Pabouas nporpamma 7-9 (0OCHOBHOTO 0a30BOTO YPOBHS)

HaumenoBanue y‘I€6HOI‘O npeaMeTa: XUMMHA
IlosicHuTeIbLHAA 3aIMCKA

Pabouyast mporpamma cocraBiieHa Ha OCHOBE:

1) 3akona «O6 obpazoBanuu Poccuiickoii denepaium» ot 29.12.12 Ne 273-03

2) depepanbHOrO rOCYIAPCTBEHHOTO 00pa3oBaTeibHOTO cTanaapTa ot 17.12.10 Nel1897

3) Ilpumepnoit ocHOBHOU oOpasoBarenabHOi mporpammbel OOO (omoOpeHa pelicHHEM
¢denepanbHOrO  y4eOHO-METOJAMYECKOTO  OObEAMHEHUsT 1o  obmeMy 00pa3oBaHUIO
npoTtokosioM oT 08.04.15 Nel/15)

C yuerom:

1) VYueGHOro maaHa oOpa30BaTEIbHONW OpraHU3aIHH

2) denepanbHOTo TEpeyHsl yYeOHUKOB, YTBEP)KICHHBIX, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX) K
UCIIOJIHEHUI0O B 00pa3oBaTeIbHOM  Ipoliecce B 00pa30BaTENbHOM  YUPEXKJIECHUU,
peanu3yIoIux MporpaMMHoOe 00111e00pa3oBaTeIbHOE 00pa3oBaHue MPUKa30M MUHHCTEPCTBA
obpazoBanus PO ot 14.03.14 Ne253 (c u3sMEHEHUSIMH )

4) YMK O. C. I'abpuensa «Xumus 7», M.: Ipoda, 2016 r.

5) YMK O. C. I'abpuensa «Xumus 8», M.: Jlpoda, 2016 r.
6) YMK O. C. I'abpuensa «Xumus 9», M.: Jlpoda, 2016 r.

PaGovast mporpamma Mo XMMHUHU: KOHKPETU3UPYET NoJoKeHHss DyHIaMEHTaIbHOTO siapa
colepkaHus OOyYCHHsS XHUMHH C YYETOM MEKIIPEIMETHBIX CBS3ed YYEOHBIX NpPEIMETOB
€CTeCTBEHHO-HAYYHOTO  IIMKJIA; OMNpEAeNseT  MOCIEeJ0BATeIbHOCTh  HM3Y4YCHHUS  CAMHUIL
cojiepaHus 00ydeHUsT XUMUU U (HOpMUPOBaHUS (Pa3BUTHS) OOIUX YIEOHBIX U CIIEU(PUISCKUX
MPEIMETHBIX YMEHUH; JaeT OPUEHTHPOBOYHOE PACIpe/ieiICHUE YIeOHOTO BPEMEHH 10 pa3zeiiam
Y TeMaM Kypca B MOJIAJIbHOCTH «HE MCHEE).

[Iporpamma kypca «XUMHM» TIOCTPOEHAa HAa OCHOBE CIUPAJIBLHOM  MOJEINH,
MpelycCMaTpUBAIOIIEH MOCTENEHHOE pPa3BUTHE M YIIIyOJIEHHE TEOPETUYECKUX MpeICTaBICHUIA
[IpH JIMHEITHOM 03HAKOMJICHUHU C SMIIUPUUYECKUM MaTEPHUATIOM.

B npeaMeTax CCTCCTBCHHO-MATEMATUYCCKOI0  IHKJIAa  BCSAYIIYIO pPOJIb  UI'pacT
IO3HABATECJIbHAA ACATCIIBHOCTh U COOTBCTCTBYIOIIUC €M Io3HaBaTeIbHbIC y‘le6HBIe ,Z[eﬁCTBHSI. B
CBfI3U C 3TUM OCHOBHBIMM L E€JIIMU Oﬁy‘IEHHH XHMHH B OCHOBHOH IIKOJIE SIBJISIOTCSH:

1) bopmupoBanue y 00yqaromuxcsi yMeHus BUACTh U IOHUMATh LIEHHOCTh 00pa30BaHMUs,
3HAYUMOCTh ~XHMHUYECKOTO 3HAHMS s KaKIOTO 4YellOBeKa HE3aBUCUMO OT  €ro
npoecCUOHANBHONW  JEATENbHOCTH; YMEHUS paszauyaTh (akTbl U OLEHKH, CpaBHHUBATH
OLICHOYHBIE BBIBOJBI, BHJAETH HUX CBA3b C KPUTEPUSAMU OLIEHOK M CBS3b KPUTEPUEB C
ONpENIeNIeHHOW CHUCTEeMOM LeHHOCTeH, (opMynupoBaTb M OOOCHOBBIBaTH COOCTBEHHYIO
MIO3ULUIO;

2) popmupoBaHue y 00y4aroUUXcs EIOCTHOTO MPEICTABICHUS O MUPE U POJIH XUMHHU B
CO3/IaHUM COBPEMEHHON €CTeCTBEHHO-HAYUYHOM KapTHHBI MHUPA; YMEHHS OOBSICHATH OOBEKTH U
MIPOLIECCHl  OKPYKAIOIIEW  ACUCTBUTEIBHOCTH —IIPUPOJHON, COLMAIBHOM, KYJIBTYPHOM,
TEXHUYECKOM CpeJibl, UCIOJIb3Ys AJI 3TOT0 XMMUYECKUE 3HAHMUS,;

3) mpuoOpeTreHne OOyJarOIMIMMHUCS OTBITA PAa3HOOOPA3HOW MEATENBHOCTH, MO3HAHUS U
CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIINX YHHBEPCAIbHOE
3HAUEHUE IS Pa3IMYHBIX BUIOB JCATEIHHOCTU: PEIICHUS MpoOJieM, MPHHSITUS PEIICHUH,



MOWCKa, aHanmmM3a H 00paboTKM MH(POpPMAIMK, KOMMYHUKAaTHBHBIX HAaBBHIKOB, HAaBBIKOB
M3MEPEHUH, COTPYAHUYECTBA, 0€30MAaCHOTO OOpAILICHHS C BEIIECTBAMH B IOBCEJHEBHOM KU3HH.

XuMus, Kak OJlHa W3 OCHOBOIIOJAralolIUX O0OJacTe ecCTECTBO3HAHUSA, SIBISIETCA
HEOTHEMJIEMOM YacThi0 00pa30BaHMs MIKOJIbHUKOB. Kak/iblil 4eioBeK KMBET B MUPE BEIIECTB,
MMO3TOMY OH JIOJDKCH HMMETh OCHOBBI (DYHIAMEHTAIBHBIX 3HAHUU 10 XUMHUH (XUMHYECKas
CUMBOJIMKA, XWMHYECKUE TIOHATHS, (DAKTHI, OCHOBHBIC 3aKOHBI W TEOPUH), MO3BOJISIOIINC
BBIPAa0OTaTh MPEJICTABICHHUS O COCTaBE BEIUIECTB, X CTPOCHUH, MPEBPALICHUSAX, TPAKTUIECKOM
HCII0JIb30BAHUH, a TAKKEe 00 ONACHOCTH, KOTOPYIO OHHM MOTYT MpeAcTaBiATh. M3ydass xumwuio,
ydalpecs Y3HAlT O MaTEepUaJIbHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MU,
0OyCJIOBICHHOCTH CBOWCTB BEIIECTB HX COCTABOM M CTPOCHHEM, II03HABAEMOCTH U
MIPEACKA3yEMOCTH XMMHUYECKUX sABJICHUHN. V3ydeHHe CBOWCTB BEIIECTB M HX IPEBpALCHUHN
CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUIEHHUS, a IMpakTUdyeckas paboTa ¢ BelleCTBAMU
(;1abopaTopHBIE OMBITHI) — TPYAOIIOONIO, aKKYpPaTHOCTH W coOpaHHOCTH. Ha mpumepe xumuu
ydaluecs MOJy4aroT MPEICTaBICHUs O METOJAxX IMO3HAHUSA, XAPAKTEPHBIX IS €CTECTBEHHBIX
HayK (3KCMEPUMEHTATHLHOM U TEOPETUUECKOM).

Oco0oe 3HaueHWe HMEeT BOCIHUTAHME OTHONIEHMS K XUMHH Kak K OJJIEMEHTY
oOmieuenoBeduecko KyabTypbl. IIIKOJMBPHUKM JOJDKHBI HAyYUTHCSA XUMHUUYECKH TPAMOTHO
WCIOJIb30BaTh BEIIECTBA M MaTepuaibl, IpPUMEHsSEMble B OBITY, CEIbCKOM XO3SICTBE M Ha
MPOU3BOJCTBE, PEIIATh MPAKTUUYECKUE 3aJa4i MTOBCEIHEBHOW XKU3HU, IPEAYNPEKIATh SABICHUS,
HaHOCALIME BPE 3J0POBBIO YEJIOBEKA U OKPYXKAIOIIEH cpefe.

Jlenmasi TMOMBITKY HAaWTU TYTH PEIICHHUS YKa3aHHBIX TPOOJeM, aBTOPbI HE MOTYT HeE
YUUTBIBATH WM COBPEMEHHBIE JTUIAKTUKO-TICUXOJIOTMYECKHE TEHICHIMH, CBS3aHHBIE C
BapUaTUBHBIM pa3BUBAOIIMM oOpa3oBanueM W TpeboBanusmMu DPI'OC. IloaToMy B OCHOBY
HaCTOSLIEH MPOrpaMMmbl  IOJOXKEHbl MENAarorMYecKHue W JUAAKTUYECKHE  PUHLIUIBI
BApUATHBHOIO pAa3BHMBAIOIIETO OOpa30BaHHUsA, W3JIOKEHHBbIE B KoHuenuuu OOpazoBaTeinbHON
MIPOrpaMMBl.

A. JINYHOCTHO OPHMEHTHPOBAHHBbIE NMPHHUMIBI: MPUHIMN aJANTHUBHOCTH; NPUHIUI
Pa3BUTHUS; IPUHIMI KOM(DOPTHOCTH.

b. KyabTypHO OpHEeHTHMpPOBAHHBbIe NPUHUMIIBI: PUHUIUI KapTUHBI MUpPA; HNPHUHIUI
LEJIOCTHOCTU COJiepaHusl 00pa30BaHUsl; NMPUHIMI CUCTEMATHYHOCTH; MPUHLHUI CMBICIIOBOTO
OTHOIICHHUS] K MHPY; MNPUHLIUI OPUEHTUPOBOUHON (YHKIMHM 3HAHUM; MPUHLHUII OMOPHI Ha
KYJIbTYpY KaK MUPOBO33pPEHHUE U KaK KyJIbTYPHBIA CTEPEOTHII.

B. JlesiTeIbHOCTHO  OpPMEHTHMPOBAHHbIE NPUHUMIBI:  MOPUHOUI  OOydeHUs
JESITeNbHOCTH; MPHUHILIUII YIPABIAEMOro MepexoAa OT ACSITeNbHOCTH B Y4eOHOW CUTyallMH K
NESTeNbHOCTH B JKM3HEHHOM CHUTyalluM; MPUHIMUI [epexofa OT COBMECTHOM yueOHO-
MO3HABATEIbHON JEATEIbHOCTH K CaMOCTOSITENIbHOM JIeATENbHOCTH ydamierocs (30Ha
OnmuoKaifiiero pasBUTHs); MPUHLHUII OMNOPHIl HA MPOLECChl CIOHTAHHOTO DPA3BUTHS; MPHHIIMI
(dbopMupoBaHUs MOTPEOHOCTH B TBOPUECTBE U YMEHUN TBOPUYECTBA.

B cootBerctBuu ¢ OOpa3oBaTenbHON MpOrpaMMON Ka)Abli IIKOJBHBIA MPEIMET, B TOM
Yuclie W XWUMHS, CBOUMHU IIeNIAMH, 3aJadaMd W COJepKaHueM oOpa3oBaHHUS JOJDKEH
croco6cTBOBaTh (hopMHpoBaHHIO (PYHKIMOHAIBLHO TPAMOTHON JIMYHOCTH, T.C. YEJIOBEKa,
KOTOPBIA CMOKET aKTHMBHO IOJIb30BaThCs CBOMMHM 3HAHUSAMM, MOCTOSIHHO YYUTBHCS U OCBauBaTh
HOBBIE 3HAHUSI BCIO KU3Hb.

W3noxxeHHbIE IMHUU Pa3BUTHS 00ECIEUNBAIOT 1IETIOCTHOCTh XUMUYECKOTO 00pa30BaHus
B OCHOBHOH mkosie. Ux pyHaamMeHT popMUpOBaCs B HAYAJIbHOM IIKOJIE B Kypce OKPYKAIOIIETO
MHpa.

1. Oco3HaHKne MaTepUaIbHOTO €AMHCTBA BCEX BEILIECTB OKPYXKAIOILIET0 MUPA,
00yCJIOBJICHHOCTh CBOWMCTB BEIECTB MX COCTaBOM M CTPOCHHEM, I03HABAaeMOCTb U
MPEeACKa3yeMOCTh XUMUYECKUX SIBJICHUN.

2. [Tonumanue poM XUMHUYECKHX MPOILECCOB (IPEBpAIICHHU BEIIECTB) B
JKU3HU JIIOJEW U B MNPUPOJAE, YTO NO3BOJMT HE HApPYLIaTh OKPYKAIOIIYIO Cpeny, B
KOTOPOU MBI KUBEM.



