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IMosicuuTeILHAS 3aIMCKA

Paboyast mporpamMmMa rocyapcTBEHHOT0 OFOKETHOTO 0011e00pa30BaTeIbHOTO YUPEXKICHHS CpeHei
obmeoOpazoBarenbHoi mKoabl Ne 535 Kammnunckoro paiiona Cankrt-IletepOypra cocrtaBieHa B
COOTBETCTBHUH C TPEOOBAHUSMU:
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273 —®3 «O6 obpazoBannu B Poccuiickoit denepannuny;
deneparabHOr0 rocyIapCTBEHHOTO CTAaHAapTa OCHOBHOTO 00111ero oopasosanus ot 17.12.2010 . Ne 1897;
[pumMepHO# TIpOrpaMMBI OCHOBHOTO OOITIEro 00pa30BaAHIIS 1O XUMU;

Iporpammbl «Kypc xumumn mis 8-11 kimaccoB o0meo0pazoBatenbHbIX yupexnenuiny H..E. Ky3neroBoii.
Hacrosmass mnporpamMmma packpblBaeT cojiepkaHue oOOydeHHs XUMHHM ydamuxcs B 9 kiacce
obmieoOpazoBaTenbHBIX yupexaeHnid. OHa paccuntana Ha 68 wacoB/rof (2 yaca B HEJlL.).

B cucreme ectecTBEeHHO-HAYy4HOTO OOpa30BaHUS XUMHs KaK y4eOHBIH MpEAMET 3aHUMAaeT BaKHOE
MECTO B MO3HAHWUU 3aKOHOB MPHUPOJBI, B MaTEpUaIbHOW JXU3HU OOIIECTBA, B PEUICHUH TI00aNbHBIX
npobyieM denoBeuecTBa, B (OPMHUpPOBAHMHM HAYyYHOM KapTHUHBI MHpaA, a TaKkKe B BOCIHTAHUU
9KOJIOTUYECKON KYJIbTYpPHI JIFOAEH.

XuMusl Kak y4eOHBI IMpeaMeT BHOCHUT CYIIECTBEHHBIH BKIJIQJ, B HAyYHOE MHPOIMOHHMAHHE, B
BOCIIUTAHHME U PA3BUTHE yUYalIMXCS; MPU3BAHA BOOPYKUTH YUalIUXCAd OCHOBAMHM XMMHUYECKHX 3HAHMIA,
HEOOXOMUMBIX  JJi1  TOBCEAHEBHOM  KHU3HHU, 3aJ0XKHUTh  (QyHIAMEHT Ui JalibHeiIero
COBEPIICHCTBOBAHMS XMMHYECKHX 3HAHMH Kak B CTapIIMX KiaccaX, TaKk M B JAPYrUX Y4eOHBIX
3aBEJICHUSAX, a TAK)KE NPABUIIBHO COPUEHTHPOBATH MIOBEACHUE YUAIINXCSl B OKPYXKAIOIIEH cpere.

I/IsyquI/Ie XMMHH B OCHOBHOM IIKOJIC HaIIpaBJICHO:

Ha OCBOEHHE Ba’KHEMIIMX 3HAHMHA 00 OCHOBHBIX ITOHATHAX M 3aKOHAX XHUMHU, XHUMHYECKOH

CHUMBOJIHKE;

° Ha OBJaJACHUC YMCHUIAMHU Ha6J'IIOI[aTL XUMHUYCCKUC SABJICHUS, IPOBOIUTH XUMHYECKHUI
OKCIICPUMCHT, IMPOU3BOAUTL PACUCTBI HAa OCHOBC XUMUYCCKHUX (bOpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ

XMMHYECKUX PEAKIIUI;

° Ha PpPa3BUTHE IIO3HABATCIIbHBIX HHTCPECOB W HMHTCIIJICKTYaJIbHBIX CIIOCOOHOCTEH B mnmponecce
MMPOBCACHUA XHMHUUCCKOTO OKCIICPUMCHTA, CaMOCTOATCIBHOIO HpI/IO6p€T€HI/I$[ 3HAaHUHA B

COOTBCTCTBHHU C BO3ZHUKAIOIINMHU KN3HCHHBIMHA HOTpe6HOCT$IMI/I;

° Ha BOCHHUTAHHE OTHOIICHWA K XHMMHHU KakK K OJHOMY M3 (I)YH)IaMeHTaJ'IBHBIX KOMITIOHCHTOB

€CTECTBO3HAHUS U 2JIEMEHTY O0Ie4eTI0BEYECKON KYIbTYPBHI;

° Ha NPUMEHEHHUE MOJTYYCHHDBIX 3HAHUHA U yMeHl/lﬁ JJIA 0€30IaCcHOr0 HCIOJIHb30BaHUS BCIIECTB U
MaTCpHraioB B 6BITy, CEJIbCKOM XO3SICTBE U Ha MPOU3BOJACTBEC, PCIICHHUA PAKTUYCCKUX 3aaa4 B
MMOBCEIHEBHOM JKU3HHU, MPCAYNPCKIACHUA SIBHCHHf/'I, HAaHOCAIIUX BpPEA 3J0POBLIO UYCIIOBCKA U

OKpY>Karollen cpene.



B conmepxanHun 1aHHOTrO Kypca MPEICTaBICHbl OCHOBOMOJIAraloIMe XUMHUYECKUE TEOPETUUECKUE
3HaHMS, BKIFOYAIONIUE N3YyYEHUE COCTAaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHMS,
KOHCTPYMPOBAHUE BEIIECTB C 33JJaHHBIMU CBOMCTBAMM, UCCIEIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX
MPEBPAIICHUI 1 MyTel yIPaBJICHUS UMU B LESAX MMOTYUYEHHUs BEIIECTB, MATEPUATIOB, SHEPTUH.

@dakTonoruyeckas 4acTb NPOrpaMMbl BKJIIOYAET CBEICHHUS O HEOPraHWYECKUX U OPraHMYECKHX
BEIIECTBAaX. YUeOHBIM Marepuan OToOpaH TakuM oO0pa3oM, 4YTOOBI MOXKHO OBUIO OOBSCHUTH Ha
COBPEMEHHOM M JIOCTYIIHOM JUISl yYalllUXCsl YPOBHE TEOPETHUECKUE MOJIOKEHUS, U3ydacMble CBOMCTBA
BEILECTB, XUMUYECKHE MTPOLIECCHI, IIPOTEKAIOIINE B OKPYKAIOIIEM MUPE.

