE T'a30B.

(ITpumeuanue: B eNSIX JIYUIIETO YCBOSHUS MaTepHraia MpeablIyIuX TeM
MPaKTHYECKUE PaOOThI MPOBOSATCS Cpa3y MOCIe U3YUCHHS MaTepuaa).

Temas
O06001menne 3HAHNH MO0 XUMHU 32 KYPC OCHOBHOM MIKO0JIbI (9 uacos)

@U3NYECKUA CMBICH TOPSAKOBOIO HOMEpPA JJIEMEHTA B IEPUOANYECKOU
CUCTEME XUMHUUYECKUX AeMeHToB [[. . MenneneeBa, HOMEpOB EPHOA U TPYIIIIHIL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COCAMHEHUH B EPHOJAX U
rpynmnax B CBET€ NPEACTABICHHA O CTPOCHHHM AaTOMOB JJIEMEHTOB. 3HAYEHHE
MIEPUOANYECKOTO 3aKOHA.

Tunel XUMHUYECKHX CBA3€d M THUNBl KPUCTAUIMYECKUX  PEIIETOK.
B3auMoCBs3b CTpOEHUS U CBOMCTB BEILLIECTB.

Knaccudukanus XuMu4eckiuX peakuuil 1o pa3auyHbIM NpU3HAKaM (YUCII0 U
COCTaB pEArupywlmx W O00pa3ylIIMXCS BEIIeCTB, TEIUIOBOM 3¢ ¢eKT;
VCITOJIb30BAHUE KaTalIM3aTOpa; HAIpPABJICHUE, W3MEHEHHE CTENEHEH OKHUCIIECHUS
aTOMOB).

IIpoctele M cioXHBIE BemiecTBa. Meraiuibl M HeMmeTalulbl. ['eHeTnueckue
psAabl MeTallla, HeMeTalyla W mepexogHoro Meramia. OKcuabl (OCHOBHBIE,
amM(OTEepHbIE U KUCIOTHBIE), TUAPOKCHUIBI (OCHOBaHUsA, aM(OTEpPHBIE THAPOKCHIBI
U KHUCJIOTHI) U COJIM: COCTaB, KJIacCUUKAIUSI U OOIIME XUMHUYECKUE CBOMCTBA B
CBETE TEOPUM DJIECKTPOJIUTUYECKOW JUCCOLUMALMU U MPEACTABICHUM O IMpoleccax
OKHCJICHUSI-BOCCTAHOBJICHUS.

Tema 6
Oprannueckue coeanHenus (9 yvacos)

BemectBa oprannueckue M HEOPTaHUYECKHE, OTHOCHUTEIBHOCTh MOHATHS
«OopraHmyeckue BemecTBa». [I[puunHbl MHOr00Opa3us OPraHuYeCKUX COCTMHEHUH.
XUMHUYECKOE CTPOEHHE OPraHUYECKUX COCAMHEHUW. MOJNEKyIsipHblE W
CTPYKTYypHBIC (DOPMYJIBI OPTaHUYECKUX BEIIIECTB.

Meran w® 3TaH: CTpO€HME MOJIEKyJd. |l oOpeHne MeTaHa ¢ JTaHa.
Herunnpuposanue srana. IIpumenenue Merana.

XUMHYECKOE  CTPOCHHUE MOJICKYJIbI ~ J3THJICHA. JIBoWiHast CBSI3b.
Bzaumopernicteue atrieHa ¢ BoAoM. Peakuuu nogMmepusand  3TUIICHA.
ITonuaTHICH U €ro 3HaueHHE.

[TonsiTe O MpeAENbHBIX OJHOATOMHBIX CIIMPTaX HA MPUMEpPAX METAHOJIA U
ATaHoJia. TpexaTOMHBIN CIUPT — [IIULIEPUH.



[Tonsitue 00 anpieruaax Ha NMpUMEpPE YKCYCHOro anbiaeruga. OKHUcieHue
aJbJIeTua B KUCIIOTY.