3. Hcnonbs3oBanue B ObITY 2JIEMEHTAPHBIX XUMUYECKUX 3HAHUM.

4. OObsicHEeHHE MHpa C TOYKUA 3PCHHMS XHMHUH, YTO TO3BOJISIET KPUTUYECKU
OILICHUBATh MOJyYCHHYIO HH(OPMALHIO.

o. OBnaneHue OCHOBAaMM  METOJOB  IO3HAHMSA, XapaKTEPHBIX  JJIsS
€CTECTBEHHBIX HayK (IKCIIEPUMEHTAILHOTO U TEOPETHYECKOTO).

6. YMeHne OIEeHHMBATH IOBEJCHHE YEIIOBEKA C TOYKU 3PEHHS] XUMHYECKOM
0€30MaCHOCTH 0 OTHOILIEHHIO K YEJIOBEKY U IPUPOJIE.

1. Tlnanupyemble pe3y/ibTaThl H3y4YeHHs YU4eOHOI0 NMpeaMeTa, Kypca

HpI/I HU3YyUCHUHU XUMHUHU B OCHOBHOM IIKOJIE 00ECIIEUnBaETCS JOCTHKXCHUC JIMYHOCTHBIX,
MCTAINPCAMCETHBIX U IPCAMETHLIX PC3YJIbTATOB.

JIMYHOCTHBIE:

. B IIEHHOCTHO-OPUEHTAIIMOHHOW c(epe — UYyBCTBO TOPJIOCTH 32 POCCHUUCKYIO
XUMHUYECKYIO HayKy, T'YMaHU3M, OTHOIIEHHUE K TPYAY, LEIECYCTPEMIEHHOCTD;

. (hopmMupoBaHUE IIEHHOCTH 3JI0POBOTO M O€30macHOro obOpasa >KH3HU; YCBOEHUE
MMpaBuJI HHAMWMBUAYAJIBHOTO W KOJUICKTHBHOI'O 0€e3011acHOTO IIOBCACHUSA B qpe3BBIqaﬁHBIX
CUTYALMSX, YTPOKAIOUIUX )KU3HU U 3J0POBBIO JIFOJIEH;

. B TpyZHOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajibHeien
00pa30BaTeNIbHON TPAaeKTOPHUU;

. B TIO3HABATENbHOW (KOTHUTHUBHOHM, WHTEIJIEKTyallbHOW) cdepe — yMEHHE
YIPABJIATH CBOEH MTO3HABATEIBHOM JEATENBHOCTHIO;

J (dopMupOBaHME  OCHOB  JKOJOIMYECKOW  KyJIbTYpbl, = COOTBETCTBYIOLIEH

COBPEMEHHOMY YPOBHIO DKOJOTHYECKOTO MBIIUICHUS, pa3BUTHE OMBITA JKOJOTHUYCCKU
OPHEHTHUPOBAHHON PEQIICKCUBHO-OIICHOUYHON W TPAKTHYCCKON JEATCIBHOCTH B >KU3HEHHBIX
CUTYaIHsIX;

MeTtanpeaMeTHble:

o YMEHUE CaMOCTOSITENIbHO OINPENeNATh WEIW CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBath A5l ceOsl HOBBIC 3a/1a4M B y4€0€ UM MMO3HABATEIBHON JESITEIHbHOCTH, Pa3BHBATh
MOTHBBI H HHTEPECHI CBOCH MMO3HABATEIHHOM JISTEILHOCTH,

o YMEHHUE CaMOCTOSITEIILHO IUIAHUPOBATh ITYTH JOCTH)KCHUS IICJICi, B TOM YHUCIIe
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpATh Hanbosee 3P (HeKTHUBHBIE CITOCOOBI PEIICHUS YIeOHBIX U
MO03HABATEJIbHBIX 33134,

o YMEHHUE COOTHOCHTh CBOW JIGHCTBHS C IUIAHUPYEMBIMH peE3yJIbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH JIESITEIIBHOCTH B MPOIECCE AOCTIDKEHHSI pe3yiibTaTa, ONpeIesaTh
CrocoObl JICHCTBUI B paMKaX MPEUIOKCHHBIX YCIOBUH U TpeOOBaHMIA, KOPPEKTHPOBATH CBOU
JCWCTBUS B COOTBETCTBHH C M3MCHSIIOLICHCS CUTYAIHEH;

o YMEHHUE OICHMBATh MPAaBUIBHOCTH BBITIOJIHEHUS YU4eOHOHM 3aja4u, COOCTBEHHBIC
BO3MOYHOCTH €€ PeIleHus;

o BJIQJICHHE OCHOBAMU CAMOKOHTPOJS, CAMOOIIGHKH, TPHUHATHS peHIeHUd U
OCYILIECTBIECHHUS OCO3HAHHOTO BHIOOpA B YU€OHOM U MO3HABATEILHON IEATEIHHOCTH;

o YMEHHE OIpEeNIeNsTh MOHSATHUS, CO3/1aBaTh 0000IIEHHsI, yCTaHABINBATh aHAJIOTHH,
KIIaCCU(UITMPOBATh, CAMOCTOSATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCHUpUKAIUH,
yCTaHABIUBATh TMPUYMHHO-CIEJICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKOE pacCyXkJIeHHe,
YMO3aKTI4YeHNEe (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BBIBO/IBI,

L4 YMCHHEC CO31aBaTh, IPUMCHATH U Hp606pa3OBLIBaTL 3HaKM 1 CMMBOJIbI, MOACIIU U
CXCMbI I pCHICHUA y‘IC6HBIX M IMO3HABATCJIbHBIX 3a4a4;
L4 YMCHHEC OPraHU30BLIBATH y‘IC6HOC COTPYAHUYICCTBO U COBMECTHYIO ICATCIIBHOCTD

C YUMUTEJIEM U CBEPCTHUKaMH; paboTaTh MHAMBHYAIbHO U B TPYIIE: HAXOAUTh oOliee perieHue
U paspemiarb KOH(DIUKTHI HAa OCHOBE COIJIaCOBAaHMS ~ MO3UIMA M y4€ra MHTEPECOB;
(bopMynUpoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;



. yYMEHHE OCO3HAHHO HCIIOJIb30BAaTh PEYEBBIE CPEICTBA B COOTBETCTBUU C 3aJadei
KOMMYHHUKAIIMH JJIS1 BBIPQXCHHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; IIAHUPOBAHUS H
peryisiliui CBOEH IEATENbHOCTH; BIAJACHUE YCTHOM M NHCBMEHHOW pPEUYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM PEYbIO;

. (dopmMupoBaHHEe W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHHUS
MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHUH;

. (hopMupoBaHHE U pPa3BUTHE SKOJOTHYECKOTO MBIIUICHUS, yMEHHE TIPUMEHSTH €T0
B [I03HABATEJIbHOM, KOMMYHUKATHBHOW, COLMAIBHOW TMpPaKTHKE W MpodhecCHOHATHLHOU
OPHUEHTALINH.

IIpeamerHbIe:

1.B nmo3HaBarenbHOM cdepe:

L AaBaTb OMNPCACIICHUA HN3YYCHHBIX MOHITHM: «XUMUYECKUHN OJICMCHT», «aTOM),
«HUOH», KMOJICKYJa», «IPOCTBIC U CJIIOKHBIC BCIICCTBA», KBEHICCTBO», «XUMHNYCCKAA ¢)opMyJ1a»,
«OTHOCHUTCJIbHAsd aTOMHad MacCa», «OTHOCUTCJIbHAA MOJICKYJIApHad Macca», «BaAJICHTHOCTLH),
«CTCHICHb OKHUCIICHUA»), «KPUCTANIMYECKad PCIICTKA», «OKCHUABbD», «KHUCJIOTBI», «OCHOBAHUI,
«COJIN», «aMCbOTepHOCTI)», «CKUHAUKATOP», «HepI/IO)II/I'-IeCKI/Iﬁ 3aKO0H»», «IICpUOaJUYICCKasd Ta6nnua»,
«HU30TOIIBD», «XUMHYECKasd CBA3b», <OICKTPOOTPULATCIBHOCTEY», <«XHMHYECKasd PCaAKIUA»,

«XUMHYECKOE YPaBHEHHE», «TeHETHYecKas CBS3b», «OKHCIIEHUE», «BOCCTAaHOBIICHUEY,
«QIEKTPOIUTHYECKAS JUCCOLUALUAY, «CKOPOCTh XUMHUUECKON PEaKIINM»;

. OTMCATh JIEMOHCTPAIIMOHHBIE W CaMOCTOSITEIPHO TIPOBEICHHBIE XUMHYECKUE
SKCIEPUMEHTHI;

o OTMHCHIBaTh M pa3iNyaTh H3YUYEHHBIE KIACChl HEOPraHMYECKUX COCAUHEHMUIA,
MIPOCTHIE U CJIOKHbBIE BEIIECTBA, XUMUYECKUE PEAKIINH;

o KJIaCCU(PUIIMPOBATH NU3YUYEHHBIE OOBEKTHI U SIBIICHUS;

o JieNlaTh BBIBOJIBI M YMO3AKIIOUEHHUS U3 HAOMIOACHUN, M3YYEHHBIX XUMHUYECKHX

3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 AaHAJIOTUU CO
CBOMCTBaMH U3y4YCHHBIX;

o CTPYKTYpUpPOBAaTh HU3y4EHHBIH MaTepual U XUMHYECKYI0 HH(GOpPMAIHUIO,
MOJIyYEHHYIO U3 APYTUX UCTOYHUKOB;

o MOJIETTUPOBaTh CTPOCHHUE aTOMOB 3JIEMEHTOB 1-3 Mepuo/oB, CTPOEHUE MPOCTHIX
MOJIEKYT;

2. B 1eHHOCTHO — OpUeHTaIMOHHOM cdepe:

o aHAJIM3UPOBATh M OIICHUBATH TOCIEACTBUS Il OKPYXKAIOIICH Cpebl OBITOBON U
MIPOU3BOJICTBEHHOH JIEATEILHOCTH YEIIOBEKA, CBSI3AHHOM € MIepepab0TKOM BEIIECTB;
3. B tpynoBoii cdepe:

o HPOBOUTH XUMUYECKUI SKCIIEPUMEHT;
4. B cdepe 6e30mMacHOCTH KUZHEACSITETLHOCTH:

L4 OKa3bIBaTh IICPBYHO IMOMOIIBb IHPU OTPABJIICHHUAX, OXKOrax MU JAPYrux TpaBMax,
CBsA3aHHBIX C BEIICCTBAMU U Ha60paTOpHLIM O60py,Z[OBaHI/IeM.
JINYHOCTHBIMH pe3yJdbTaTaMi U3YydCHUA IMMPEAMETA «XHUMHUSD SIBISIOTCS CICAYIOIMINC YMCHUA!

7-8-11 knacc:

1. Oco3HaBaTh €IUHCTBO U ILIEJIIOCTHOCTH OKPYXKAIOLIEr0 MHUpPa, BO3MOMXHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHHUH HAyKH.

2. [TocTenenHo BhICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE:

J OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIE U B

paMKax CaMOCTOSTEIILHOM JACATCIIBbHOCTH BHC IIIKOJIbI,



J OILICHUBATh KU3HEHHBIE CUTYALlUU C TOYKH 3peHHs O€30MacHOro o0pasa KU3HU H
COXpaHEHHUS 3/I0POBbS;

° OLICHUBATH JKOJIOTUYECKUN PUCK B3aUMOOTHOLICHNUN YEI0BEKA U IIPUPOIBI.

3. @opMHpOBaTh  JKOJIOTMYECKOE  MBIIJICHHE: YMEHHE OLIEHUBAaTh  CBOIO
NEATENBHOCTh W MOCTYIIKU JAPYTUX JIOJEH ¢ TOYKH 3PEHUS COXPAHEHUs OKPYKAOUIEH Cpenbl -
rapaHTa >KU3HH U 0J1aromnoJiy4yus Jroiei Ha 3emiie.

9-1t knacc:
1. [TocTeneHHO BHICTpAaUBaTh COOCTBEHHOE 1IEJIOCTHOS MUPOBO33PCHHE:
. 0CO3HABaTh COBPEMEHHOE MHOTO00pa3ue THIIOB MHUPOBO33PEHUS, OOIIECCTBEHHBIX,

PEIUTHO3HBIX, ATEUCTHUYECKUX, KYJIbTYPHBIX TPAIULHNA, KOTOPBIE ONPEAECISAIOT pa3HbIE
00BSACHEHUS POUCXOIAIIETO B MUPE;

o C y4€TOM 3TOr0 MHOro0o0pa3usi MOCTENEHHO BbIPa0daThIBaTh CBOM COOCTBEHHBIE
OTBETHI HA OCHOBHBIE JKU3HEHHBIE BONIPOCHI, KOTOPbIE CTABUT JIMYHBIN KU3HEHHBIN OIIBIT;

J YUUTBCS MPU3HABATh IPOTUBOPEUMBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IJISA0B Ha
MUP, BO3MOXHOCTb UX U3MEHEHUS.

2. Y4uTbcs MCHOJIB30BATh CBOM B3IUIAABI HA MHUP Ui OOBSCHEHUS Pa3IUYHBIX
CUTYaIiH, perIeH:s] BOSHUKAIOIIMUX MPoOIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

3. Oco3HaBaTh CBOM HHTEPECHI, HAXOAWTh M H3ydaTh B y4yeOHHMKAX MO pPa3HbIM
npeaMeTam MaTtepuan (M3 MakCUMyMa), UMEIOLIUI OTHOILIIEHHE K CBOUM HHTEpecaMm.