TeopeTnyeckyro OCHOBY HM3y4€HHs HEOPraHMYECKON XMUMHUHU COCTAaBJISET aTOMHO-MOJIEKYJISIPHOE
ydeHue, nepuoandeckuii 3akoH . 1. MeHeneeBa ¢ KpaTKUMU CBEJICHUSAMH O CTPOCHUHU aTOMOB, BUJIaX
XMMHYECKOH CBSI3H, 3aKOHOMEPHOCTSIX XUMUYECKUX PEAKLIHMN.

N3ydyeHne opraHn4eckoi XMMUM OCHOBAaHO Ha yueHuu A. M. ByTiepoBa 0 XMUMUYECKOM CTPOEHUU
BELIECTB. YKa3aHHbIE TEOPETHUECKHE OCHOBBI Kypca IO3BOJISAIOT Y4YalIUMCS OOBSICHSITH CBOWCTBA
M3Yy4aeMbIX BEILECTB, a TaK)Ke 0€30MacHO MCIOJIb30BaTh STU BEUIECTBA U MaTEpUAIIBI B OBITY, CEIbCKOM
XO3SIIICTBE U HA IPOU3BO/JICTBE.

B u3ydyenuu kypca 3HauWTENIbHAs POJIb OTBOJUTCS XHMHUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO
MPAKTUYECKUX U JIA0OpATOPHBIX pPabOT, HECIOXHBIX AKCIEPUMEHTOB U OINMCAHUIO MX PE3yNIbTaToB;
COOJTIOICHUIO HOPM U MIPABHJI IOBE/ICHUS B XUMHUYECKUX JIaDOpaTOPHSIX.

[Iporpamma peanuzoBana B yueOnuke H.E.Ky3nenosoii, H.H.I'apa, U.M.TutoBoii «Xumus 9»,

uznarenbcTBa «Bentana-I'pady».

1. IlnanupyeMbie pe3yibTAThl 0CBOEHHSI YU€0OHOI0 MpeaMeTa.

Z[aHHafI nporpamMmma obecrnieunBaeT (I)OpMI/IpOBaHI/Ie JIMYHOCTHBIX, MCETANPCIMETHBIX U HNPCAMCETHBIX

pe3yJIbTaToOB.
JINUHOCTHEIE:

® BOCHUTaHUE POCCUMCKOW I'pa)KAaHCKOW MIEHTHUYHOCTHU: MAaTPUOTU3MA, yBakeHUs1 K OTeuecTBy,
OCO3HaHUS BKJIa/1a OTCYECTBECHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

® OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIOCOOHOCTh OOydaromuxcs K
CaMOPa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHBAIMH K 00YYEHHIO U TO3HAHUIO;

® OCO3HAHHBIN BHIOOP U MOCTPOCHHE AANbHENIIeH UHIMBUYaIbHOW TPAeKTOpUN 00pa3oBaHus Ha
06a3e OpHUEHTHPOBKM B MHpe mnpodeccuil M Npo(ecCHOHAIBHBIX MPEANOUYTEHUNH € y4ETOM
YCTOWYMBBIX MO3HABATENbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHMS YBAXKUTEILHOTO
OTHOILIEHUSA K TPYZY, Pa3BUTHE ONBITA YYACTHS B COLIMAIIBHO 3HAYUMOM TPYIE;

® yMEHHUE KOHTPOJIHMPOBATh MPOLIECC U PE3yJbTaT yueOHOU eI TEIbHOCTH;

® KPUTUYHOCTH MBIIUICHUA, UHUIWNATUBA, HAXOJYNBOCTb, AKTUBHOCTD IIPU PCHICHUHA 3aJ1aY.



MeranpeameTHbIE:

® yMEHHE CaMOCTOSTENIbHO ONPEICNATh IeM CBOEro oOydeHHs, CTaBUTh M (POPMYJIUPOBATH IS
ceOsT HOBBIC 3aJa4u B yuéOe, pa3BUBaTh MOTHMBBI W HMHTEPECHl CBOCH MMO3HABATEIHHOU
NEeSATEIbHOCTH;

® YMEHHME COOTHOCHUTH CBOU JCHCTBUA C INIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIIATh KOHTPOJIb
CBOCH JESATENLHOCTH B IMPOLIECCE TOCTHXKEHUS pe3yibTara, ONpenessTh CIOCOObl IeCTBHI B
paMKax MpeUIOKEHHBIX YCIOBHM © TpeOOBaHMU, KOPPEKTHPOBAThH CBOU JCHCTBHUA B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluEH;

® yMEHHE ONpeAeisATh TOHATHs, CO37JaBaTb  OOOOINEHHS, YCTaHABIMBATh  AHAJOTHH,
KJ1accu(UIUpoBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T Kiaccu(UKaIuy;

® YMCHHME YCTaHABIMBATH IIPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE DPACCYXKICHUE,
YMO3aK/Ir04eHne (MHAYKTUBHOE, 1€AYKTUBHOE U 110 aHAJIOTUH) U JIEJ1aTh BBIBOJIBI;

® pa3BUTHE KOMIIETEHTHOCTH B O0JACTH HCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHI;

e yMEHHE BHUACTH 3a/1a4y B KOHTEKCTE MPOOJEMHON CHUTyallud B JAPYIHX IUCIHIUIMHAX, B
OKpY’KarolleH KU3HMU;

® yMEHHE HaXOJUTh B PA3IMYHBIX HCTOYHHKAX WHPOPMALINIO, HEOOXOIUMYIO JUIS PEIICHHS 3a/1a4,
U TpeACTaBisATh €€ B MOHATHOM (opMe, MPUHUMATh PEIICHHWE B YCIOBUSAX HEMOJTHOW WIIU
M30BITOYHON, TOYHON WIJIM BEPOATHOCTHON MH(pOpMAINH;

e yMEHHE IOHMMAaTh M HCIIOJIB30BaTh MaTEMATHUECKHUE CpPEICTBAa HArISAHOCTH (rpadukw,
TaOJIUILIBI, CXEMBI U JIP.) JUIS WIUTIOCTPAIH, UHTEPIPETAIINH, apTyMEHTAIINH;

® yMEHHE BBIJIBUTATh TUMIOTE3bI IPU PEIICHUH 3aauH, TOHUMATh HEOOXOAUMOCTh X TPOBEPKU;

® JIOHMMaHUE CYIIHOCTU aJrOPUTMUYECKUX NpEaNUCAaHU W yYMEHHE JEHUCTBOBaTb B
COOTBETCTBUHU C MPEIOKEHHBIM aJITOPUTMOM.