OAHOOCHOBHBIE TPEEIbHBIE KAPOOHOBBIE KUCIOTHI Ha MPUMEPE YKCYyCHOM
kucnoThl. Ee cBoiicTBa u nmpumenenune. CteapruHOBas KUCIOTa KaK MPECTaBUTEIND
KUPHBIX KapOOHOBBIX KUCIIOT.

Peakiuu »Tepudukanuu U TMOHATHE O CIOXKHBIX ddupax. Kupel Kak
CJIOXHBIC 3(DHUPHI TIUIEPUHA W )KUPHBIX KUCIIOT.

[Tonsitue 00 amuHOKHMCIOTax. Peakiuu noiMKoHAeHcanuu. benku, ux
CTpOEHHE U OMOJIOTUYECKAS POJIb.

[Tonsitue 06 yrieBojax. ['mioko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u
1eJUTI0J1032a (B CpaBHEHHUH ), UX OMOJIOTUYECKas POJIb.

JemoncTpanuu. Mojenu MOJEKyl MeTaHa W JAPYTUX YTJIEBOJOPOJIOB.
B3aumopeiicTBue sTuieHa ¢ OGpOMHOM BOJOM M PacTBOPOM IEepMaHTaHaTa KaJus.
OOpa3npl 3TaHoNla M IiMIepuHa. KadecTBeHHas peakuyds Ha MHOTOaTOMHBIE
cnupthl. [lomydenune ykcycHoaTmioBoro sdupa. OmbuieHHne >xupa. Bzanmonen-
CTBUE TIJIOKO3bl C aMMHAYHBIM pacTBOpOM oOKcuaa cepebpa. KauectBenHas
peaknus Ha KpaxMmai. Jloka3aTeabCTBO HAMWYHUSA (PYHKIIMOHAIBHBIX TPy B pac-
TBOpax aMUHOKHUCIOT. ['opeHre 0enakoB (IIepCTH WM NTUYbUX MepheB). [[BeTHBIC
peakIuu OCIKOB.

JlaGopaTopHblie onbIThI. 14. M3roToBIeHNE MOAENN MOJIEKYJIbI TJIMLIEPUHA.
16. B3zaumogeiictBue rioko3sl ¢ ruapokcugom meau (1) 6e3 narpeBanus u npu
HarpeBaHuu. 17. BzauMopaencTBue Kkpaxmasua ¢ HOJ0M.

TPEFOBAHUA K VPOBHIO [1IOJQI'OTOBKH  BbAIIIYCKHHUKOB
OCHOBHOM! IIIKOJIbI

B pe3yabraTe u3y4yeHusi XMMHUH B OCHOBHOM IIKO0JIE€ YYEHHUK T0JIKEH

3HATh / IOHUMATh

Ba)KHeillue xumu4veckue nmousarusi: [Ipegmer xumun. Meroapl mo3HaHus B
XUMUM: HAONIOJEHUEe, OKCIEPUMEHT, u3MepeHue. VCTOYHUKM XUMHUYECKOU
nHpopMaru: XuMuueckas aureparypa, UHTepHer.

Uuctele BemectBa M cMecu. Ounctka BemiecTB. [IpocTeie M ClOXHBIE
BemiecTBa. MeTauibl M HEMETAUIbl. XUMHYECKUH SJIEMEHT, aTOM, MOJICKYJa.
3HaKM  XMMHUYECKHX DJJIEMEHTOB. XuMH4Yeckas ¢opmyna. BajaeHTHOCTB
XUMHYECKUX 2neMeHTOB. CocraBieHue GopMyn OHHApHBIX COSAUHCHHH TIO
BAJICHTHOCTH AaTOMOB XWMHMYECKHUX OJJIEMEHTOB U OIPEIICICHUE BAJICHTHOCTH
aTOMOB XHMHYECKHX JJIEMEHTOB 10 (opMyiaaM OHHApHBIX COCIMHCHUM.
OtHocuTenbHas aToMHasi Macca. OTHOCUTEIbHAs MOJICKYJIsIpHAs Macca.