4. Hcnonb3oBath cBOM MHTEpPECHl Ui BbIOOpa MHAMBUYaIbHON 00pa3oBaTelbHOMN

TPAaeKTOPUH, TOTEHIIMAIBHOW Oymymeid mnpodeccun W COOTBETCTBYIOMIETO TMPO(UILHOTO
o0OpazoBaHwUsI.

5. [TproOpeTaTh ONBIT Y4acTHS B IeNNaX, MIPUHOCSIIHX ITOJIB3Y JIFOJISIM.

6. YauThCS  caMOCTOSITETTHHO ~ BBIOMpATh  CTWIIb  TIOBEJCHHS,  IPUBBIUKH,
obecrieunBaroiue Oe30macHbId 00pa3 KM3HUM M COXpPAaHEHHE 3JI0POBbS — CBOETO, a TaKKe
ONM3KUX JIFO/ICH M OKPY)KAIOIITUX.

7. Y4uTbCcs CaMOCTOSITENTBHO MPOTHUBOCTOATH CUTYallUsiM, HPOBOLMPYIOIMIMM Ha
MOCTYIKH, KOTOPbIE YIPOKAIOT 0€30M1aCHOCTH U 370POBbIO.
8. Boi6upaTe mocTynku, HalleJeHHbIE Ha COXpaHEHHE M OepekHOe OTHOIIEHUE K

IIpupoac, 0COOEHHO )KHBOﬁ, n3oeras IIPOTHUBOIIOJIOKHBIX IMOCTYIKOB, IIOCTCIICHHO Yy4YaCchb H
OCBauBasi CTPATCTUIO PAIMOHAJIBHOT'O ITPHUPOJ0II0JIBb30BAHUA.

9. Yuuthes yOeKIaTh IPYrux JIOJACH B HEOOXOIMMOCTH OBJAACHHUS CTpaTeTHEH
palMOHAIBHOTO TIPUPOAOIIOIL30BAHHMS.
10. Hcnonp30BaTh 3KOJIOTHYECKOE MBIILICHHUE TSI BBIOOpa CTpaTEruv COOCTBEHHOTO

MOBE/ICHUS B KAUECTBE OJJHOM U3 LIEHHOCTHBIX YCTaHOBOK.
MeTanpeaMeTHBIMH Pe3yJIbTaTaMU U3YUeHUs Kypca «XUMHsD SBIseTCs (POPMUPOBAHKE

YHHUBEPCATbHBIX YueOHBIX neicTBuil (YVY]).

Peeyiasmusnvie YVII.

7-8-11 knacc:

1. CamocrosTenbHO OOHapyKuBaTh U (QOPMYIHUPOBATH YUeOHYIO MpoOsemy,
OTIpeNIeNATh 1IeNb YIeOHO! AeATeIbHOCTH, BEIOUPATh TEMY ITPOEKTA.

2. BoiiBurath Bepcuu pemieHus mpoOJeMbl, OCO3HaBaTh KOHEYHBIM pe3ylbTart,
BBIOMPATH U3 MPEATOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEACTBA JOCTHKEHHUS LEIH.

3. CocraBnaTh (MHOMBUAYaTbHO WM B TpyNNe) IUIaH pEHIeHus NpoOIeMsl
(BBINOJIHEHHUS [TPOEKTA).

4. Paboras mo ruaHy, cBEpATh CBOM JEHCTBHS C LIENbIO MU, MPU HEOOXOAUMOCTH,

HCIIPABJIATDH OIIIMOKH CaMOCTOSITEILHO.



o. B nmanore ¢ yumTeneM COBEpIICHCTBOBATH CaMOCTOSITEIBHO BBIpAOOTAHHBIC
KPUTEPUU OIICHKU.

9-u1 knacc:

1. CamocrosTensHO OOHApYXHBaTh M (OPMYIMPOBATH NpoOJIEMy B KIACCHOW H
MHUBUAYaJIbHON Y4eOHOH 1eATENbHOCTH.

2. BeiiBurate Bepcuu pemieHHs mpoOJeMbl, OCO3HAaBaTh KOHEYHBIM pE3yIlbTar,
BBIOMPATH U3 MPEATOKEHHBIX U HCKATh CAMOCTOSITETIHHO CPE/ICTBA JIOCTHUIKECHUS 1ICITH.

3. CocraBiaTh (MHAMBHUAYaJbHO WM B TIPYyNNE) IUIAH pELIEHUS MpoOIeMbl
(BBITIOJIHEHUS TIPOEKTA).

4, [Tonbupare k KaxaoW mnpoOieme (3amaue) aJCKBATHYIO €M TEOpPETUUYECKYIO
MOJIEIIb.

o. PabGoras mo mpennoKeHHOMY M CaMOCTOSITEIbHO COCTaBJIIEHHOMY IUIaHY,

WCIIOJIb30BaTh HApsy C OCHOBHBIMH W JIOTIOJHHTENILHBIC CPEACTBa (CIpaBOYHAs JUTEparTypa,
CJIOXHBIE IPUOOPBI, KOMITBIOTED).

6. [TmaHMpoBaTH CBOIO MHIUBUAYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

1. PabGoTaTh 1m0 caMOCTOSITENIPHO COCTaBIICHHOMY TUIaHY, CBEPSSICH ¢ HUM U LETBIO
JEeSATETbHOCTH, UCTIPABJISIsl ONIMOKH, UCTIONB3YsI CAMOCTOSATENBEHO MTO00paHHbBIE CPENICTBA (B TOM
yucie u MaTepHer).

8. CBOOOJIHO TMOJIB30BATHCSA BBIPAOOTAHHBIMU KPUTEPUSIMU OLEHKH M CaMOOLIEHKH,
UCXOJS U3 LU U UMEIOIIUXCSI KPUTEPUEB, pa3iinyas pe3yabTaT U CrIOCOObI IEHCTBHIA.

9. B xoze mpencraBineHus MpoeKTa JaBaTh OIIEHKY €r0 Pe3ylIbTaTaM.

10.  CamocCTOATEIBHO OCO3HABATh MPUYHHBI CBOETO YCIIEXa WM HEYCIIeXa U HAXOIUTh
CTIOcOOBI BBIXO/IA M3 CUTYAIlMH HEYyCIeXa.

11. YMeTh OIIEHUTh CTETICHb YCICIIHOCTH CBOEH MHIAUBUAYATHHON 00pa3oBaTeIbHOM
JESTEITbHOCTH.

12.  JlaBaTh OIlEHKY CBOMM JIMYHOCTHBIM Ka4€CTBAM M UYe€pTaM XapakTepa («KaKoB s»),

OTIPEJICIIATh HAIPABIICHUS CBOETO Pa3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE JIJIS 3TOTO HAJIO
CeNaThy).
Cpeocmeom popmuposanus perynsaTHBHBIX YY ]I CIIy)Kar TEXHOJIOTHS MPOOJIEMHOTO

JMajora Ha 3Tare M3y4eHHs HOBOTO MaTephalla M TEXHOJOTHs OLEHHBAHUs 0Opa30oBaTeIbHBIX
JTOCTH)KCHHH (Yy4eOHBIX YCIIEXOB).

llosnasamenvrvie YVJI:

7-8-11 knacc:

1. AHau3upoBaTh, CPAaBHUBATH, KJIACCU(DUIIMPOBATHh U 0000MIATh (PAKTHI U SBJICHUS.
BBISBIIATE IPUYHMHBI U CIIEJACTBUS MPOCTHIX SBICHHIA.
2. OcymiecTBiATh CpaBHEHHE, CEpHUALMI0 W KiIacCU(PUKAINIO, CaMOCTOSTEIbHO

BLI6I/Ipa$I OCHOBAHUA W KpPUTCPUU JId YKA3AHHBIX JIOTHYCCKUX onepauﬂﬁ; CTPOUTH
KJ'IaCCI/I(l)I/IKaI_[I/IIO Ha OCHOBC TUXOTOMHUYCCKOT'O ACIICHUA (Ha OCHOBC OTpI/II_IaHI/I}I).

3. CTpouTh JIOTHYECKOE pPaCCYKICHUE, BKJIFOYAIONICEC YCTAHOBJICHHUE MPUYUHHO-
CIIC/ICTBEHHBIX CBSI3CH.

4, Co3maBaTh  CXEMaTHYECKHE  MOJICIM  C  BBIJICJIICHUEM  CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTA.

5. CoCTaBIsTh TE3UCHI, PA3IMYHBIC BU/IbI TUTAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

6. [TpeoOpa3oBbiBaTh HHGOPMAIIMIO W3 OJHOTO BHJA B IPYroi (TabiuIly B TEKCT U
mp.).

7. BbIUNTBIBaTH BCE YPOBHH TEKCTOBOM HH(POPMAIIHH.

8. YMeTh  ompeneniaTh  BO3MOXHBIE HMCTOYHMKH  HEOOXOJUMBIX  CBEJCHUH,

MPOU3BOIUTH MOUCK UH(OPMAINH, aHATTM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.



9-1it knacc:

1. AHanmu3upoBaTh, CPABHUBATH, KIIACCU(DUITUPOBATH U 0000IIATH TOHATHS:

- JlaBaTh OIPEJCIICHUE IMOHATUSAM Ha OCHOBE M3YYEHHOI'O HA Pa3JIMYHBIX IpeaMeTax
y4eOHOTO MaTepuana;

- OCYUIECTBJIATDH JJOTUYECKYIO ONIEPALIMIO YCTAHOBJIEHUSI POJI0-BUOBBIX OTHOLICHHUIA;

- 00001aTh TOHATHS — OCYIIECTBIISATH JIOTHYECKYIO ONEPAIHIO Tepexo/ia OT MOHSITHUS C
MEHBILIUM 00bEMOM K MOHSATUIO C OOJIBIIUM 00BEMOM.

2. CTpouTh JIOTMYECKOE PpACCYXJECHHE, BKIIOYAIOUIEE YCTAHOBJIIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH.

3. Co3pmaBatb MOJEIM C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
peoOpa3oBbIBaTh MOJIENM C II€JIbI0 BBISBICHHUSI OOLIUMX 3aKOHOB, OINpPEAEISAIONINX JaHHYIO
MPEAMETHYIO 001aCTh.

4. IlpencraBnath WHPOPMAIIMIO B BUJE KOHCIEKTOB, TAOJUII, CXeM, rpa)uKOB.

5. IIpeo6pa3oBbIBaTh HHPOPMALIUIO U3 OJJHOTO BHUJIA B APYroil M BBIOMPATh yIOOHYIO AJIs
cebs hopmy puKcanuu U NpeacTaBIeHuss UHPOPMAIUH.

6. [IpencraBisaTe HHPOPMAIIMIO B ONITUMAIBHOM (hopMe B 3aBUCHMOCTH OT ajJpecarta.

7. TloHumasi MO3WUIUIO JPYroro, pa3jiuyaTh B €ro pedyu: MHEHHE (TOUKY 3peHusi),
JI0OKa3aTeNbCTBO  (apryMeHTHI), (PaKThI; TUIIOTE3bl, AaKCUOMBI, Teopuu. Jlns a3toro
CaMOCTOSITEJIbHO HMCIOJb30BaTh pa3U4Hble BHUAbI UYTEHHUs (M3ydarollee, ITPOCMOTPOBOE,
03HAKOMHTENLHOE, TOMCKOBOE), TPUEMBI CITYILIaHUS.

8. CamoMy c03/1aBaTh UCTOYHMKHN UH(POPMAIIMU PA3HOTO TUIIA U JUISl pa3HbIX ayAUTOPHIA,
cobmo1aTh MHPOPMAITMOHHYIO TUTUEHY M TIPaBUiIa HHPOPMAIIMOHHOHN 0€30TacCHOCTH.

9. VYMmerb HCHONIB30BaTh KOMIIBIOTEPHBIE UM KOMMYHHMKALIMOHHBIE TEXHOJOIMU Kak
UHCTPYMEHT JUId JOCTH)KEHUS CBOMX ILeledl. YMeTb BbIOMpaTh aJeKBaTHbIE 3ajaue
MHCTPYMEHTAJIbHbIE IIPOrPAMMHO-aIIapaTHbIE CPEJCTBA U CEPBUCHI.

Kommynuxamuenvie YVJI:

7-8-11 knacc:

CaMOCTOATEIbHO OPraHMW30BBIBATh Y4eOHOE B3aMMOJICHCTBUE B rpymme (ompeaensiTh
oOu1ue eIy, pacipeaesiTh PO, JOrOBapUBaThCS APYT C APYrOM U T.J.).

9-1i1 Knacc:

1. OTtcTauBas CBOIO TOUKY 3pEHUS, MPUBOJAUTH aPTyMEHTHI, MOATBEPkKAAst UX (PaKTamHu.

2. B nmuckyccuu ymeTh BBIIBHHYTH KOHTPapryMEHTHI, Iepe(pa3upoBaTh CBOK MBICITh
(BaieHuEe MEXaHU3MOM SKBHUBAJICHTHBIX 3aMECH).

3. Y4uTbcs KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPU3HABaTh
OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) U KOPPEKTHPOBATH €T0.

4, [lonumas moO3WLMIO JPYroro, pa3inyaTh B €ro peud: MHEHHEe (TOUKY 3peHHs),
JI0Ka3aTeNbCTBO (ApPryMEHTHI), (PaKThl; THIIOTE3bI, aKCHOMBI, TEOPHH.