IIpeameTHbIe:
3HATh/TIOHUMATh:
* XUMUYECKYIO CUMBOIUKY: 3HAKU XUMUUECKUX IEMEHTOB, (POPMYIIbI XUMUYECKHX BEILECTB U

YpaBHCHHA XUMHUYCCKHUX peaKHHﬁ;

* galiCHelluue XumMuuecKue NOHAMUA . XUMUICCKUN QJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC
aTOMHas U MOJICKYJIApHasa MacChbl, MOH, XUMHWYECKasd CBA3b, BEIICCTBO, KJ'IaCCI/ICbI/IKaI_[I/Iﬂ B€IICCTB, MOJIb,
MOJIsIpHaA Macca, MOHSIpHBIﬁ 06’BCM, XUMHYCCKasd peaKklus, KJ'IaCCI/I(I)I/IKaLII/I}I peaKLII/IfI, OJICKTPOJIUT U
HEIJICKTPOJIUT, DJICKTPOJIUTUUCCKAA JUCCoUanuns, OKUCIUTEIb U BOCCTAHOBUTECIIb, OKUCJICHHUEC U

BOCCTaHOBJICHHCE,

® OCHOBHDbIC 3AKOHBI XUMUU . COXPAHCHHUA MaCChl BEIICCTB, IIOCTOSHCTBA COCTaBA, HepI/IO)]I/IIIeCKI/II\/'I

3aKOH;



yMeTh:

* HA3b16AMb XUMUYECKHE DIIEMEHTBI, COSJMHEHUS U3yUEHHBIX KI1aCCOB;

* 00vACHAmMb PU3UYECKHUI CMBICIT AaTOMHOTO (TIOPSIIKOBOT0) HOMEPAa XUMHUYECKOTO JIEMEHTAa,
HOMEPOB I'PYIIIBI U IEPUOJA, K KOTOPBIM 3JIEMEHT NPUHAMIEKUT B rieproauueckoit cucreme . U.
MenieneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B MPE/IENaxX MaJIbIX IEPUOI0B U
IJIaBHBIX MTOATPYIIT; CYITHOCTh peaKkLii HOHHOro 0OMeHa;

* XapaKkmepu308amsb XUMUYECKUE JIEMEHTHI (OT BOJOPO/A O KAJIbLMs1) HA OCHOBE UX IOJIOKEHUS B
nepuonndeckoit cucteme Jl. 1. MenneneeBa 1 0COOCHHOCTEH CTPOEHUS UX aTOMOB; CBSI3b MEXKIY
COCTaBOM, CTPOEHHEM U CBOMCTBAMH BEILIECTB; XUMUUECKUE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX BELIECTB;

* onpedenamp COCTaB BELIECTB MO UX (popMynam, MPUHAIICKHOCTD BEIIECTB K OMpPEIeIEHHOMY Kiaccy
COEMHEHM, TUIIBI XUMUUECKUX PEaKIIU, BaJIECHTHOCTb U CTENIEHb OKUCIICHUS 3JIEMEHTA B
COEMHEHUSX, TUIl XUMUYECKOM CBSA3H B COEJUHEHUSAX, BO3MOXKHOCTh IPOTEKAHUsI PEaKIMii HOHHOTO
oOMeHa;

* cocmagnamep HopMyIbl HEOPTAaHUYECKUX COEAMHEHNUN U3YUYEHHBIX KIJIACCOB; CXEMbI CTPOCHHS aTOMOB
nepBbIx 20 371€EMEHTOB EPUOANUECKON CUCTEMBbI

J1. 1. MeneneeBa; ypaBHEHUS XUMUUYECKUX PEAKLIUM;
* oOpawyampca ¢ XUMUIECKOU OCYAON U 1abopaTOpHBIM 000pyI0BaHUEM;

¢ pacnosnaeams ONbIMHBIM nymem KUCJI0pOd, BOOOPOL, erIGKHCJIBIfI ra3, aMMuak; paCcTBOpPbI KMCJIOT

U IIEeJI0YeH, XJIOpU-, CyIb(ar- 1 KapOOHAT-UOHBL;

¢ ébluucaAmb MaCCOBYIO I0JI0 XUMHUYIECKOr'0O DJICMEHTA 110 (bopMyJIe COCAUHCHUS, MAaCCOBYIO JOJIHO
BCIIICCTBA B paCTBOPEC; KOJINUICCTBO BCUICCTBA, 00BeM WIH MaccCy 11O KOJIMYECTBY BCIICCTBA, O6’beMy nin

Macce peareHToOB WIX MPOAYKTOB PEAKIINH;

HCII0JIL30BATH NPHOOpPeTeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOH 1esiTeJIbHOCTH 1
MOBCEAHEBHOM KM3HU C LIEIBIO:
* Ge301acHOro O0paleHus C BEIIECTBAMU M MaTepuallaMy;
* SKOJIOTMYECKHU TPAMOTHOTO IOBEICHUSI B OKPYXKAIOLIEH Cpee;
* OLICHKU BJIMSHUSA XUMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl HA OPTaHN3M YEJIOBEKA;
* KPUTHUYECKON OLIEHKH MH(POPMAIIMH O BEIECTBAX, UCIOIb3yEMBIX B OBITY;

¢ [IPUTrOTOBJICHUA paCTBOPOB 3aJJaHHOM KOHIICHTpAalu

2. Coaep:xaHue y4eOHOIr0 mpeaMera

B conepxanue yueOHOTo mpeMeTa BHECEHBI BOIPOCHI MOBTOPEHHUS 8 Kilacca,n3-3a KOPPEKIUU
pabouux mporpamm 2019-2020y4.roga. HeOxoaumMble TeMbl BHECEHBI B IPOTPaAMMY € YYETOM JIUTUKU
n3y4yeHus Marepuana 9 kiacca.