OusnyuecKkne SBJICHHUS W XUMHYECKHE peakuuu. lIpusHaku u ycnoBus
MPOTEKAHUSI XMUMHUYECKUX PEaKUUid. 3aKOH COXPAHEHUsS MacChl BEIIECTB IMpHU
XUMHYECKUX PEaKIUAX. XUMUUYECKHUE YPABHEHMUS.

OCHOBHBIE  KJlacChl ~ HEOpPraHWYECKUx  coenuHeHul.  HomeHkiarypa
HeopraHuueckux BemecTB. Oxcuiabl. OKCHUIBI METAIOB M HeMeTauioB. Boaa.
Ounctka Boapl. Aspanusi Boabl. B3anumoaeicTBue BoAbl C OKCUJIAMU METAJVIOB U
HeMeTauioB. KucnmoTel, kimaccudukalus UMW CBOMCTBA: B3aUMOJEHCTBHE C



MeTajulaMH, OKCcHAaMHu MeTamuioB. OCHOBaHMS, KiacCU(UKAIMs U CBOMCTBA:
B3aMMOJICUCTBHE C OKCHJIAaMH HEMETa/UIOB, KHCJIOTaMH. AMGOTEPHOCTS.
Kucnotno-ocnoBubie unaukaropsl. Comu. Cpennue conu. BzaumoseiictBue comnei
C MeTajulaMHu, KHUCJIOoTamH, MienodaMu. CBs3b MEXKIYy OCHOBHBIMHU KJIacCaMH
HEOPTaHUYECKUX COCTUHEHUI.

IlepBoHauanbHBIE MPEACTABICHUS O ECTECTBEHHBIX CeMeWcTBax (Tpymnmax)
XUMHUYECKUX IJIEMEHTOB: IIEJIOUYHbIC METAJLJIbI, TaJIOTCHBI.

IMepyognyeckuid 3aKOH M MNEePHOAUYECKAS CHCTEMAa XUMHYECKHUX
3jieMeHTOB /I. U. MenpesieeBa. CTpoeHue BelecTBa

[lepuoguueckuii  3akoH. VcTopus OTKPBITHUS MEPHOJWYECKOTO 3aKOHA.
3HaYeHUe MEPUOANYECKOrO 3aKOHA JIJIs1 Pa3BUTHUS HAYKH.

[lepuonuueckass cucTeMa Kak  €CTECTBEHHOHayuyHas  KiacCU(pUKAIMsS
XUMUYECKUX DJJIEMEHTOB. TaOmmuHas QopMa MpeAcTaBiIeHHUS KiacCUUKAIUU
XuMHuueckux ayeMeHToB. Crtpykrypa Tabmuiel «llepuoguyeckas cucrema
xumuueckux 3yeMeHToB [l. 1. MenaeneeBay. OU3NMYECKUN CMBICI TOPSIKOBOTO
(atoMHOr0) HOMEpa, HOMEpa IepHoJa M HOMEpa TPpyImbl (I 3JIEMEHTOB
A-rpymnmn).

CrpoeHue atoma: siApo U dAJEKTpoHHAss oOosouka. CocTaB aTOMHBIX SJIEp:
MPOTOHBI W HEWUTPOHBI. M30TOmBI. 3apsia aTOMHOTO f/Ipa, MAacCOBOE YHCIO U
OTHOCHUTEJIbHAsI aTOMHasi Macca. DJEKTPOHHAs 000JI0YKa aToMa. DJIEKTPOHHBIE
CJIOM aTOMOB 3JIEMEHTOB MaJIbIX IIEPUOOB.

XUMHUYECKasi CBSI3b.  JJNEKTPOOTPULIATENBHOCT, aToMOB. KoBaneHTHas
HETOJISIpHAs U NoJIsipHas CBs3b. MIOHHAsA CBA3b. BaJe€HTHOCTh, CTENEHb OKUCIIEHUS,
3apsi MOHA.

MHoroo0pa3ue XuMHYEeCKHUX PeaKkuuii

Knaccudukanys XuMHUUECKUX pEaKIUil: peakiMu COCIUHEHUS, Pa3JIOKECHUS,
3aMelieHns, OOMEHa, HJK30TePMHUYECKUE, DSHIOTEPMUUYECKUE, OKHUCIUTEIIHHO-
BOCCTaHOBUTENIbHbIE, HEOOPATUMBIE, OOpATHMBIE.