5. YMeTh B3MISIHYTh Ha CUTYallMI0 C MHOW MO3WIMH U JOTOBApUBATHCA C JIIOJbMHU HHBIX
MO3UIHMN.

Cpeocmeom opmuposanus KOMMYHUKATUBHBIX Y VY] ciaykaT TEXHOJOTHS MPOOIEMHOTO
nuanora (MoOYKJTAaromuid W TMOABOMAIIMKM JAuanor) W paboTa B MajblX TpyHmax, Takke
HCIIOJIb30BAHNUE HA YPOKAX AJIEMEHTOB TEXHOJIOTUHU MPOTYKTUBHOTO YTEHUSI.

Hpe)lMeTHbIMH pe3yJbTaTaMi U3YdCHUA ITPEAMETA «XHUMHUSD SIBISIOTCS CICAYIOMINC YMCHUA:

7-8-it knacc:



1) Oco3HaHuE POJIH BEIIECTB:
— OIPCACIIATDH POJIb PA3JIMYHBIX BCHICCTB B IMIPHUPOAC U TCXHUKC,

— OOBSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

2) PaccmoTpeHne XMMU4eCKUX POLECCOB:
— IPUBOJUTH IPUMEPBI XUMHUYECKHUX IIPOLIECCOB B IIPUPOJIE;

— HAXOJHUTh YEPThI, CBUACTEIBCTBYIOMINE 00 OOIIMX MPU3HAKAX XUMHYECKHX MPOIIECCOB U MX
pa3Inyusx.

3) Hcnonp3oBaHne XUMUYECKUX 3HAHUH B OBITY:
— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HCTBE YETIOBEKA.

4) OOBACHATD MUP C TOUKH 3PEHUS XUMUHU:
— IePEYUCIIATh OTINYUTEIbHbIE CBOMCTBA XMMHUECKUX BEILIECTB;

— pa3indaTb OCHOBHBIC XUMHWYCCKHUEC ITPOLICCCHI;
— OIPCACIATE OCHOBHBIC KJIIACChI HCOPraHNYCCKUX BCIICCTB,
— INOHUMATb CMBICII XUMHWYCCKUX TECPMHUHOB.

5) OBnazneHne 0OCHOBaMU METOJIOB ITO3HAHUS, XapaKTEPHBIX JJIsl €CTECTBEHHBIX HAYK:
— XapaKTepU30BaTh METOJbl XMMHMUYECKON Hayku (HaOJIofeHHe, CpaBHEHHUE, SKCIEPHUMEHT,

M3MEpEHUE) U UX POJIb B IO3HAHUU TPUPOJIBI;
— MPOBOJUTH XUMUYECKUE OIBITHI U SKCIIEPUMEHTBI U OOBSACHATH UX PE3YIIbTATHI.

6) YMmeHHe OIEHHMBAThH MOBEACHHE YCITOBEKA C TOYKH 3PEHUS XUMHUYECKON O€301MacHOCTH TI0
OTHOIIICHHUIO K YEJIOBEKY U TIPUPOJIC:
— HCIIONB30BaTh 3HAHHWS XHMHUU TIPU COOJIIOJIGHUM TIPABHJI HCIOJIB30BAaHUS OBITOBBIX

XUMHUYCCKUX IIPCIIapaToOB,
— pas3jindaThb OIIaCHbIC U Oe3omnacHbIe BCIIECTBA.

9-i1 kKnacc:

1) Oco3HaHue POJIK BEUIECTB:
— OOBSICHATH (PYHKIIUU BEUIECTB B CBSI3U C UX CTPOCHHUEM.

2) PaccMoTpeHHe XUMHUYECKHX MPOIECCOB:
— XapaKTepru30BaTh XUMHUYECKHUE PEAKIUH;

— 00BICHSITE Pa3IMIHbIC CIIOCOOBI KJ'IaCCI/I(bI/IKaI_II/II/I XHUMHNYCCKHX peaKHHﬁ.
— IIPUBOAUTDH ITPUMEPLI pa3HbIX TUIIOB XUMHWYCCKHUX peaKuHﬁ.

3) Hcmosb30BaHHEe XUMHUYECKHX 3HAHUI B OBITY:
— WCIIOJIb30BaTh 3HAHUS MO0 XUMHHU JJIsi ONTUMAIIbHOM opraHu3anuu 60pbObl ¢ HH(GEKIIMOHHBIMU

3360J’IeBaHI/I${MI/I, BpCAUTCIISIMU JOMAIIHECTO U an/chaL[e6Horo XO3HIZCTB8.;
— [OJIb30BATbHCA 3HAHUAMU 110 XUMUHU ITPHU UCTIOJIb30BAHUUN CPEACTB OBITOBOM XHMHUHU.

4) OOBSICHATH MHP C TOUKHU 3PEHUSI XUMHH
— HaxOJUTh B IpUpPOe OOIINe CBOWCTBA BELIECTB U OOBACHATH UX;

— XapaKTCpU30BaTb OCHOBHBIC YPOBHHU OpraHu3alvii XUMHUYCCKUX BCUICCTB.

5) OBJ'Ia,Z[eHI/Ie OCHOBaMHU MCTOZOB IMO3HAHUSA, XapaKTCPHBIX JIs1 CCTCCTBCHHBIX HAYK!
— NOHUMATDb POJIb XUMHUYCCKUX ITPOLECCCOB, ITPOTCKAOIIUX B IIPUPOAC,



— YMCTb IIPOBOAUTD HpOCTefIIHHe XUMHYCCKHUEC SKCIICPUMCHTHI.

6) YMeHHe OLICHHBATH ITOBEJICHUE YEIIOBEKA C TOYKH 3PCHUSI XUMHYECKO# 0€30acHOCTH
110 OTHOLIEHUIO K YEJIOBEKY U IIPUPOJE:
— XapaKTepu30BaTh 3KOJIOIMUYECKHUE MTPOOIIEMBI, CTOSIIIIME TIEPE]] UETOBEUECTBOM;

— HaxXOAWUTh NPOTUBOPEUUS MEXKAY AEATEIbHOCTHbIO YEJIOBEKAa W MPHUPOAOM U Ipeanararb
CIOCOOBI YCTPAHEHHUS ITUX IPOTUBOPEUUIL;

— OOBSICHATH U IOKa3bIBaTh HEOOXOIUMOCTh OEPEKHOTO OTHOLIEHUS K IPUPO/IE;

— IPUMEHSITh XUMUYECKUE 3HAHUS [yl OpraHU3alMy U IJIAHUPOBAHUS COOCTBEHHOTO 3/10pOBOTO
o0pa3a *U3HU U JAESITEeIbHOCTH, OJIaronoJIydusi CBOEH ceMbU U OIaronpusiTHON cpesibl OOUTaHUS
4eJI0BEUEeCTBa

2. Copep:xanue y4eOHOr0 mpeaMera, Kypca
7 KJIACC

I'iaBa I. Xumug B neurpe ecrecrso3Hanus. (14 yacos)

XUMHST — 4acTh €CTECTBO3HAHUS. B3aWMOOTHOIIIEHUSI YeJIOBEKa M OKPYXKAIOIIEro MHUpa.
[Ipenmer xumuun. @usnueckue tena u Benlectra.CBoilcTBa BenlecTB. [[puMeHeHne BelecTB Ha
OCHOBE WX CBOWCTB. HalOmrojeHne Kak OCHOBHOW METOJ| TO3HAHHS OKPYXKAIOUIEro MHpA.
VYcnoBus mpoBenenuss Habmonenus. ['mmortesa. DxcnepumenT. BriBon. CTpoeHue miiaMeHH.
JlaGopatopust u obGopymoBanue. Moaenb, MoaenupoBanue. OCOOEHHOCTH MOJETUPOBAHUS B
reorpaduu, ¢uszuke, Ouonmornu. Mogmenu B Oumosormu. Mymspku. Mogenu B QuU3HKE.
OnektpodopHas wmammHa. ['eorpaduyeckne MoAend. XUMHYECKHE MOJCTU: TPEIMETHBIC
(Mozmenu atoma, MOJIEKYJ, XMUMHMUYECKHX U MPOMBIIUICHHBIX MPOU3BOJACTB), 3HAKOBbIC, WU
CHUMBOJIbHbIE (CHMBOJIBI 3JIEMEHTOB, (DOPMYIIbI BEIIECTB, YpaBHEHUS peakiuii). XUMUUECKU
aneMeHT. XuMHuYeckue 3Haku. Mx oOo3HayeHWe, NPOU3HOIICHHE. XHUMHUYECKHe (opMyIbl
BemecTB. [Ipocteie u cnoxuble BemiecTBa. Muaekcel u kodpduimentsl. KauecTBeHHBIH U
KOJIMYECTBEHHBIM COCTaB BEUIECTBA. YHHUBEPCAIbHBIM XapakTep MOJOXKEHUH MOJIEKYISPHO-
KuHeTnyecko Teopuu. [loHATHS «aTtom», «MoJekyna», «uoH». CTpoeHue BelllecTBa.
Kpucrannnueckoe cocrosiHue BemnlecTBa. KpucTamnuueckue pemeTkd TBEPIbIX BEIIECTB.
Huddysus. bpoyHnosckoe nBmxenue. BemjectBa MOJIEKyISIPHOTO U HEMOJIEKYISPHOTO CTPOCHUS.
[Tonsitue 00 arperaTHOM COCTOSHMU BemecTBa. Dusnmyeckrue W XUMHUYECKUE SBIICHUS.
I"azo00pa3nble, KuAKHEe U TBEpAble BemecTBa. AMopgHbie BemecTBa. CTpoeHue 3emin: sSapo,
MaHTus, kopa. Jlurochepa. Munepansl U TOpHbIE MOPOJbl. MarmMaTH4eCKHE€ U OCaJ0YHbBIE
(Heopranuyeckue W OpraHMYecKHe, B TOM YHCJIE€ M TOPIOYHE) MOPOJbl. XHUMHUYECKHIl COCTaB
KUBOU KJIETKH: HEOpraHuveckue (BoJa U MUHEpaJbHBIE COJIM) M OpraHuyeckue (OeiKu, >KUpPHI,
yIJeBOMbI, BUTAMHHBI) BEIleCTBA. buonorudeckas posib BOJBI B KUBOU KieTke. DOTOCUHTES.
Xnopodunn. buonornueckoe 3HaUEHUE KUPOB, OENKOB, A(QUPHBIX Macell, YIIEeBOIOB U
BUTAMHUHOB JUUISl KU3HEAEATENIbHOCTH OpraHu3MoB. KauecTBeHHble peakuuu. Pacno3naBanue
BEILIECTB C IIOMOIIBID KAYECTBEHHBIX peakuuid. AHanuTH4ecKuil curHain. OmnpenensieMoe
BEILIECTBO U PEAKTUB HA HETO.

Jemoncmpayuu

1. Kosexkuus pasnuyHbIX HpeAMETOB WU QoTorpaduil mpeaMeToB W3 aTIOMHHUS IS
WJUTIOCTPALMM UJIEN «CBOMCTBA — IPUMEHEHUE.

2. YuebHOoe 00OpynOBaHHE, UCIOJb3yeMOE Ha ypokax (pHU3HKH, OMOJOTHH, reorpaduu u
XUMUH.



3. DnekrpodopHas MammHa B JedcTBUU. [eorpaduueckue moxpenu (rinodyc, Kapra).
buonorunueckue monenu (MyJspKM OPraHOB M CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX U
yenoBeka). PDusnueckue U XUMUYECKHME MOJEIM AaTOMOB, MOJIEKYJd BEIIECTB U
KPUCTAJIJIMYECKUX PELIETOK.

4. OObeMHBIE M IIAPOCTEPIKHEBBIE MOJEIM BOJbI, YIJEKUCIOrO M CEPHUCTOrO Ta3oB,
MeETaHa.

5. OOpa3upl TBEpABIX BELIECTB KPUCTAUIMYECKOTO CTPOECHHS. MOJenn KpUCTAIIIMYECKUX
PELIETOK.

6. Boma B Tpex arperatHbIX COCTOSHHAX. KOJJIEKIHMS KPHCTAUIMYECKUX U aMOP(HBIX
BEIIECTB U U3JEIUN U3 HUX.

7. Kounnexkuust MUHEpasoB (1a3ypyUT, KOPYH, XaJIbKOIUPUT, (DIFOOPUT, TaJIUT).

8. Kommekiusi ropHbIX TOpoJ (TpaHHT, pazauyHble (OPMBI KaJdbIIMTa — MEJ, MpaMmop,
W3BECTHSK).

9. Koumekius ToproYnx HCKOMMaeMbIX (HeTh, KAMEHHBIN YTrOJIb, CIIAHIIBI, TOP().

Jlabopamopnusie onvimot

Pacnipoctpanenue 3amnaxa oJ€K0JIOHA, TyXOB WJIU I€30J0paHTa Kak mnpoiecc Judpdy3um.
Habmtonenue 6poyHOBCKOTO JABMXKEHUS YACTUYEK YEPHOU TYIIH MO MUKPOCKOIIOM.
Huddy3us nepmanranata Kajaus B BOJHOM pacTBOpe
Oo6napyxeHue d3pupHBIX Macel B aleJIbCHHOBON KOPOUKE.
N3ydeHue rpaHnTa ¢ MOMOIIBIO YBEINYUTENEHOTO CTEKIIA.
Omnpenenenue coep:kanus BOAbI B PACTEHUH.
OO6HapyxeHue Maciia B ceMeHax M0/ICOJIHEYHHKA U TPELIKOro opexa.
OO6HapyxeHue Kpaxmaia B IIICHAYHON MYKeE.
B3anmopeiictBue ackOpOMHOBOW KHCIOTHI ¢ HojaoM (ompeneneHue ButamuHa C B
Pa3IUYHBIX COKaX).
. [IpoyBaHue BbIABIXa€MOT'0 BO3yXa Yepe3 U3BECTKOBYIO BOY.