Paznea 1. TeopeTuyeckue 0CHOBbI XUMMHU



Tema 1. XumMnyeckne peakium U 3aKOHOMEPHOCTH UX MPOTEKAHUSA
CKOpOCTh XMMHUYECKOM peakli. JHEPreTuKa XMMUYECKUX peakiuili. @akTophl, BIUSIONIME Ha
CKOpPOCTb XUMHYECKHUX PEAKIUU
Tema 2.PacTBopbl. Teopust 31eKTPOJINTHYECKON THCCONUANNH
[TonsiTue o pacTBopax. BemiecTBa 37€KTPONIHUTBI M HEANEKTPOJIUTHI. MexaHu3m
3IEKTPOJUTUYECKON JUCCOLMALIMY BEIIECTB C HOHHOW CBSI3bIO.
MexaHu3m AUCCONMALMK BEWECTB C MOJIAPHOU KOBAaJEHTHOU CBS3BIO.
CunbHbIC U ClTa0ble JIEKTPOIUTHIL.
Peakiiuu nornoro oomena. CBoiicTBa HOHOB.
XHUMHYECKUE CBOMCTBA KMCIIOT KaK 3JIEKTPOJIUTOB.
XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB.
XUMHUYECKUE CBOMCTBA COJIEN KaK JIEKTPOJIUTOB.
I'uaponus coneil.
OKuCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKINK ( TOBTOPEHUE § Kilace).
Paznea I1. DiieMeHTBI-HEMeTANIbI U MX BasKHeHIIIUE COeIUHEHUs
Tema 3. O0masi xapakTepHuCTHKA HEMETALIOB
DJleMeHThI-HEMETAITbI B IpupoAe U B [leproanyeckoit cucteme xumuieckux snementos /.M.
Menneneesa.
[IpocThlie BelecTBa-HEMETAILIIBI, UX COCTaB, CTPOCHHUE M CIIOCOOBI TTOTYYCHHUSI.
Bonopoaubie v KUCIOPOAHBIE COSTMHEHHUST HEMETAIIIOB
Tema 4 I'asiorens! (MoBTOpeHHE 8 KJ1ace)
[Ipoctslie BemecTBa, xumudecue cBoiictBa.Coequnenus ¢ BogopoaoM. ComsiHas KUCIOTa.
Tema 5. Iloarpynna kucaopoaa u eé TUNUYHbIE NPeICTABUTEIH.
OO6m1ast XxapakTepruCcTUKa HEMETAIIOB TIOATPYIINBI KUCIOPOIA.
Kucnopoa u 030H. Kpy2oeopom kucnopooa 6 npupooe.
Cepa — npeacraButens VIA-rpynnsl. Amnotponust cepbl. CBONCTBA U TPUMEHEHUE.
CepoBoaopoa. Cynbhussbl.
Kucnopoacoaepxaniue coenqunenus cepsl (IV).
Kucnoponcoaep:xamue coequnenus ceps (VI).
Tema 6. Iloarpynna a3ora u eé THNMYHbIE NPEACTABUTEIH.
OO6m1ast XapakTeprCTHKA 3JIEMEHTOB MOATPYIIBI a30Ta. A30T — MPEACTaBUTETb V A-TPyIIIBI.
Ammuak. Coimi aMMOHHUS.
Oxkcubl azora.
A30THas KUCTI0Ta U €€ COJIH.
®docdop u ero coequHeHus. Kpyeosopom gpocgopa 6 npupooe

Tema 7.Iloarpynna yrjepoaa



OO0mas XxapakTepuCTUKa 3JIEMEHTOB MOATPYIIBI yriaepoaa. YTiepoa — npeacraBurenas [VA-
TpyMIbL. AOTponus yriepoaa. AacopOorusi.

Oxkcuabl yriaepoja.

VYroJibHAs KUCIIOTA U €€ COJIN.

Kpewmuuii u ero coequnenusi. Cunukamuas npomvlulieHHOCMb.

Pazpen I11. MeTasibl

Tema 8. O61ue cBoiicTBa MeTAJJIOB
DIEMEHTBI-METAJUTBI B IPUPOJIE U B IepUogudeckoi cucteme. OCoOOEHHOCTH CTPOSHUS MX

aTOMOB.

Kpucrannuueckoe ctpoenue U GU3NKO-XUMHUUECKHE CBOIICTBA METAJLIOB.
DIEKTPOXUMHUYECKUE MTPOLIECCHl. DJIEKTPOXUMHUECKUH Psi/i HANIPSHKEHUN METaJIOB.
CmuiaBsl. [loHsiITHE KOPPO3UH METAILIIOB.

Koppo3zusa memannos u mepvl 60pvobl C Hell.
Tema 9. MeTanibl IIaBHBIX U MO0OYHBIX MOATPYNI

Mertainsl [A-rpynmel nepuogu4eckoi CUCTEMBI U 00pa3yeMble UMU IPOCThIE BELIECTBA.
Mertanst [IA-rpynnsl neproAMYEcKON CUCTEMBI U X BaXKHEUIINE COEIUHEHUS.
XKéctroctb Boasl. Poib memannos IIA-epynnul 6 npupooe.

AJIFOMUHMI U €r0 COCTUHEHUS.

XKene3o — npencraBuTeNb METAIIOB MOOOYHBIX NOArpyIIl. BaxHelye coefuHeHns xemne3a

Paznen IV. O6mmue cBegennst 00 OpraHnyecKux coeJUHEeHHAX.

Tema 10. YrieBomopoasl

Bo3HMKHOBEHME U Pa3BUTHE OPraHUYECKON XMMUU — XUMUHU COCIMHEHUH yriepoa.
Knaccudukanus u HOMEHKIATypa YriieBOIOPOIOB.

[IpenenbHbIE YTIEBOAOPOIBI — ATKAHBI.

HenpenenbHble yraeBogopoabl — aJKEHBI.

Henpenenbabie yrieBoaopoasl — ankuHbl. [IpupoHbIie HCTOYHUKH YTIIEBOIOPOIOB
Tema 11 Kucnopojacoaep:xaiiue oprannyeckne coeinHeHust
Kucnopoacoaepxaniue opranndeckue coenuHenusi. CoupThl.

Kap6oHoBBIE KHCTOTHI

Tema 12. BH0JIOTHYECKH BasKHbIe OPraHUYeCKHE COeTUHEHUS

buonornuecku BaxXxHble COETMHEHUS! — KUPbI, YTIEBO/BI.

benkwu.

Tema 13. IIpou3B0ACTBO HEOPraHUYECKUX BEIIECTB U UX MPUMEHEHHE.
[ToHsiTHE O XUMUUYECKOW TEXHOJIOTHH.