PacTtBopbl. DIIEKTPOIUTHYECKAS JIACCOLMALINS. DIIEKTPOIUTHI 151
HE3JICKTPOIUTHI. KaTHOHBI M aHMOHBI. Jucconuanus cojaen, KUCIOT U OCHOBaHUM
B BOJIHBIX pacTBOpax. Peakinu HOHHOro 0OMeHa B pacTBOpax JIEKTPOJIUTOB.

MHorooopasue BemecTn

OOmiass xapakTepuUCTUKAa HEMETaJVIOB Ha OCHOBE HX IIOJOXKECHHUS B
NEPUOIMYECKON  cUCTeMe. 3aKOHOMEPHOCTH UW3MEHEHUs (DU3UYECKUX U
XUMHUUYECKUX CBOWCTB HEMETAIJIOB — TMPOCTBIX BEIIECTB, UX BOJOPOIHBIX
COEIMHEHUM, BBICHIMX OKCHJIOB U KHCIOPOJCOJEPKAIIMX KHUCJIOT Ha MpUMEpPE
AJIEMEHTOB BTOPOTO U TPETHETO MEPHUOJIOB.

OO0mrast  xapakTepuCTHKa METAUIOB HAa OCHOBE WX TIOJIOKEHUS B
NEPUOIMYECKON  cUCTeMe. 3aKOHOMEPHOCTH HW3MEHEHUs (QU3UYECKUX U
XUMHUUYECKUX CBOMCTB METAJNIOB — MPOCTHIX BEIIECTB, UX OKCUJIOB U TUJIPOKCUJIOB
Ha [PUMEpPE 3JIEMEHTOB BTOPOIO U TPETHETO NEPUOJIOB.

Oprannyeckasi Xumusi

VYrieBoopoabl, MOPUPOJHBIE HCTOYHUKH, U30MEpHsi, TOMOJIOTHS,
YIJIEPOJIHbIN cKeneT, (yHKIMOHaibHas Tpynna. [lepBoHavasibHbIE CBEACHUS O



CIIUpTax, ajdbJeruaax, KapOOHOBBIX KUCIOTAX, OCIKax U aMUHOKHUCIIOTaX, UX POJIU
B )KUBOM OpraHU3MeE

OcHOBHbBIC 3aKOHbI M TEOPUM XMMHH: - 3aKOH COXPAHCHUS MAacCChl
BEIIECTB; 3aKOHAa TMOCTOSIHCTBA cocTaBa BemectBa, AMY; 3akona ABoraapo;
[Tepuomnueckui  3akoH J[.M.MeHnneneeBa W  e€ro 3HA4YEHHWE, TEOpHUS
AIEKTPOJUTUIECKON TUCCOIUALUY.

YMmerhb
OTINYaTh (PU3HUECKHE SIBJICHUS OT XUMUUICCKUX PEAKITUH;

Ha3bIBATh XUMHWYCCKHUEC DJICMCHTHI I10 NX CUMBOJIAM;
Ha3bIBATb ITPU3HAKHW XUMHUYICCKUX pCaKHHﬁ;

YV VYV

OIpCACIIATD KAueCTBCHHBIM M KOJWYSCTBCHHBIM COCTaB BCIICCTBA IIO0 HX
(bOpMy.]'IaM U IIPUHAJICKHOCTL K IIPOCTBIM HUJIH CJIO0KHBIM BCIICCTBAM,
PaCIIO3HaBaThb IIPOCTHIC U CII0KHBIC BCIICCTBA,

BBIYUCIEATE OTHOCUTCIBbHYIO MOJICKYJIAAPHYIO MACCY BCIICCTB,

Y V VYV

BBIYUCIISITH MAaCCOBYIO JIOJI0 XHMHUYECKOrO »JJeMeHTa 1o (dopmyie
BEILECTBA;

XapaKkTepru30BaTh XUMUUECKUN JIEMEHT IO €ro nojiokeHuto B I1.
KJIacCU(UIIMPOBATH BEIIECTBA MO0 COCTABY HA MPOCTHIE U CIOKHbBIC