©CoNoO O~ WNRE
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ﬂomaumue onsimol

W3zrorosnenune Moienel MOJIEKYJl XMMUYECKUX BEILIECTB U3 IJIACTUIINHA.

Huddy3us caxapa B BoJeE.

OmnbITHI C MyCTOM 3aKPBITOH MIACTUKOBOM OYTBIIIKOM.

B3aumopelictBre ackopOMHOBOM KHCIOTBI C HOJ0M (ompenesneHue ButamuHa C B
Pa3IMYHBIX COKaX)

5. OO6HapyxeHue Kpaxmaja B IPOJyKTax MUTaHHUS.

rpwbdPE

Ilpakmuueckue padomoi

1. 3HakoMcTBO ¢ JabopaTopHbIM 000pyI0BaHHEM. [IpaBuiia TEXHUKH O€30MAaCHOCTH.
2. HabmopaeHue 3a ropsieit cBeuoil. YcTpoiicTBO U paboTa CIUPTOBKH.

I'naBa II. MatemaTuka B xumuu. (11 yacoB)

OtHocuTenbHas aTOMHas Macca »diemeHTa. MonekynsipHas Macca. OnpezeneHue
OTHOCUTEJIBLHOM AaTOMHOW MacChl XMMHUYECKHX djeMeHToB mo Tabmuue [. . Menpeneesa.
HaxoxaeHrne OTHOCHUTENbHON MOJEKYISIpHOH Macchl 1o (opmyne BemecTBa Kak CyMMBbI
OTHOCHUTEIBHBIX aTOMHBIX MAacC, COCTABISIONINX BEIISCTBO XUMHYECKUX 31eMeHTOB. IloHgaTue o



MaccOBOH 110l XMMHYECKOTO 3JieMeHTa (W) B CIIOKHOM BELIECTBE M €€ pacueT 1o ¢opmyiie
BeniectBa. Haxoxxaenue GpopMyssl BelecTBa 1Mo 3HaYCHUSIM MACCOBBIX JI0JIeH 00pa3yronX ero
AIIEMEHTOB (711 ABYXYacOBOTO M3ydeHHus: Kypca). Uncrteie BemiectBa. Cmecu. ['ereporennsie u
roMoreHHble cMecH. ['a3000pa3Hbie (BO3/1yX, MPUPOAHBIN ra3), Kuakue (HedTh), TBepable cMecH
(ropHBIE TIOPOABI, KyIWHApHBIE CMECH M CHHTETHYECKHE MOMIUe cpeiactsa). OmnpenencHue
obwemHOM fonu rasza (¢) B cmecu. CocraB aTMocEpHOrO BO3ayXa W MPUPOIHOTO Tas3a. Pacyer
oObemMa 707U Ta3a B cMecu 1o ero obwemy u HaoOopor. Ilomstue o I1JIK. MaccoBas monst
BemectBa (W) B pactBope. Konmentpauus. PactBopurens U pacTBOpeHHOE BeliecTBO. Pacuer
Macchl PAcTBOPEHHOTO BEIIECTBA IO MAacce pacTBOpa M MAacCOBOHM [0J€ pPacTBOPEHHOTO
BemiecTBa. [loHsATHE O YHCTOM BelecTBe U mpuMecu. MaccoBasi oJis npumecH (W) B oOpasie
ucxonHoro BemiectBa. OCHOBHOE BemIecTBO. PacdeT mMacchl OCHOBHOTO BEIIECTBA IO Macce
BEIIECTBA, COAEPIKAILETO ONPEAETICHHYI0O MacCOBYIO JIOJIIO IPUMECEH.

Jemoncmpayuu

Konnekuus pa3nuuHbIX BUJIOB MpaMopa U U3AETUI U3 Hero.
CMech peuHOoro 1 caxapHoTo Mecka U UX pa3JelieHue.
Konnekuust HedpTu u HEPTENPOTYKTOB.

Kostekiust OLITOBBIX CMECEH.

Junarpamma coctaBa aTMOC(HEPHOT0 BO3yXa.

Jlnarpamma coctaBa NpUpOJIHOTO rasa.

Komnekuust «MuHepasibl U TOPHBIE TOPOIBI.

Noakswn e

,ZIOM(IIMHMB onsimol

1. W3ydeHume cocTraBa HEKOTOPHIX OBITOBBIX W  (DapMaleBTUYECKUX IpErnapaTos,
COJIEpKAIUX OTPEIEICHHYIO 00 IPUMECEH.

Ilpakmuueckue padomul
1. TlpuroToBiieHue pacTBOpa ¢ 3aJaHHON MacCOBOM /I0JIel PACTBOPEHHOTO BEIIECTBA.

I'nasa 111, Henenusn, npoucxooauiue ¢ eewecmeamu. (6 uacog)

CrniocoObl pa3zeneHus cMecell U ouucTKa BemiecTB. HekoTopble mpocteifine crnocoOsl
pasfelieHusT CMECei: IPOCEMBAHME, pA3JIEICHHE CMECEM IOpPOIIKOB JKejle3a U Cephl,
OTCTauBaHUE, JEKaHTalMs, LEHTPU(PYTUpPOBaHUE, pa3AeiICHUE C IOMOIIBIO JAEIUTEIbHON
BOPOHKH, puibTpoBaHue. OuinbTpoBaHue B 1adopatopu, ObITY U Ha mpou3BojacTBe. [loHsATHE O
¢wibTpare. Ancopouus. [Tonarue o6 ancopbunu u aacopOeHTax. AKTUBUPOBAHHBIM Yroib Kak
BaXXHEWIMHA afcopOeHT. YcTpoicTBO mpoTuBoraza. CrnocoObl OUYMCTKH BOJBL. JMCTHILIISALUSA
(meperoHka) Kak MpoLecc BbIIEICHUS BEIECTBa U3 KUAKOW cMecu. JIMCTUIIIMpOoBaHHas BOJa U
oOmactu ee mnpuMmeHeHus. Kpuctaqumsaums wunu  BblnapuBaHue. Kpucrammsauus u
BbIMIapUBaHUE B JabopaTopuu (KpHCTaIU3aTopbl U (paphopoBbIe YaIIKH JUIS BHIIAPUBAHUS) U
npupoje. Ileperonka neptu. HedrempoaykTsl. PpakunoHHAs MEperoHKa *XHIKOTO BO3AyXa.
XHWMHUYECKHE PEAKIMM KakK IpoLEecC IPEBPALICHUs] OJHUX BELIECTB B Jpyrue. YcCIoBUs
NPOTEKaHUsI W TPEKpalIeHUs XUMHUYecKHX peakiuil. ConpuKkoCHOBEHHE (KOHTAKT) BEILECTB,
HarpeBanue. Katamuzatop. Wuruburop. VYmpasineHue peakuusMu ropenus. llpusHaku
XUMUYECKUX pEeaKlUuil: M3MEHEHHE 1IBeTa, 00pa3oBaHME OCAJKa, PACTBOPEHHE IOJyYEHHOTO
0CaJIKa, BbIIEJICHHE ra3a, MOsBJICHUE 3aaxa, BbIIEICHUE UM MTOTJIOIEHUE TENIOTHI.



Jemoncmpayuu

@unptp lotTa. Boponka broxHepa. YcTaHoBKa 1151 UIBTPOBAHUS MO BAKYYMOM.
PecniuparopHbie Macku U MapJieBbIe NIOBA3KU.

[IpoTuBOras u ero ycTpoicrso.

Komnexnus «Hedts u HEPTENPOIYKTHI».

bR

Jlabopamopuwie onvimoi
1. AncopOums KyKypy3HBIMH MAJIOYKaMH MAPOB MaXy4YHX BEIIECTB.
Homawinue onvimul

1. Pa3nenenue cMecu Cyxoro MOJIOKa M peYHOTO IecKa.

2. U3roromieHue MaplieBBIX TOBS30K KaK CPEICTBA MHIUBUAYAJIbHOW 3alIUTHI B MEPHOJ
snuaeMun rpunmna. OTcravBaHue B3BECH IMOPOIIKA JJI YUCTKU IMOCYIbl B BOJIE U €€
JeKaHTalMsL.

3. AncopOmus aKkTHBHUPOBAaHHBIM YIJIeM KpacsIIuX BEHIECTB TIETCU-KOJBL. AncopOrus
KYKYPY3HbIMH NaJIOYKaMH I1apOB MaXy4HX BEUIECTB.

4. Ouuctka BOJBI.

N3roTtoBnenne caMoAenbHOTO OTHETYILIUTENS.

6. IlpuroroBneHue TMMOHA/A.

o

Ilpaxmuueckue padomul

1. BeipamuBaHue KPUCTAIIIIOB COJIU (JOMAITHUN SKCIIEPUMEHT).
OuncTKa MOBapeHHOM COJIU.
3. HM3yuenue mpoiecca KOppo3uu kemnesa.

N

I'nasa 1V. Pacckazvl no xumuu. (3 uaca)

VYyenudeckass koHpepeHIusa. «Bplmaromuecs pycckue ydeHble-XUMHKW». KOHKypc
coobmeHuit yuammuxcs. «Moe To0MMOe XUMUYECKOE BEIIECTBO» (OTKPHITUE, TOIYYEHHE U
3HaueHue). Konkypc yueHmdeckux MpoeKkToB. KOHKypC NOCBSIIEH H3YYEHUIO XHUMHUYECKUX
peaKiuu.

8 KJIACC

Beeoenue (8 u)

IIpenmer xumuu, MeTronsl TO3HAHUS B XUMHUHM: HAOJIOAEHUE, OSKCIIEPUMEHT,
MojienupoBaHue. VICTOYHMKM XUMHUYECKOW UWHpOpMaluu, ee TMOoJIydeHHe, aHaau3 |
IpeJCTaBIeHUE €ero pe3yabTaroB. [loHATHE O XHMMHYECKOM »3iieMeHTe M (¢opmax ero
CYIIECTBOBaHMS: CBOOOJHBIX aTOMax, MPOCTBIX M CIOXKHBIX BellecTB. [IpeBpalieHus: BemecTs.
OTnuure XMMHMYECKHX peakiuil oT (U3M4ecKux sBIeHUU. Ponb XUMUM B JKU3HM UeJIOBEKa.
Xemodunus u xemodoOusi. Kpatkue cBeieHUsI U3 UCTOPUM BO3ZHUKHOBEHUS M PAa3BUTHUS XUMUH.
[lepuon anxumuu. Ioustre o punocodekom kamue. Xumust B XVI B. Pazputue xumun Ha Pycu.
Pob 0TeueCTBEHHBIX YYEHBIX B CTAHOBJICHUH XMMHUYECKOW HaykH - pabotsl M.B. JlomoHOCOBa,
A.M. byrneposa, JI.1. MenneneeBa. Xumnuueckass CAMBOJIMKA. 3HAKU XUMUYECKUX IIEMEHTOB U
NPOUCXOXKJCHWE UX Ha3BaHMU. Xumuueckue ¢Gopmyisl. HHAEKCH U KOA(PHHUIIMEHTHI.



OTHocuTeNnbHBIE AaTOMHAsE M MOJIEKYJIspHas Macchl. Pacder MaccoBOM A0IM XMMHUYECKOTO
aneMeHTa 1o ¢opmyne BemecTBa. llepmonmueckass cuctemMa XMMHUYECKHX 3ieMeHToB J[.M.
MenpeneeBa, ee CTpyKTypa: Majble U OOJIbIIME MEepUOJIbl, TPYIIBI U MOATPYIIBl (TJIaBHAS U
nobounast). [lepuoanyeckas cuctema Kak CHpaBOYHOE MOCOOME JJISl MOJYYEHHUS CBEIACHUU O
XMUMHMUYECKUX JIEMEHTAX.

Pacuemnwie 3a0auu:

1. HaxoxaeHrne OTHOCUTENIbHOM MOJIEKYJISIPHOM Macchl BELIECTBA [0 €r0 XUMHUYECKOU

dbopmyie.
2. BeluncieHne MaccoBO# JJOJIM XUMHYECKOTO JIEMEHTA B BEIIECTBE 110 €ro popMmyie.

Jemoncmpayuu:

1.Mogenu (mapoctepxHeBble 1 Crioapta bpurneba) pa3nuuHbIX MPOCTHIX U CIOKHBIX
BEIIECTB.

2. Konnekuus CTeKJITHHOM XUMUYECKON MOCYIbI.

3.Komnekius MaTepralioB M U3/IEJIMI Ha OCHOBE aJTIOMUHMUSL.

4. BzaumoeiicTBre MpamMopa ¢ KUCIOTON U TOMYTHEHHUE U3BECTKOBOU BOJIBI.

Jlabopamopnuie onvimot

1.CpaBHEHHE CBOWCTB TBEPBIX KPUCTAIUIMYECKUX BELIECTB U PACTBOPOB.
2.CpaHeHue CKOpOCTM MCIIApEHUs BOJBI, OJIEKOJOHA W OSTWJIOBOTO CHOUpPTa C
(bUIBTPOBANBHOM OyMaromu.