[Tpon3BOACTBO HEOPraHMUECKUX BEIIECTB U OKPYKaroIlias cpesa.
[Tonsitue o metasmypruu. [Ipon3BoACTBO U MPUMEHEHUE YYyTYHA U CTAJIH.

3. Temarunyeckoe IJIAHUPOBAHHE




Tembl, packpbIBaroime
JAHHbIN pazies
nporpammbl. KosmmuectBo
YacoB, OTBOAMMBIX HA

JAHHYIO TeMy

OcHOBHOe coJep:kaHue MO0 TeMaM

XapaKTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX
AercTBUil)

Pa3nen L. Teopernueckue ocHoBbI xumun (18 u)

1. Xumuyeckne peakiumn
U 3AaKOHOMEPHOCTH HX
nporexkanus (5 4)

1. CKkopoCTbh XMMHUYECKON PEAKIIUH.
DHepreTuka XUMHUYECKUX PEaKIU.
@akTopsl, BIUAIOIINE HA CKOPOCTh
XUMHUYECKUX PEAKIIUM.

2. [IpakTuyeckasi padora Ne 1.
Brnustaue pa3nudaabix GpakTopoB Ha
CKOPOCTh XUMHUYECKOM PEeaKIiu.

3. Pemienue 3anau

4. IloHsiTHE O XUMUYECKOM PaBHOBECHH.
5. IIpoBepouHasipadora.
JdemoncTpauuu. 1. 3aBUCUMOCTh
CKOPOCTH PEaKIIMHU OT KOHLIEHTPAIUU
pearupyrouux BemecTs. 2.
3aBUCHMOCTH CKOPOCTH PEAKIIHU OT
TeMIieparypsl. 3. 3aBUCUMOCTb
CKOPOCTH PEAKIIMH OT MIPUPOIbI
pearupyromux BeuecTs. 4. Bnusaue
KOHIICHTpAIlUU PEarupyromux BEIiecTB
Ha XMMUYECKOe paBHOBecHE (Ha
puUMepe B3aUMOJICHCTBUSI XJIOpUIA
xenesa (I11) ¢ poganuaom Kamms).

5. BzaumogeiicTBue nepokcuaa
BoJIopoja ¢ okcuoM mapranma (VI).
Pacuérnbie 3axaun. 1. Pacuérel no
TEPMOXUMHUYECKUM YPaBHEHUSIM.
2.Bviuucnenue ckopocmu Xumuyeckot
Ppeaxkyuu no KUHemu4eckomy
VpasHeHuio.

Hcnons3oBaTh BHYTPU- U
MEXITPEIMETHBIE CBA3H.
Onpenenarb MOHATHS
«TETIOBON 2P PEKT peaKium»,
«TEPMOXUMHUYECKOE
YpaBHEHHE», «3K30- U
HHIOTEPMHUECKAs peaKLysy,
«IyTh IPOTEKAHUS PEAKLIUNY,
«3(pdexkTUBHBIE COyIapeHUs»,
«QHEprus aKTUBAIIH,
«TOMOTEHHAsl CUCTEMAY,
«TeTEepPOreHHAsi CHCTEMA,
«CKOPOCTb PEaKLUN»,
«XMMHUYECKOE PaBHOBECHE).
CocTaBisTh CXeMbl, TaOIMIIBI,
OTIOPHBIE KOHCIIEKTHI,
aJITOPUTMBI.

BeimonHATE pacdéTsl O
TEPMOXUMHUYECKUM
YPAaBHEHUSIM pEaKIUil.
Hcnonb30BaTh allrOpUTMBI
IIPU PEUICHUH 33134

2. PactBopsl. Teopus
3JIEKTPOJTUTHYECKOH
auccomuanuu (134)

1. Tlonstue o pactBopax. Teopuun

pacTBOPOB.

2. BemecTBa — 3IEKTPOIUTHI U
HEDJICKTPOJIUTHI.

3. CunbHbIe U cl1a0bIe
DJIEKTPOJIUTHI.

4. Jluccoumarusi KUCIIOT,
OCHOBaHMH, U COJIEH.

5. Peaknuu noHHOro oOMeHa.
CBolicTBa HOHOB

6. XuMHuecKHe CBOMCTBA KUCIOT
KaK 3JIEKTPOJIUTOB

7. XUMHYECKHE CBOMCTBA
OCHOBaHUH KaK 3JIEKTPOIUTOB

8. Xwumuueckue CBOWCTBA COei
KaK 3JIEKTPOJIUTOB

9. Twuaponus coieit

10. OxkucaurensHO-
BOCCTAHOBHUTEIIbHBIE PEAKITHN

[TpoBonuTh HAOIIOEHUS 32
MOBEJICHUEM BEILECTB B
pacTBopax, 3a XUMUYECKHUMHU
peakuusIMHU, IPOTEKAIOIIUMU B
pacTBopax.

JlaBaTp onpeneneHus NOHATUN
«QIEKTPOIIUTY,
KHEDJIEKTPOJIUTY,
«QIEKTPOJIUTHYECKAS
JIFCCOLIHAITHS.

PaznuyaTh MOHATHE «HOHY.
O06001IaTh TOHATHS «KATHOH,
«aHHOHY.

HccnenoBaTh cBOICTBA
PacTBOPOB DJIEKTPOJIUTOB.
OnuceiBaTh CBOMCTBA BEIICCTB
B X0JI€ IEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO
AKCIIEPUMEHTOB.




Tembl, packpbIBaroime
JAHHbIN pazies
nporpammbl. KosmmuectBo
YacoB, OTBOAMMBIX HA

JAHHYIO TeMy

OcHOBHOe coJep:kaHue MO0 TeMaM

XapaKTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX
AercTBUil)

11. O6o0meHue 3HaHMIA IO T.2
12. TlpakTudeckas padora Nel
Pemenne skciepuMeHTAIBHBIX
3aj1au
13. KonTpomasHas pabora Nel
Pacuérnbie 3agaun. Pacuérol
[0 XUMUYECKUM YPaBHEHUSM,
€CJIM OJTHO U3 PEAruPYIOIINX
BEIIECTB JJaHO B U30BITKE.
JdemMoHcTpanmu.
1. UcnpiTanme BEecTs, UX
PacTBOPOB U pacIjIaBOB Ha
AIIEKTPUYECKYIO POBOUMOCTb.
2. Bnusinue pa3z0aBieHus Ha CTENEHb
muccouuanuu. CpaBHeHHE
ANEKTPUUYECKON MPOBOJUMOCTH
KOHI[EHTPUPOBAHHOTO U pa30aBICHHOIO
pPacTBOPOB YKCYCHOM KHCIJIOTHI.