YV V VY

OOBSCHATh (PUBUYECKHH CMBICT TIOPAJKOBOTO HOMEpPAa XHUMHYECKOTO

AJIEMEHTa, HOMEepa IPYIIIbl U IEPUOAa;

» COCTaBJISITH CXEMBI CTpoeHHS aromMoB ImepBbix 20 smementoB  I1.C.
.M. Menneneena; OOBSICHSITb_CXOJICTBO U Pa3inyue
B CTPOCHUU aTOMOB XUMHUYECKHUX JJIEMEHTOB;

» XapaKTepru30BaTh XUMHUUYECKHE dJIEMEHThI, 000CHOBBIBATh UX CBOMCTBA;

» OOBSACHATH 3aKOHOMEPHOCTH HM3MCHCHHS CBOWCTB JJIEMEHTOB B TIpeiaeiiax
MaJIbIX IEPUOJIOB U TJIaBHBIX MOATPYIII;

» ONpEIeATh TUIT XUMHYECKOHN CBSI3U B COCTUHCHHUSIX.

» XapaKTepu30BaTh XHUMHYCCKHE JJCMCHTBI METAUIBI W HEMETaJUTbl 110
tabmune JI.11. Menaeneena;

» OOBSACHATH CBSI3b MEXKJY COCTaBOM, CTPOCHHEM W CBOWCTBAMH BEIICCTB.

BBIYUCIISITH  KOJIMYECTBO BEIIECTBA, Maccy, O0BbeM II0 H3BECTHOMY

KOJIMYECTBY BEIIECTBA, MACcCE WJIK 00BEMY;

WCIIOJIb30BaTh MOCTOSIHHYIO ABOTaIpo;

BBIYUCIISITh OTHOCUTEIBHYIO MJIOTHOCTh T'a30B;

ONPENIENATh CTENEHb OKUCICHUS AJIEMEHTOB B COC/IMHEHUSIX;

VV VYV

COCTaBJISITh (HOPMYJIBI M Ha3bIBaTh OWHAPHBIE COEAMHEHUS, OCHOBAHUS,
KHCJIOTBI, COJIH;
OMPEeNeNATh MPUHAJIC)KHOCTh BEIIECTB K OMPEICIICHHOMY KJIaccy

A\



Y VY

YV VYV V

pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KHCIOT U HIETOUECH;

OTIPEETSATH THII BEIIECTBA (KPUCTAIUTUIECKOE MK aMOp(HOE)

NPOU3BOJAUTH PACUYETHl C HCIOJB30BAaHHUEM TMOHATUW: MaccoBas J0Jis
BEIIIECTBa B CMECH, 00BbEeMHasl 10JI1 KOMIIOHEHTa T'a30BOM CMECH, TPUMECH;
Ha3bIBaTh MPU3HAKY U YCIOBUS OCYIIECTBICHUS XUMUICCKUX PEAKITHI;
OOBSACHATH OTJIMYUE XUMUICCKUX SBICHUHN OT QUBHUYECKHUX;

OTIPENETSATH THITHI XUMUYCSCKUX PEAKITHIA;

COCTaBIISITh ~ YPaBHEHHS XUMHUYECKHMX PEAKIMH  pa3MYHbIX  THIIOB
(pacctaBiaTh KO3(G(GUIMEHTH B YpaBHEHHUSX X.p. Ha OCHOBE 3aKOHA
COXpPaHEHHUS MAcCChl BEIICCTR);

MIPOTHO3UPOBATh BO3MOYKHOCTH IMPOTEKAHUS PEAKIMH MEXIY METALIOM U
pPacTBOPOM KHCJIOT.