Tema 1. Amomol xumuueckux riemenmoe (9 u)

AToMBl Kak ¢opMa CYIIECTBOBAaHHS XMUMHUYECKUX 371eMEeHTOB. OCHOBHBIE CBEJIECHUS O
CTpoeHHH aToMOB. JlokaszarenmbcTBa CIOXKHOCTH CTpoeHuss atoMoB. OmnwiTel Pesepdopma.
[Inanerapnass moxenb crtpoeHuss aroma. CocTaB aTOMHBIX fAJIE€p: HPOTOHBI U HEWUTPOHBI.
OTtHocurenbHast aToMHasi Macca. B3aMOCBSA3b MOHATHI «IIPOTOHY, KHEUTPOHY, «OTHOCUTEIbHAS
aToMHas Maccay. MI3MeHeHue uncia MpOTOHOB B siipe aToMa - 00pa30BaHUE HOBBIX XUMHUYECKUX
3JIeMeHTOB. I3MeHeHue unciia HeHTPOHOB B siJipe aToma - 00pazoBaHue n30TonoB. CoBpeMeHHOE
onpeJiesieHue MOHATUS «XUMUYECKHI 37eMeHT». M30Tombl Kak pasHOBUIHOCTH aTOMOB OJIHOTO
XMUMHUYECKOTO 3JIeMEHTa. DNeKTpoHbl. CTpoeHHE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX
JJIEMEHTOB MabIX MepuoJoB mnepuoguueckor cucrembl (.M. MenneneeBa. Ilonstue o
3aBepUICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM clioe (SHepreTudeckoM ypoBHe).[leproanueckas
cucremMa XuMuyeckux aneMeHToB .M. MenzgeneeBa u cTpoeHHe aTOMOB: (U3MUYECKUN CMBICI
MOPSIIKOBOTO HOMEpa d3JIeMEHTa, HOMepa TpyIIbl, HOMepa nepuoaa. V3meneHnue uymcia
AJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMHUYECKOTO 3JIeMEHTa - 00pa3oBaHUe
MOJIOKUTETFHBIX U OTpPULIATENbHBIX HOHOB. HoOHBI, 00pa3oBaHHbIE aTOMaMH METaUIOB U
HeMeTaJuIoB. [IpnynHbl N3MEHEHUs] METAJTMYECKUX U HEMETAINIMYECKUX CBOMCTB B MEPUOIAX U
rpynmax. OOpa3oBanue OuHapHbIX coenuHeHui. [loHatue 00 wuOHHOUW cBsi3u. CXeMbl
oOpa3oBaHUsl MOHHOH CBsI3U. B3ammoeiicTBHE aTOMOB XHMHUYECKUX D3JIEMEHTOB-HEMETAIOB
Mexay coboi - oOpa3oBaHHe ABYXaTOMHBIX MOJEKYJd MpPOCThIX BemlecTB. KoBajeHTHas
HEMoJIApHAs XUMHUYECKasl CBS3b. DIEKTPOHHBIE U CTPYKTypHBIE (Qopmyibl. BzaummoneiicTBue
aTOMOB XHMHYECKUX JJIEMEHTOB-HEMETAIJIOB MeXAy co0oif - oOpa3oBaHHe OHHApPHBIX
COCIMHEHUN HEMETaUIOB. OJEKTPOOTPHUIIATENIbHOCTh. [loHSATHE O KOBaJEHTHOM MOJIAPHOI
cBsi3U. [IoHATHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BBIBATH KOBAJIEHTHBIE XUMUYECKHE
cBs3u. Cocraienue (opmyn OMHAPHBIX COCOUHEHHWI IO BAJICHTHOCTU. B3aumojeiicTBue
aTOMOB XHMHYECKUX DJIEMEHTOB-METaNIOB MEXIy co00il - o0pa3oBaHHE METAITMYECKHUX
kpuctamuioB. [loHsTHE 0 METaNIMUECKON CBSI3U.

Jemoncmpayuu:



1. MOI[GJII/I ATOMOB XHUMHYCCKUX DJIJIICMCHTOB. HepnonnquKas{ CUCTEMA XHUMHNUYCCKHUX
anemeHTOB .. Meneneena.

Jladopamopnuie onvimot

1.MoenupoBaHue MPUHIINATA JEHCTBUM CKAaHUPYIOIIET0 MUKPOCKOTIA.

2.M3roroBiieHne Mojieneld OMHApHBIX COETUHEHUI.

3.M3rotoBienrue MOAEIH, WUTFOCTPUPYIOIIEH CBONCTBA METAJUTHUECKOM CBSI3U.
Tema 2. IIpocmote seusecmea (7 u)

[TonoxxeHne MeTaAJIOB U HEMETAUIOB B TMEPHOJUYECKOM CHUCTEME XHMHUYECKHX
anemeHToB [[.M. Menneneesa. BaxxHelmume npocTeie BEMIECTBA - METAIUIBI: KEIE30, ATFOMUHUH,
KaJblIMM, MarHuil, Hatpui, kamud. OOmme ¢u3nYecKkue CBOWCTBA METAIOB. BakHelmue
MPOCTHIE BEIIECTBA - HEMETAILIBI, 00pa30BaHHBIE aTOMAMH KUCJIOPOJa, BOJOPOa, a30Ta, CEpPHI,
docdopa, yriepoma. Mosekyibl MPOCTHIX BEIIECTB-HEMETANIOB-BOJOPO/Ia, KUCIOPO/Ia, a30Ta,
rajoreHoB. OTHOcHUTeNbHas MoJieKysipHas wMacca. CrnocoOHOCTH aTOMOB XUMHUYECKHUX
JJIEMEHTOB K OOpa30BaHUI0 HECKOJIBKHUX TMPOCTBIX BEIIECTB - AUIOTPOMNUS. AJITOTPOITHBIE
Mo upukanuu kuciaopoaa, pochopa u onoa. Metamnyeckue U HEMETAUIMUECKHE CBOMCTBA
MPOCTHIX BemecTB. OTHOCUTENFHOCTD JEJICHHS MPOCTHIX BEIIECTB HA METAUIBI M HEMETAJIJIbI.
Uucno Asoraapo. KomwmuectBo BemectBa. Monbs. MomspHas wmacca. MossipHblii  00BeM
razo00pa3HbIX BemecTB. KpaTHble €TMHUIIBI KOJIMYECTBA BEMIECTBA — MUJIJTUMOJIb U KHJIOMOJIb,
MWIUTUMOJISIpHAE W KHJIOMOJISIPHAsST MacChl BEIIECTBA, MUJUIMMOJISIPHBIA W KHUJIOMOJISIPHBII
00beMBl Ta3000pa3HBIX BEMIECTB. PacueThl ¢ HCMOJB30BAaHUEM TOHATUH «KOJIUYECTBO
BEIIIECTBA», «MOJIAPHAs Maccay», «MOJISIPHBIA 00bEM Ta30By», «ITOCTOSTHHAS ABOTaIPOY.

Pacuemnwie 3a0auu.

1. Berancnenrue MOJISIpHON MacChl BEMIECTB TT0O XUMUYECKUM (hOpMYyJIaM.

2. PacyeTsl ¢ HCMONB30BAaHUEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAsI Maccay,
«MOJISIPHBIN 00bEM Tra30By, «IIOCTOSIHHAs ABOTAIPO».

Jemoncmpavyuu:

1. Tlomyuenue o30Ha.

2. OO0pa3iel 6e0ro U ceporo 0JI0Ba, 6eoro U kpacuoro docdopa.

3. HekoTopble MeTaJIbl M HEMETAJTBI KOJIMYECTBOM BellecTBa | MOJIb.
4. Mojenb MOJIIPHOTO 00beMa ra3000pa3HbIX BEIICCTB.
Jlabopamopnsie onvimot

1.0O3HaKOMIJIEHHE C KOJIJICKIMAMHU METaJIIOB.
2. O3HaKOMJIEHHE C KOJUICKIHUAMH HEMCTAJIJIOB.

Tema 3. Coedunernus xumuueckux rnemenmos (15 uacoe)

Crenenp oxucneHus. CpaBHEHUE CTENEHH OKUCIEHHS M BalleHTHocTH. OmnpeneneHue
CTENEHU OKMCJIEHHUS 3JIEMEHTOB 0 XUMHUecKoi (opmyne coenunenusi. CocrapieHue Gopmyin
OMHApHBIX COEIUMHEHUH, OOIMN crnoco® WX Ha3bIBaHUS. BUHapHBIE COEIMHEHUS METAUIOB U
HEMETaJJIOB: OKCHJbl, XJOpuIbl, cyabuasl u 1p. CocraBieHue ux ¢opmyn. bunapHble
COEIMHEHUS HEMETAJIJIOB: OKCH[BI, JIETy4Yu€ BOJOPOJHBIE COEOUHEHMs, HUX COCTaB.
IIpencraBuTenn OKCUAOB: BOJA, YIVIEKMCIBIM ra3 M HeramieHas Hu3BecTb. lIpeacraBurenu
JETYYMX BOJOPOAHBIX COEIUHEHMH: XJIOpOBOJOpOoA U amMMmuak. OCHOBaHHUS, UX COCTaB H
Ha3BaHus. PacTBopuMocTh OCHOBaHUit B BoJie. Tabnuia pacTBOPUMOCTH THIPOKCHIOB U COJIEH B
Boje. llpencraBurenu 1enouel: THAPOKCHIBI HATpus, Kainusd W Kanbuus. llonarume o
KaueCTBEHHBIX peakiusax. MHaukaropsl. Fi3MeHeHne OKpacKu MHIMKAaTOPOB B LIEIOYHON Cpese.
Kucnotsl, ux cocraB u Ha3Bauus. Knaccudukanus xucnot. IlpeacraBurenn KUCIOT: cepHas,



coiisiHas M as3orHas. [lonsTue o mkane kucinotHoctH — wkana-pH. M3menenue okpacku
MHJMKATOPOB B KUCJIOTHOU cpene. Cosm Kak MPOM3BOJHBIE KUCIOT U OcHOBaHMil. VX coctaB u
HaszBaHus. PacTBopumocTs coseii B Boje. [IpencraBurenu comieit: Xjmopua HaTpus, KapOOHAT U
dochar kampuua. AmopdHBIE U KPUCTAJUIMYECKUE  BelIecTBa.  MEKMOJICKYISIpHBIC
B3auUMOJICHCTBUS. THIBI KpUCTANIMYECKHX PEIIETOK: HOHHAs, aTOMHas, MOJIEKYJspHas H
MeTajyinyeckas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THUIOB KPUCTAUIMYECKUX PEIIETOK.
BemectBa MOJEKYISPHOIO U HEMOJIEKYISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA COCTaBa JjIs
BEILECTB MOJIEKYJISIPHOTO cTpoeHus. YncTele BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPAbIX U
ra3o00pa3HbIx cMeceil. CBOMCTBA YHCTHIX BEIIeCTB B cMecei. X coctaB. MaccoBast u 00beMHast
JI0JIM KOMIIOHEHTa cMecu. PacueTsl, CBsI3aHHbIE C HUCIIOJIb30BAHUEM MTOHATHS J10JIS.

Pacuemnwie 3a0auu.

1. PacueT MmaccoBoi 1 00BEMHOM 10JI€1 KOMIIOHEHTOB CMECH BEILIECTB.

2. Bebluncienne MaccoBOMl JOJM BeElIeCTBA B pacTBOpPE IO M3BECTHOM Macce
PacTBOPEHHOTO BEIIECTBA U MACCE PACTBOPUTETIS.

3. BbruucneHue Macchl pacTBOPSEMOTO BEIIECTBA M PACTBOPUTEINS, HEOOXOJUMBIX IS
MIPUTOTOBJIEHUS ONPEAEIEHHONM MacChl pPacTBOpPa C M3BECTHOM MAcCOBOU J0JIEH PaCTBOPEHHOTO
BEIIECTBA.

Jemoncmpayuu:

1. OGpa31bl OKCUI0B, KUCIOT, OCHOBaHUI U coJieil.

2. Moenu KpUCTaUTHYECKUX PEIIeTOK XJIOpUIa HaTpus, aamasa, okcusa yrieposaa (I1V).
3. KucnotHo-11e1049HbIe HHAUKATOPBI, UI3MEHEHNE OKPACKHU B Pa3IMYHbBIX Cpellax.

4. YHuBepcabHBI WHIUKATOP U U3MEHEHUE €r0 OKPAaCKH B Pa3IMYHBIX Cpeax.
Jlabopamopnuie onvimot

1.038aK0OMIICHHE C KOJUIEKIUSIMH OKCHJIOB.

2. O3HaKOMJICHHE CO CBOMCTBAMH aMMHaKa.

3. KauecTBeHHbIE PEaKIMX HA YTJICKUCIIBIN Ta3.

4.0Onpenenenue pH pacTBOPOB KUCIOTHI, IIETIOYH U BOJIBI.

5.0npenenenrie pH pacTBOPOB JIUMOHHOTO U SIOJIOYHOTO COKOB Ha CPE3€ IIJI0JIOB.
6.03HaKOMJICHHE C KOJUICKITUSIMM COJICH.

7. O3HaKOMJICHHE C KOJUICKITUEH BEIIECTB C Pa3HbIM THUIIOM KPUCTALTHYECKON PEIICTKH.
8. M3roToBieHue Mojienel, KpUCTAUIMYECKUX PEIIETOK.