Co0roaTh npaBuiia TEXHUKH
0C30ITaCHOCTH.
XapakTeprus3oBaTh YCIOBUS
TEUYCHHSI PEaKIuii B PaCTBOPAX
AJICKTPOJIUTOB JIO KOHIIA.
O0600mIaTh 3HAHKS O
pacTBopax.

CocTaBiiaTh
KJIACCU(PUKAIMOHHBIC CXEMBI,
CPaBHHUTEIBHBIC U
00o0I11aroIe TadIUIbL.
Hcnons3oBaTh BHYTPU- U
MEXIPEIMETHBIC CBSI3H.
Pacnio3naBate peakuuu
HOHHOI'0 OOMEHa.
CocTaBisaTh MOHHBIE
YpaBHEHHUSI PEaKIIHA.
CocTaBiaTh COKpalEHHbIE
WOHHBIC YPaBHECHUS PEAKIIUH.
[enats pacuérel no
XHUMUYECKHM YPaBHCHUSIM,
€CIIM OJTHO M3 PearupyroIImux
BEILECTB J]JaHO B U30LITKE.
Ot6upats nHpOpMAIHIO U3
JPYTUX UCTOYHUKOB JIJIS
MOJITOTOBKH KPATKUX
COOOIIICHUH.

['OTOBUTH KOMITBIOTEPHBIC
Mpe3eHTAIMU IO TeMe

Pa3nen I1. DiieMeHTBI-HEeMeTAJIBI M MX BakHelimue coexunenns (19 1)

3. O6mas
XapaKTepUuCcTHKA
HeMeTaJJIOB (2 1)

1. DnemMeHTsI — HEMETaJlIbl B IPUPOAE U
MIEPUOTUYECKON CUCTEME
JI.1.Menneneea

Kpucrannmaeckoe crpoenue u Gu3nKo-
XUMHUYECKHE CBOMCTBA HEMETAIIIIOB.
CoenuHeHns: HEeMETAIIJIOB

2. CpaBHUTENbHAS XapaKTEPUCTHKA
HEMETAJIJIOB [VIaBHBIX MOATPYIII.
Jemoncrpanuu. 1. O6pa3ip! NpoCTHIX

BEIECTB-HEMETAIIOB U X COCTUHEHUM.

4. Tajorensl (24)

1. T'anoreHsl — 3IEMEHTHI U
MPOCTHIE BEIIECTBA

2. Xumuuecue CBOMCTBA
rajoreHoB.l aloreHoBo0POIbI.

5. Iloarpynna kucaopoaa
M €é THIHYHDbIE

1. Cepa — npeacrasurens VIA-
TPYIIIBL.

Hcnonb3oBaTh BHYTpU- U
MEXITPEIMETHBIC CBSI3U.
XapakTepru3oBaTh XUMHUYECKUE
AIIEMEHTHI MaJIbIX MIEPUOJIOB
10 MX TMOJOKEHUIO B
MIEPUOIUYECKON CHCTEME.
Ornpenenars cBoWCcTBa
BEILIECTB UCXOs U3
KPUCTAJTINYECKOTO CTPOEHUS.
O0600maTes 3HaHUS U AeaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX
W3MEHEHUIN CBOWCTB
HEMETAJUIOB B MEpUOaX U
rpymnmnax nepuoandeckon
CUCTEMBI.

IIporuo3upoBark CBOKCTBA
HEU3YUYEHHBIX 3JIEMEHTOB U UX




Tembl, packpbIBaroime
JAHHbIN pazies
nporpammbl. KosmmuectBo
YacoB, OTBOAMMBIX HA

JAHHYIO TeMy

OcHOBHOe coJep:kaHue MO0 TeMaM

XapaKTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX
AercTBUil)

npeacrapuresiu (4 4)

Amnnotponus cepbl. CBOCTBA U
MIPUMEHEHHUE.

2. CepoBonopoa. Cynb(puisl.
3. OKCHUIIBI CepHI.

4. CepHas KuCIOTa U €€ COJIU

6. Iloarpynna a3zora u eé
THIIHYHbBIE
npeacrapuresu (4 4)

1.. A3or — npencraBurens VA-
TPYIIIIBL.

2. Ammuaxk. Coiti aMMOHUSL.

3. Okcuabl a3ota. A30THASI KMCJIOTa U
eé coum.

4. ®ochop u ero cCoeTMHECHHUS.

7. lMoarpynmna yriiepoaa
(79)

1. Yrnepoa — npencraButens [VA-
rpynnsl. AJUIOTpONUs yriepoja.
AncopOmmsi.

2. Oxcuasl yriaeposa.

YronbHasg KUCI0Ta U €€ COJIH.

3. Kpemuuii u ero coetuHeHus.

4, O6001IeHNEe 3HaHUH IO TeMaM 3—6.
5. Pemienue 3anau.

6. [Ip. pa6.Ne2 Pemenue
AKCIIEPUMEHTAIbHBIX 3a/1a4.

7. KonTpoJabHasi padora Ne 2.
«HemeTansel 1 UX COEIMHEHHUY.
Hemoncrpanuu. 1. ITonydyenne
aMMHaKa U MCCleIOBaHNE €r0 CBOWCTB.
2. IlonydeHune u UccIea0BaHNUE CBOMCTB
nuokcuna yriaeposaa. 3. OmnbIThI,
MOJTBEPXKIAI0IINE O0IINe XUMUYECKUE
cBoiictBa kucinot 4./lonyuenue
KpemHueeou kuciomol. 5. KauecTBeHHBIE
peaxkuy Ha aHUOHBI: CYIb(UI-HOH,
cyib(ar-uoH, KapOOHAT-UOH, XJIOPH/I-
WOH, OpOMUA-NOH, NOJAUJ-UOH, HUTpAT-
UOH, pochaT-uoH.

JlabopaTopHble onbITHI..Ne3
PacrniozHaBaHue XJIOpUA0B, CyIb(haTOB,
KapOOHATOB.

Pacuérnble 3a1aun. Boruucnenue
Macchl WK 00bEMa IPOAYKTA PEAKIIIHI
10 U3BECTHOM Macce UIH 00BEMY
HCXOJIHOTO BELIECTBA, COAEPIKAILIETO
IIPUMECH.