MPUMEHSTh 3aKOH COXPaHEHHWS MacChl BEIIECTB JIJISl PEIICHUH 3a7ad 10
YPaBHECHUSM XUMHUYCCKUX PEAKIIHI;

CJIEIOBATh MPAaBUJIaM IOJIb30BAHUS XUMHUYECKOM MOCYI0M U 1ab0paTOpHBIM
o0opy1oBaHUEM

OTIPEIEISITh PeareHThI U MPOTYKTHI PEAKITUH;

BBIYUCIISITh KOJIMUECTBO (Maccy) MO KOJWYECTBY BelleCTBa (Macce) OJHOro
U3 BCTYIUBIIUX WJIH TOJYYEHHBIX BEIIECTB;

COCTaBJISITh YPaBHEHUS PEAKIIMI 10 I[EMOYKE MEPEX0/I0B.

COCTaBJISITh YPaBHEHUS TUCCOIMAIIUHN KUCIIOT, IIEJI0YEH, COoel;

COCTABJISITh ypPaBHEHHS PEaKIMii HMOHHOTO OOMEHAa B MOJEKYJISIPHOM H
WOHHOM BH/IC;

OTIPEAETSATH BO3MOKHOCTh MMPOTEKAHUS PEAKIINil HOHHOTO OOMEHa;

Jenath Kiaccu(UKaIMIo U XapaKTepU30BaTh XUMHUYECKHE CBOWCTBA KUCIIOT,
OCHOBaHMI1, coJiel, OKCUJI0B B cBeTe T /I;

OOBSCHATH CYIIHOCTb PEAKIIMii HOHHOTO OOMEHA;

COCTABJISITh ~ yPAaBHEHHUS  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  pPEaKITUil
METOJIOM 3JIEKTPOHHOTO OanaHca;

COCTaBIISITh TEHETUYECKHE PSABI METAIJIOB U HEMETAIIJIOB,

COCTaBIISITh YPAaBHEHUSI TEHETHUECKON CBS3M MEXIy OCHOBHBIMU KJIacCaMu
HEOPTaHUYCCKUX BEIICCTB;

UCITOJIB30BaTh TPHOOPETCHHBIC 3HAHWS W YMEHUS B IPAKTUYCCKON
JESITEJIbBHOCTH M TOBCETHEBHOM JKM3HM: JJisi 0€30MacHOro oOpalleHus c
MeTaJUIaMH, YKOJIOTHYECKH TPaMOTHOTO TMOBEJCHUSI B OKPY’KaIOIIEH cpefe,
KPUTHUYECKOHN OIIEHKH MH(OPMAITNH O BEIIECTBAX, UCTIOJIb3YEeMbIX B OBITY;
OIMKCHIBaTh XMMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpelbl KaK CIEeJICTBHE
MIPOM3BOICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3aIIUTHI OT 3arps3HEHUH
Ha3bIBaTh OPTaHUYECKUE BEIIECTBA MO0 UX XUMUIECKUM (opMyJiam;



> ONpCACIIATh IPUHAMJICKHOCTD BECIICCTBA K OIIPCACIICHHOMY KIIACCY,
0OBSACHATH IMPUYNHBI MHOFOO6paSI/I$I OpraHN4YCCKHX BCIICCTB,

Y VY

XapakTepu30BaTh XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHECHUI

Pa3JIMYHBIX KJIACCOB;

» OIUCBIBATh CBSI3b MEXKIY COCTAaBOM, CTPOCHHEM, CBOMCTBAMHU OPTaHMYECKHUX
BEII[ECTB U UX MPUMEHECHHEM,;

» OIUCHIBaTh__CBOWCTBA U (DU3HOJOTMYECKOE JCWCTBHE Ha OpPTraHW3M
ATUJIOBOTO CIIUPTA, OCH3MHA U JIPYTUX BEIIECTB;

» XapaKTepu30BaTh_OHOJOTHYECCKH BaKHBIC COCAMHCHUS, XapaKTepU30BaTh

COCTaB, CBOMCTBA W NPUMEHEHHE TIJIOKO3bI, C€axapo3bl, Kpaxmaia u

KJIETUATKU;

3aMMUCBIBaTh CTPYKTYPHBIEC (DOPMYJIIBI H30MEPOB U TOMOJIOTOB;

JlaBaTh Ha3BaHUS M3YUYEHHBIM BEIIECTBAM

ONPENENATh IPUHAJIEKHOCTh BEIIECTB K KJIACCY APEHOB, XapaKTepU30BaTh

VYV V VY

cTpoeHHe OeH301a
» Ha3bIBaTh CIUPTHl 1O TPUBUAIBHOH W MEKIyHApOJHOH HOMEHKIIATYpE;
OIIPEICIIATH MPHUHAICKHOCTD BEIIECTB K KJIACCy CITUPTOB.