9. O3HakoMJIeHHE ¢ 00pa3amMu TOPHOU MTOPOIBI.

Tema 4. Hzmenenusn, npoucxoosawue c geuiecmeamu (10 u)

[TonsiTue siBIEHUM KaK U3MEHEHUM, TPOUCXOIAIINX C BelleCTBaMU. SBJICHUS, CBSI3aHHbBIC
C U3MEHEHHMEM KPHUCTAJUIMYECKOTO CTPOECHHUSI BEIMIECTBA IMPHU IMOCTOSSHHOM €0 COCTaBe,
¢buznueckue sBraeHus. Dusuveckue SBICHUS B XUMHUH: JAUCTUUIALNSA, KPUCTAILIU3AINUA,
BBITIAPUBAHNE W BO3TOHKA BELIECTB, LIEHTPUYrHUpOBaHUE. SIBICHMs, CBSI3aHHBIE C H3MEHEHUEM
CcOCTaBa BEUIECTBa, - XUMHUYECKHE peakuuu. [Ipu3HaKM M ycinoBHS NPOTEKAHUS XUMHUYECKHUX
peakiuii. [loHartue o0 3K30- U PHIOTEPMUYECKUX PEaKIUsAX. Peaknu ropeHuss Kak 4acTHBIN
ciy4ail SK30TEPMHYECKUX PEaKIMil, MPOTEKAIOIIUX C BBIACIICHUEM CBETA. 3aKOH COXPAaHEHMS
Macchl BEHIECTB. XHUMHUYECKHE YpaBHEHHUA. 3HaYeHHE WHACKCOB U  KOA(PPUIUEHTOB.
CocraBiieHHEe ypaBHEHUM XHMHYECKUX peakiuid. Pacdyerbl Mo XUMHUYECKUM YPABHEHUSIM.
Pemenue 3aau Ha HaXoKJIEHUE KOJTUYECTBA BEIIECTBA, MACChl MM 00BbEMa MPOYKTa PEAKITUN
M0 KOJHMYECTBY BeIIecTBa, Macce WM 00beMy UCXOJHOTO BemecTBa. PacueTel ¢
HCIIOJIb30BAHUEM MOHATHUS <«JI0JIs1», KOTJAa HMCXOAHOE BEIIECTBO JaHO B BHUJIE pacTBOpa C
3aJaHHOM MacCOBOW JIOJIEW PACTBOPEHHOI'O BEIUECTBA WJIM COJEPKUT ONPEACIICHHYIO OO
npuMeceid. Peakiuu paznoxxenus. [loHsaTre 0 CKOPOCTH XUMHMUECKUX peakuuil. KaTtanuzaropsl.
®epmenThl. Peaknnu coequnenus. Karanuruueckue u HeKaTaTuTH4YeCcKkue peakuuu. OOpaTumsbie



U HeoOpaTUMble peakuuu. Peakiuym 3amemieHus. OJIEKTPOXUMUYECKUN ps  HaNpsDKEHHHA
METAJUIOB, €r0 MCIOJIb30BaHUE Ul MPOTHO3UPOBAHMS BO3MOXKHOCTH IIPOTEKAHMS pPEAKLUN
MEXK/y METAJJIAMU U paCTBOPAMM KUCIIOT. Peakiuy BBITECHEHUS OJHUX METAIUIOB U3 PacTBOPOB
UX coiei apyrumu MerauiamMu. Peaknmm oOmena. Peakuwm HeWTpanu3zamud. Y CIIOBUS
MIPOTEKAHUS peakuii oOMeHa B pacTBOPax J10 KOHLA. THUIBI XUMUYECKUX peakuil (110 IpU3HaKy
«YHUCII0 U COCTAB MCXOAHBIX BEUIECTB U IPOAYKTOB pPEaKLUHW») HA NPUMEPE CBOMCTB BOJBI.
Peaknus pasnokeHus -371€KTpoJn3 BOJAbl. Peakuuu coelMHEHMs - B3aUMOJCHCTBHE BOIBI C
OKCHJAMU MeTauIoB U HeMmeTauioB. [loHAatne «ruapokcuab». Peaknum 3amemeHus -
B3aMMO/ICHCTBHE BOJBI C HICTOYHBIMU M IIEJIOYHO3EMENbHBIMU MeTauiamMu. Peakium oOMeHa
(Ha mpuMepe TUAPoIM3a CyNb(uaa ATIOMHUHNAS U KapOH/Ia KaJIbIus).

Pacuemnwie 3a0auu:

1. Berluncienue Mo XHMMHYECKAM ypPaBHEHHUSM MAacCChl WJIM KOJMYECTBA BEIIECTBA II0
M3BECTHON Macce WM KOJMYECTBY BEIIESCTBA OJTHOTO U3 BCTYMAIONIUX B PEAKIIUIO BEUIECTB HITU
MIPOJTYKTOB PEAKITUH.

2. Brrunmcnenne macchl (KOJIHMYECTBa BEIIECTBA, O0bEMa) TPOJYKTA PEAKIUHU, €CIH
M3BECTHA Macca UCXOJHOTO BEUIECTBA, COACPIKAIIETO ONPENEIIEHHYIO OO TPAMECEH.

3. Bprunciienne Macchl (KOJMYECTBAa BEIIECTBA, 00bEMa) MPOIYKTa PEAKIUU, €CIu
M3BECTHA Macca pacTBOpa M MaccoBasi J0JISI PACTBOPEHHOTO BEIECTBA.

Jemoncmpayuu:

1. Ilpumepsl ¢u3nMyeckux sBICHUN: a) MaBlieHHWe napaduna; 0) BO3roHKa HoAa WU
OCH30MHOI KUCIIOTHI; B) pACTBOPEHUE OKPAIIEHHBIX COJIeH; T) Tudy3ust TyIMIMCTHIX BEIIECTB C
ropsiei JaMrnoyky HaKaJauBaHUsI.

2. Tlpumepbl XUMHYECKUX SIBIICHUM: a) TOPEHHE MarHus; 0) B3aMMOJIEHCTBHE COJISHOMN
KHCJIOTBI C MpaMOpOM WM MejoMm; B) mosydeHue ruapokcuaa memu (II); r) pactBopenue
MOJYYCHHOTO THIAPOKCHAA B KHUCIOTax; Ja) B3aumojeictBue okcuaa memu (II) ¢ cepuoit
KHUCIIOTOM TpU HarpeBaHUM; €) pasjoKeHUWE IepMaHTraHaTta Kalus, ) B3auMOJIEHCTBUE
pa30aBICHHBIX KUCIOT C METAJIJIaMH.

3. PasnoxeHue mnepokcuAa BOAOPOJAa IMOMOIIBIO JWOKCHIAa MapraHiia M Karaja3bl
KapToQes Wi MOPKOBH.

Jlabopamopnuie onvimot

1. [IpokanuBanue Meau B IJIAMEHU CIUPTOBKU MJIA TOPEJIKH.
2. 3amenienue meau B pactBope xinopuaa meau (1) xxenezom.

Tema 5. IIpaxmurxym 1. Ilpocmenuiue onepayuu c eeurecmeom- 1 uac

Ilpakmuueckaa padoma Ne 1. IlpaBuna TeXHUKH Oe€30MacHOCTH IHpu paboTe B
XUMU4eckoM Kabunerte. JlaboparopHoe o0opyoBaHue U OOpaLEHUE C HUM.

Ilpakmuueckas paboma Ne 2. [Ipyu3HaKy XMMHUYECKUX PEAKIIMNA U MX KIaCCU(PHUKAIINAL.

Ilpakmuueckasn paboma Ne 3. IIpurotosieHue pacTBopa caxapa C 3aJlaHHOM MacCOBOM
JoJeH

Tema 6. Teopus r1ekmpoumuuecKoi OUCCOyUaAuUU U C60UCMEA K1ACCO8
Heopzanuueckux coeounenuii (18 u)

PaCTBOpeHI/IC KakK (I)I/I3I/IKO -XUMHUYECKUN mponecc. Ilonsrtue 0 ruaparax )51
Kpucrajuioruaparax. PaCTBopI/IMOCTB. KpI/IBBIC PAaCTBOPUMOCTH KaK MOJCIIb 3aBHUCHUMOCTU
PaCTBOPUMOCTH TBEPALIX BCIICCTB OT TEMIICPATYPHI. HaCBIH_ICHHBIC, HCHACBIIICHHBIC U
NEPCChINICHHBIC PACTBOPLI. 3HaueHUE PacTBOPOB I MOPUPOABI U CCIBCKOI'O XO03SMCTRA.
[Toustue 06 Z—)JICKTpOJIPITH‘ICCKOﬁ JUCCOoOIMalu. BHCKTpOHI/ITH U HEIJICKTPOJIUTHI. MexaHuzMm
JUucconuainun SJICKTPOJIUTOB C Pa3INIHbIM THIIOM XHMHUYECKOM CBs3HU. CrerneHb



ANEKTpONUTHYEeCKON mucconnanuu. CuibHble W cialObie  anekrponuTsl. [lonstue 00
ANEKTPOJUTUYECKON TUCCOIUAIIMU. DIIEKTPOJIMTHI U HEINEKTPOJUTHL. MeXaHu3M JUCCOIaIuu
AJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUUYECKOW CBsi3u. CTENeHb 3JIEKTPOJUTUYECKOU
mucconuanuu. CunbHblE ¥ crnabble  3MeKTponuThl. (OCHOBHBIC — TOJIOKCHHUS — TEOPUU
JNEKTPOJUTHYECKONH Jucconuanuu. VOHHBIE ypaBHEHMS peakuMil. YCIOBHS IIPOTEKaHUs
peakuuy OOMEHa MEXKIy OJJEKTPOJUTaMU JI0 KOHIA B CBETE HOHHBIX IMPEACTABICHUMH.
Krnaccudukarus mOHOB U uX cBoicTBa. KucnoTel, ux kinaccudurarus. Jucconmanus KUCIOT U
HX CBOMCTBA B CBETE TEOPHUM IIICKTPOJHUTHYECKON auccolMauu. MONEKynsipHblE U HUOHHbIC
YpaBHEHHUS peaklUil KuciaoT. B3aumoielcTBUE KUCIOT ¢ METAJUIAMU. DJIEKTPOXUMUY ECKUM psifg
HaNpsDKEHUM METAJUIOB. B3auMoJelcTBUME KHUCIOT C METaUIaMd M OKCHJIAMHU METaJUIOB.
B3anMojeiicTBre KUCIIOT ¢ OCHOBAaHUSIMH - pEaklMs HeUTpanu3anuu. B3aumMonencTBre KUcioT ¢
cosisimu. Mcnosib3oBaHue TaOIUIBI PACTBOPUMOCTHU ISl XapaKTEPUCTUKH XUMUYECKUX CBOWCTB
kucioT. OcHoBaHUs, UX Kiaccudukanus. J(ucconuanuss OCHOBaHMW M HMX CBOMCTBA B CBETE
TEOPUH DIIEKTPOJMTUYECKOW UCCOIMAlMH. B3auMoJencTBUE€ OCHOBAaHUW C KHUCIOTaMH,
KHCIIOTHBIMU  OKCHJaMH U coyisMu. Mcmonp3oBaHwe TaONHIBI  PACTBOPUMOCTH ISt
XapaKTepUCTUKH XUMHYECKHX CBOWCTB OCHOBaHMU. Pa3iioxkeHrne HepacTBOPUMBIX OCHOBAaHHM
npu HarpeBanun. Conm, uX Kiaccudukaus U auccornanus B ceete TOJl, pa3audHBIX THUIIOB
cosieir. CBOMCTBa COJIEH B CBETE TEOPHH AJICKTPOJUTUUYECKON JMcconuanuu. B3aumopaeicTeue
COJIEN C METaJNIaMU, YCJIOBUS MPOTEKAHUS ATUX peakiuid. BzauMoaencTBue conen ¢ KUCIOTaMH,
OCHOBaHWSIMH W coJisiMH. Vcmonp3oBaHWe TaOMMITBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH
XUMUYECKUX CBOUMCTB coisieir. OO0oOmeHne cBeneHu 00 OKcHIax, WX KilacCU(pUKAIUU |
XUMHUUYECKUX CBOMCTBax. ['eHeTHueckue psibl METAUIOB M HEMETAIOB. ['eHeTHyeckas CBS3b
MEXJy KIacCaMH HEOPraHWYeCKHX BelecTB. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
Omnpenenenre CTENEHU OKHUCIEHUS AJS 3JIEMEHTOB, 0Opa3yIOIIMX BEIIECTBa Pa3HbIX KIIACCOB.
Peakiiun wmonHoro oOmMeHa u OBP. Okuciutelb ¥ BOCCTAHOBHUTEIb, OKHCICHHE U
BOCCTaHOBNIeHHE. Peakiuy MOHHOrO OOMEHa U OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKILIUU.
CocraBiieHHE YpaBHEHUN OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOJOM 3JIEKTPOHHOTO
6anmanca. CBOHCTBa MPOCTHIX BEIIECTB - META/IOB M HEMETAJUIOB, KHCIOT U COJIEH B CBETE
Mpe/ICTaBICHUH 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

Jemoncmpavyuu:

1. McnipiTanue BEIecTB U X PaCTBOPOB Ha 3JIEKTPOIIPOBOTHOCTb.

2. 3aBUCUMOCTD AJIEKTPOIPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
3. BzaumoieiicTBIE IMHKA C CEPOii, CONIHON KUCT0TOM, xmopuaom meau (I1).
4. 'opeHue Martus.

Jlabopamopmusie onvimot

1. Peakiuu, XxapakTepHble JUIs paCTBOPOB KHCIIOT (COJITHOM MIIM CEpHOI).

2. llony4yeHue U CBOMCTBA HEPACTBOPUMOIO OCHOBAHMS, HAIPUMEDP TMAPOKCUIA MEIU
(.

3.B3anmoseiicTBepacTBOPOB XJIOpHJIa HATPUsl U HUTpaTa cepedpa.