Tembl TBOpUYECKHX padoT.
XVMMHYECKUE CBOKWCTBA DIIEMEHTOB U UX
POJIb B DKOJIOTUYECKHUX Tpolieccax (Ha
IIPUMEPE U3YUEHHBIX 3JIEMEHTOB IV, V,

VI rpymm).

COEIMHEHUH Ha OCHOBE
3HaHui o [lepuoguueckom
3akone J[.. Menneneena.
OT6uparh HHPOPMALIHIO U3
JIPYTUX UCTOYHUKOB JIJISI
MOATOTOBKU KPATKUX
COOOILIEHUT.

I'oToBUTH KOMIIBIOTEPHBIE
MPE3EHTAlUH 110 TEME.
HaGmonats
JIEMOHCTPUPYEMBIE U
CaMOCTOSITEJIbHO TTPOBOJIUMBIE
OIIBITHI.

OnuceIBaTh CBOMCTBA
M3y4aeMbIX BEILIECTB Ha
OCHOBE HaOJIIOICHHI 32 UX
MPEBPAILICHUSIMU.
AHanu3upoBaTh CBOICTBA
HEMETAJUIOB 10 NOATPYIIIAM.
O06001maTh 3HAHUS U JIeTaTh
BBIBOJIbI O 3aKOHOMEPHOCTSX
U3MEHECHUH CBONCTB
HEMETAJVIOB B IIEpUOAax 1
rpymnmnax nepuoandecKkomn
CHUCTEMBI.

IIporao3upoBars cBOKCTBA
HEW3YUYEHHBIX 3JIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE
3"HaHui o Ilepuoanueckom
3akone [[.M. Menneneena.
3anuceiBaTh ypaBHEHUS
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIIUA
U peakl1ii HOHHOTO OOMeHa.
CocTtaBisiTh
KJIaCCU(PUKAIIMOHHBIE CXEMBI,
CpaBHUTEbHBIE U
00001arone Ta0IUIIbI,
OTIOPHBIE KOHCIEKTHI.
OTtbupaTh HHPOPMALIHIO U3
JIPYTrUX UCTOYHUKOB JIJIsi
MOATOTOBKU KPATKHX
COOOIIEeHUH.

['oTOBUTH KOMITBIOTEPHBIC
MPE3EHTALIUU 10 TEME.
[IpoBoanTE pacy€Tsl O
YpaBHEHUAM XUMUUYECKHUX
peaKkuuii, UCTOJIb3ys TOHATHS
«MOJISIpHAst Maccay,




Tembl, packpbIBaroime
JAHHbIN pazies
nporpammbl. KosmmuectBo
YacoB, OTBOAMMBIX HA

JAHHYIO TeMy

OcHOBHOe coJep:kaHue MO0 TeMaM

XapaKTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX
AercTBUil)

docdop (a3ot, cenen, 60p).
PacnipocTpanenue B mpupo/ie; CocTas,
CTPOEHUE, CBOICTBA M POJIb HEMETAIIOB
B TexHocdepe. Kpemnuii B
MOJIYTIPOBOTHUKOBO
MPOMBIIIICHHOCTH. COTHEUHBIE
Oarapeun

«MOJISIPHBIN 00BEM»

Paznen I1l. O6uue cBeenusi 06 oprannveckux coeqnneHusnx (124)

7. ¥Yri1eBoaopoabl

8. Kucaopoacoaep:xamue
opraHuvecKue
coeMHEHUS

9. buogornyeckn
BasKHbIE€ OPraHnYecKue
COeIMHEHUS

1.

10.

11.

12.

Opranndeckast XUMHUs — OTPACIIb
XUMHUYECKON HAYKH.
OcobeHHOCTH cocTaBa U
MHOT000pa3ue OpraHu4ecKux
BELICCTB.

[Tpaktuyeckas padora Ne3
KauecTBeHHBIN cOCTaB
OPraHUYEeCKUX COCTUHEHUIN
Teopust XUMUYECKOTO CTPOEHUS
OpraHMYECKUX BEIIECTB
A.M.bytaeposa.

IIpenenbHbIE YIIIEBOJOPOIBI,
AJIKaHBbI.

DU3UKO-XUMUYECKUE CBOWCTBA
Y IPUMEHEHHUE aJIKaHOB.
HenpenenbHble yriieBogopoasl
Cnuptsl. [lpenenbubie
OJIHOATOMHBIE CITUPTHI
KapOGoHOoBBIE KHUCTOTHI
XHUMHUYECKUH COCTAB PACTCHUM U
YKUBOTHBIX

Heoprannueckue BemecTsa
KJIETKH. MUHEpabHbIE
yIoOpeHusl.

Opranndeckue BeniecTna
KIIETKH.

O0600611eHre 3HaHU| IO TeMam
5,6. IlpoBepounast pabota

Ha0mronars
JIEMOHCTPUPYEMbIE U
CaMOCTOSITENIbHO MPOBOJINMBIE
OTIBITHI.

OnuceIBaTh CBOKCTBA
M3Yy4aeMbIX BEIIECTB HA
OCHOBE HaOII0IEHUH 3a X
MIPEBPAICHHUSIMH.
CocTaBlATh CTPYKTYpHBIE
(GhopMyJIbI OPraHUYECKUX
BeniecTB. OnpenensiTh
TIOHSITHSI «TOMOJIOT,
«TOMOJIOTHUECKUN PSiI»,
«HA30MEPBI».

CpaBHUBaTh CBOICTBA
MPEICTbHBIX M HEMPEICTbHBIX
YTIIEBOIOPOIOB.

CocraBnsiTh
KJIaCCU(UKAIMOHHBIE CXEMBI,
CPaBHHUTEIHHBIC U
00001marome Ta0 ULk,
OTIOPHBIC KOHCTICKTHI.
[Tonp3oBaTbest MHPOpMaLUEit
U3 IPYTUX UCTOYHHKOB IS
MOJATOTOBKU KPATKUX
COOOILIEHUH.

Hcnonk30BaTh BHYTPU- U
MEXTIPEMETHBIE CBSI3H.
CpaBHUBATh OPTaHUYECKUE
BeIIleCTBA

C HEOPTaHUYECKUMHU.
OOBACHATD MPUUUHBI
MHOT000pPa3usl BEIIECTB.
HaGmronaTs
JEMOHCTPHUpPYEMbIE U
CaMOCTOSITEIIEHO TIPOBOIUMEIC
OTIBITHI.