HCMOJIb30BATHL NPHOOPETEHHbIe 3HAHUSI W YMEHHsI B TNPAKTHYECKOil
NeSITeJIbHOCTH U MOBCEIHEBHOM "KU3HU JIJIA:
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, MPOUCXOISANINX B TPHUPOAE, OBITY U Ha
IIPOU3BOJICTBE;
HKOJIOTUYECKU TPAMOTHOTO TIOBEICHHSI B OKPYKAIOILLIEH CpeJIE;
OLICHKH BJIUSIHHUS XMMHUYECKOTO 3arpsA3HEHUs] OKPY>KaloILlel Cpellbl Ha OpraHu3M
YeJIOBEKA U IPYTHE KUBBIE OPTraHU3MBI;
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, MPOUCXOASANIMX B TPHUPOAE, OBITY U Ha
POU3BOJICTBE;
HKOJIOTUYECKU TPAMOTHOTO TIOBEICHHSI B OKPYXKAIOILEH Cpelie;
OLICHKM BIIMSIHUSI XMMHYECKOTO 3arps3HEHUs OKPY>KAIOIIeH Cpellbl Ha OpraHu3M
YeJIoBEKa U JIPYTHE )KUBBIE OPraHU3MBlI;
O0e3omacHoro oOpallleHWs: ¢ TOPIOYMMHM W TOKCHYHBIMH  BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM;
KPUTUYECKON OIIEHKH JTOCTOBEPHOCTH XUMHUYECKOW WH(OOpPMAIUH, MOCTyHaromei
13 pa3HbIX HCTOYHUKOB.

Y4eOHO-TeMATHYECKHH TIJIAH
8 ki1acce

‘ Ng\ Pa3zniesnbl, TeMbl ‘ Konnue ’ KonnuecTBo




CTBO X -
JacoB 5 =
o5 22
= 'S Q'8
v & =y
g, 5
= =
1 | Beengenue 6 2
2 | Tema 1. ATOMBI XUMHYECKHUX DJIEMEHTOB 10 1
3 | Tema 2. [IpocThie BelecTBa 7
4 | Tema 3. CoeqrHEeHNI XUMUYECKUX DJIIEMEHTOB 13 1 1
5 | Tema 4. 3meHeHUs1, TPOUCXOAAITUE C 12 2 1
BEIECTBAMHU
6 | Tema 6. PactBopenue. PactBopsl. CBolicTBa 20 2 2
PaCcTBOPOB IJICKTPOJIMTOB.
Hroro 68 7 5
Y4yeOHO-TEMATHUYECKHI IIJIaH
9 kJacc
KonuuecTBo
< %
Komnue = =
No Paznensl, TeMBbl CTBO o é % é
9acoB E S &8
8. 5
= =
1 | IloBTOpEHUE OCHOBHBIX BOIPOCOB Kypca 8 6 1
KJIacca M BBEJICHHE B Kypc 9 kiacca
2 | Tema 1. MeTayuisl 15 1
3 | Tema 2. CBoiicTBa METAJUIOB U UX COEIMHEHUN. 3 3
XHWMHUYECKUUN PAKTUKYM
4 | Tema 3. HemeTtamnsl 25 2 1
5 | Tema 4. [IpakTukyMm 1o teMe «HemeTamib 1 1
6 | Tema 5. O6001LIEHNE 3HAHUI TT0 XUMHH 32 KypC 9 1
OCHOBHOM IIIKOJIbI
7/ | Tema 6. Oprannueckue BEIIeCTBa 9
Hroro 68 6 4
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ctpeoTtun. - M.: ipoda, 2022. - 286 c.
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ctpeotun. - M.: poda, 2022. - 288 c.
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