Tembl, packpbIBaroime

XapaKTepuCcTHKA OCHOBHBIX

JAHHbIN pazies BH/10B
nporpammbl. KosmmuectBo OcHOBHOe coJep:kaHue MO0 TeMaM AeSTeIbHOCTH YUYCHUKA
4acoB, OTBOJMMbBIX HA (Ha ypoBHe y4eOHBIX
JAHHYIO TeMy AercTBUil)
Pazpen IV. Metauasi (14 v)
10. O6mme cBoiicTBa 1. DeMeHTBI-MEeTalIbl B IPUPOJIC U B HaGmonats

MeTaJLI0B (5 4)

nepuoanydeckoi cucreme. OCOOEHHOCTH
CTPOEHHS UX aTOMOB.

2. Kpucrannuueckoe CTpOeHHUE U
(U3UKO-XMMUYECKHE CBOMCTBA
METaJIOB.

3. DNEKTPOXUMHUYECKHUE ITPOLIECCHI.
DJIEKTPOXUMUYECKUHN P HAIPSIKEHUI
METaJIJIOB.

4. Cnnassl.

5. IloHsATHE KOPPO3UU METAILIOB.
MemoncTpamuu. 1. OOpa3upl METAIIOB
U UX COCIMHEHUN, U3yUCHUE UX
AIIEKTPUYECKON MTPOBOAUMOCTH. 2.
TemionpoBoAHOCTh METAILIOB. 3.
Mojenu KpUCTAIITNYECKUX PEIIETOK
METaJIJIOB

JIEMOHCTPHUPYEMBIC U
CaMOCTOSITEJIbHO ITPOBOJIUMBIE
ombITEL. OTINCHIBAaThL CBOMCTBA
M3y4aeMbIX BEILIECTB HA
OCHOBE HAOJIIOIEHUH 3a UX
MIPEBPAICHHUSIMH.
CocTaBITh
KJIACCU(PUKAIMOHHBIE CXEMBI,
CpaBHUTEIbHBIE U
00001arone Ta0IUIIbI,
OTIOPHBIE KOHCIIEKTHI.
Ot6upats nHpOpMAIHIO U3
JIPYTUX UCTOYHHUKOB JIJIS
MOJITOTOBKH KPATKUX
COOOILIEHU.

['OTOBUTH KOMITBIOTEPHBIC
MPE3CHTAIIMH 110 TEME

11. MeTaJubl IJ1aBHBIX
¥ M000YHBIX noarpynm (9

)

1. CpaBHUTEIbHAS XapaKTEPUCTUKA
METaJUIOB IJIABHBIX MOATPYIII

2. llleno4ynbie METaIbI U UX
COCIMHCHUS

3. llleno4yno3eMeIbHbIE METAILIEL.
JKecTKOCTh BOJIBI

4. AnroMuHUH

5. ’Kene3o — npencTaBUTENIb METAIIOB
MOOOYHBIX MOATPYIII.

6. O6001EeHNe 3HaHMH 110 T7,8

7. Pemenue 3amaq

8.Ilpaktuueckas padota NedPemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4

9. Konrponbnas padota Ne3
JMemoncTpanumn. 1. Bzaumopeiicteue
METAJJIOB ¢ HEMETaJIaMH U BOJIOM. 2.
['openue, B3auMOAENCTBUE C BOLOU
JUTHUS, HATPUS U KaJIbIus. 3.
BzaumopeiicTBue ¢ BOIOM OKCHUAA
Kanblud. 4. KauecTBEHHbIE pEAKIIUU HA
MOHBI KaJbIMs U Oapus. 5. YcrpaHeHue
J)KECTKOCTH BOOEL. 6. B3anMopeiicTBre
ATIOMHUHUS C BOJIOM.

JlaboparopHbie onbIThl. Ne4.
O3zHakoMIieHHE ¢ 00pa3liaMu CIJIaBOB
(royektust «MeTaJibl U CIITIaBhI»).
No5. KauecTBeHHBIE peakIluu Ha HOHbI
JKenesa.

[Tonp3oBaTbcst HHGOpMALIHEH
U3 IPyTrUX UCTOYHUKOB JIJIsI
MOATOTOBKU KPAaTKUX
coob1enuii. Mcnonb3oBath
BHYTpPH- U MEKIIPEAMETHBIE
CBSI3H.




Tembl, packpbIBaroime
JAHHbIN pazies
nporpammbl. KosmmuectBo
YacoB, OTBOAMMBIX HA

JAHHYIO TeMy

OcHOBHOe coJep:kaHue MO0 TeMaM

XapaKTepuCcTHKA OCHOBHBIX
BH/I0B
AeATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX
AercTBUil)

Tema TBop4Yeckoii padoTbl. MeTasl
U COBPEMEHHOE 00ILEeCTBO

Pazgen V. Xumus u sku3nb (54)

12. IlpousBoacTBO
HEOPraHU4ecKHX
BelleCTB M UX
npumMeHeHue (5 4)

> ow

[TonsiTHE 0 XUMUYECKOM
TEXHOJIOTUHI

[Tpou3BOCTBO U IPUMEHEHUE
CEpPHOU KUCIIOTHI

[ToHsATHE O METAITyprun
IIpon3BOACTBO U NPUMEHEHHE
YyryHa U CTajIu

O0606menne 3Hanuii 1o 1.9
[Tpon3BOICTBO HEOPTAaHUUECKUX
BELIECTB U OKpYXarollas cpea.
JemoncTpanuu. 1.
KomorpammMe! u quHaMugeckoe
nocobue «IIpon3BoacTBo
CEpPHOM KUCIOTBD».

Hcnonk30BaTh BHYTPU- U
MEXKIIPEMETHBIE CBSI3H.
YyacTBOBaThH B IPOOJIEMHO-
IMIOMCKOBOM JIEATEIHLHOCTH.
CocTaBniTh
KJIaCCU(PMKAIIMOHHBIE CXEMBI,
CPaBHHUTEIbHBIC U
00001arone Ta0IUIIbI,
OTIOpPHBIE KOHCTIEKTHI.
OTtOupaTh HHPOPMALIHIO U3
JIPYTUX UCTOYHHUKOB JIJIS
MOJITOTOBKH KPATKUX
COOOIIICHUH.