4. Peakuuu, xapakTepHbIe 7151 paCTBOPOB I1eI04el (TUAPOKCUIOB HATPHUS UITH KaJIHs).

5. Peaknuu, XxapakTepHble Ui pacTBOPOB coJiell (Hanpumep, 1ist xiopuaa meau (1I)).

6. Peakiuu, XxapakTepHble JUIsl OCHOBHBIX OKCHIOB (HapuUMep, JUTsl OKCH/Ia KaJlbLins).

7. Peakiuu, XxapakTepHble JUTsI KUCJIOTHBIX OKCHIOB (HalpuMep, JUIsl YIIIEKUCIIOro rasa).



9 KJIACC

Beeoenue. Oowaa xapakmepucmuka XuMu4ecKux 31emMenmoe U XumMu4eckux
peaxuui. Ilepuoouueckuii 3axon u Ilepuoouueckasn cucmema xumuueckux rnemernmos /. U.
Menoeneesa (7 u)

XapakTepucTuKa 3JIEMEHTA 110 €ro MOJIOKEHHUIO B [leproanyeckoit cuctemMe XUMUYECKUX
aneMenToB [I.M1. MenneneeBa. CBolicTBa OKCU/IOB, KHCIIOT, OCHOBaHHUI U COJIEl B CBETE TEOPUU
NEKTPOJUTUYECKON JUCCOLMALMM U OKHUCIICHMSI-BOCCTAaHOBJICHUA. lIoHATHME O mepexoaHbIX
aneMeHTax. AMGoTepHOCTh. [ eHeTHYeCKui psii epexoHOTO deMeHTa. [leproanyecknii 3aK0H
n llepuomnueckas cucrema xumuueckux odaemeHToB [[.M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEKUBOU MPUPOAbI. XUMUUYECKUIM COCTaB sApa, MAHTUU U 3€MHOM KOPBI.
XHWMHWYECKHE DIIEMEHTBl B KJIETKAaX JKUBBIX OpPraHM3MOB. Makpo- M MHUKPOIIEMEHTHI.
O06o001eHre cBeCHUH O XMMHYECKUX peakiusax. Kimaccudukanus XUMHUYECKHX peakiuil o
pPa3IMYHbIM TMPU3HAKAM: «UYHCIO W COCTaB pEarupylolux U 0O0pa3yloIIMXCS BEIIECTBY,
«rernoBoi  3ddexr», «HampaBleHUE», «U3MEHEHHE CTENEHEH OKUCICHUS D3JIEMEHTOB,
00pa3yoIluX pearupyroue BeulecTBa», «pa3ay, «UCHojib30BaHue Kartaauzaropay». [lonarue o
CKOPOCTH XUMHYECKOW peakuuu. PakToppl, BIHAIOIIME HA CKOPOCTh XUMHUYECKHUX PEAKIUH.
KaranuzaTtops! u katanu3. UHrHOUTOpBI. AHTHOKCHUIAHTHI.

Jemoncmpayuu:

1. Paznuunsie opmbl Tabnuis .M. Menneneesa.

2. Mopgenu aToMOB 3yeMEHTOB 1—3-T0 mepuosoB. Mojenb CTpOEHHUs 3€MHOTO Imapa
(momepeuHsIit pazpes).

3. 3aBUCHUMOCTbh CKOPOCTH XUMHUYECKOHN pEaKIMK OT MPUPOJIbl pEarupyIOIIMX BEIIECTB.

4. 3aBUCUMOCTh CKOPOCTH XUMHMYECKOW PEAKIMH OT KOHIICHTPAlUH pPEarupyronmx
BEIIECTB.

5. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKIWu OT IUIOMAAN COMPUKOCHOBEHUS
pearupyouux BemecTB (KKUIISIIUAN CII0i).

6. 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOW pEaKIHH OT TeMIEepaTypbl pearupyromux
BEIIECTB.

7. 'OMOT'€HHBIN U T€TEPOTCHHBIN KaTaJIU3bI.

8. depMEeHTATUBHBIN KaTaJIn3.

Jlabopamopmusie onvimot

1. ITony4yeHue ruapoKcHIa HUHKA U UCCIEJOBAHUE €TI0 CBOMCTB.

2. MonenupoBanue noctpoenus I[leproanueckoit cucteMbl XuMU4Yeckux 3emeHToB J[. M.
Menneneena.

3. 3amereHue xeae30M Meu B pactBope cyabdarta meau (11).

4. 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEAKLIUH OT MIPUPOJIbl pEarupyroluX BEIEeCTB Ha
MIPUMEPE B3AaUMOJEHUCTBUSA KUCIIOT C METAJNIAMM.

5. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM pEaKIMH OT KOHILIEHTPAlMU pPearupyrouux
BEIIIECTB HA IPUMEPE B3aUMOJCHCTBUS LIMHKA C COJISTHOM KUCJIOTOW Pa3IMYHON KOHIIEHTPALUH.

6. 3aBUCHMOCTb CKOPOCTM XHMHYECKOM peakuuu OT IUJIOMAId CONPUKOCHOBEHUS
pearupyromux BeIecTB.

7. MoenupoBaHue «KHUIIIIETO CIIOS».

8. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOW pEaKIHH OT TEMIEepaTypbl pearupyroiux
BEIIECTB Ha TpumMmepe B3aumopeilicTBus okcunga meau (II) ¢ pacTBopom cepHOUM KHCIOTHI
Pa3IMYHOMN TEMIIEPATYPBHI.

9. PaznoxxeHue nepokcuaa BOJOpoia ¢ MoMoIbio okcuaa mapranna (IV) u katanassl.

10. O6HapyxeHue KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.

11. MarubupoBanue B3auMOICHCTBUS KUCIIOT C METAJNIAMU YPOTPOITUHOM.



Tema 1. Memannwt (20 u)

[Tosmoxenne MeraiuioB B Ilepuonnueckoit cucrteMe xumuuyeckux saemeHToB [ U.
MenneneeBa. Metanueckas KpUCTAUIMUECKasl PELIETKA U METAJUIMUECKAsE XUMUYECKas CBSI3b.
OO6mme ¢usznyeckne cBoiictBa MerayuioB. CIulaBel, UX CBOWMCTBA M 3HAYCHHE. XHMUYECKHE
CBOMCTBAa METaUIOB KaK BOCCTAHOBMTEJEH, a TakkKe B CBET€ UX I[OJIOKEHHUS B
AIIEKTPOXUMHUYECKOM DsIly HampsOKEHH MeTaiwioB. Kopposust MeTaisioB U criocoObl 60pbObI €
Hel. Mertauibl B ipupoge. O6mmue crnoco6sl ux noiaydeHus. OOuias xapaKTepUCTUKA IET0YHBIX
MeraiioB. Mertamnel B npupone. OOmme cnocoObl uX mnoiydeHus. CTpoeHHe aTOMOB.
[lenoyHble MeTaibl — IPOCThIE BELIECTBA. BakHEWIINE COEIUHEHMS ILEJIOYHBIX METAJIOB
— OKCHJBI, THAPOKCHIIBI U COJH (XJIOPUIBI, KapOOHAThI, Cyab(aThl, HUTPAThI), UX CBOICTBA U
MpUMEHEHHEe B HapogHoM xo3siictBe. Kanuiineie ymoOpenus. OOmas XapaKTepuCTHKa
anemeHTOB raBHOW moarpynmsl I rpynmel. Ctpoenne atomoB. lllenouno3eMenbHbIe METAITBI
— MpocThle BemiecTBa. BakHeliine coeAMHEHHUs LIEIOYHO3EMEIbHBIX METAIIOB — OKCHJBI,
TUAPOKCUABI M COJM (XJIOPUIBI, KapOOHAThI, HUTPATHI, Cylbdarbl, ¢pocdarbl), UX CBOWCTBA U
IIPUMEHEHHE B HAPOJHOM X03dicTBe. AnmtoMuHuil. CTpoeHue aroma, pU3ndeckrue 1 XUMHUYECKUe
cBOIcTBa npoctoro BeniectBa. CoeMHEHMS ATIOMUHUS — OKCUJ] U TUAPOKCUI, UX aM(POTEpPHBIN
xapakrep. Baxneimue conu amomunus. [Ipumenenue anromMuHus U ero coequHeHni. JKeneso.
Crpoenue atoma, (pU3MYECKHe W XMMHUYECKHE CBOMCTBAa MPOCTOTO BellecTBA. | eHeTHUecKue
pAaBI Fe*? u Fe™. Baxnreiimue coim xkere3a. 3HaUCHHE XKelle3a i ero COSINHEHHIT UTs IIPUPOIBI
Y HapOJIHOTO XO35HCTBA.

Jemoncmpayuu:

OO0pa31pl METOYHBIX U MEJI0YHO3EMEIbHBIX METAIIIOB.
OO0pa3sIibl CIUTaBOB.

B3aumonelicTBue HaTpus, TUTUS U KaJbLHs C BOJOM.
B3aumopelicTBue HaTpus U MarHusi ¢ KUCJIOPOJIOM.
BsanMonelicTBie MeTaJUIOB ¢ HEMETAJUIAMU.

. Tlomyuenue ruapokcuaos xenesa (I1I) u (I1I).
Jlabopamopnuvie onvimot:

oakrwhE

1. BzauMoielicTBue pacTBOPOB KUCJIOT U COJIEH C METaJlIaMHU.

2. O3HaKOMJICHHME C PYJaMH KeJie3a.

3. OxpammuBaHue TJIaMEHHU COJIIMH IIEI0YHBIX METaJLIOB.

4. BzauMoaeiicTBUE KaabLMs C BOIOM.

5.Ilonyuenue TuIpOKCcHIa KaJIbIUs U UCCIIEIOBAHIE €TO0 CBOMCTB.

6. [lonyueHnue rugpoKcUIa ATFOMUHUS U UCCIIEIOBAHUE €r0 CBOMCTB.

7. B3aumogencTBHE XKee3a ¢ COMITHON KUCIOTOM.

8. [Nomyuyenue ruapokcuaos xkenesa (1) u (III) u u3yyenne ux cBOMUCTB.

Tema 2. IIpakmurxym 1. Ceoticmea memanioe u ux coeournenuu (2 4)

Ilpakmuueckaa padoma Nel. OcyliecTBI€HUE [IENOYKH XUMUUECKUX MTPEBPAIICHUH.

Ilpakmuueckaa pavoma Ne2. IlonyyeHne u CBOKWCTBA COEAMHEHUN METAJLIOB.

Ilpakmuueckaa paboma Ne3. Peniennie s3KClIepUMEHTAIBHBIX 33/1a4 HAa pacliO3HaBaHUE U
MOJy4eHUE COETUHEHUI METAILIOB.

Tema 3. Hememannwot (26 u)

OOmiass xapakTepuCTHKa HEMeTaioB: moyiokeHue B [lepuogudeckoir cucreme
xumuueckux  anementoB  JI. WM. MeHnneneeBa, 0COOGHHOCTH CTPOCHHS  aTOMOB,
anektpoorpunarensHocth (J0) kak Mepa «HeMeTamuIHOCTHY, psaa  D0. Kpucramimueckoe
CTPOCHHE HEMETAJUIOB — MPOCTHIX BellecTB. AioTponus. Ou3nyeckre CBOMCTBA HEMETAIIOB.



OTHOCHUTENBHOCTD MOHATHM «MeTa» U «HeMeTa». Bomopoxa. Ilonoxenue Bogopona B
[lepuoguueckoii cucreme xumudeckux anemeHToB Jl. M. MenneneeBa. CtpoeHue aroma u
MoJieKynbl. Du3nyeckue U XMMUYECKHE CBONCTBA BOJOPOJA, €r0 IOJIyYEHHE W IPUMEHEHHUE.
Bopna. Crpoenue monexynbsl. BopoponHas xumuueckas cBsizb. DU3MUYECKHE CBOMCTBA BOJIBI
AHOManuu CcBOMCTB Bonbl. [ 'mapodunbabie U runpodoOHbIe BemecTBa. XUMHUECKHE CBOWCTBA
Boabl. KpyroBopoT Boabl B mpupone. Bomooumctka. Aspamms Boapl. BeiToBBIE (DMIBTPHL
Munepanbabple Boabl. JlucTwiuimpoBaHHasi BoJa, €€ IMoJiydeHHE M npuMmeHeHue. OOuias
XxapakTepucTuka rajoreHoB. CtpoeHue aromoB. IIpocTeie BeliecTBa U OCHOBHBIE COEIMHEHUS
rajJloreHoB, Ux cBoiicTBa. Kpatkue cBenmenus o ximope, Opome, ¢prope u none. Ilpumenenue
raJIoreHOB M UX COEJUMHEHHH B HapoaHoM XxossiictBe. Cepa. CTpoeHue aTtoma, ajljIoTpOIus,
CBOIcTBa M mnpuMeHeHue pomoOuyeckoil ceprl. Oxcunpl cepbl (IV) u (VI), ux nomydenue,
cBolicTBa U nmpuMeHeHue. CepHas KHMCIIOTa U €€ COJIM, X IPUMEHEHUE B HAPOJIHOM XO3SICTBE.
[IpousBoncTBO cepHOM KHCIOTHI. A30T. CTpoeHHME aToMa M MOJEKYJbl, CBONCTBa MPOCTOTO
BellecTBa. AMMMAK, CTpPOEHHE, CBOICTBa, HojiyueHHWe MU mnpuMmeHeHue. Coilu aMMOHHS, HX
cBoiictBa u mnpuMmeHenue. Oxcuabl azota (II) m (IV). AsorHas kucnota, ee cBoilcTBa M
npuMeHeHne. HurtpaTtbl W HUTpUTBHI, TpobieMa UX COJAEPKAHUS B CEIbCKOXO3SHCTBEHHOU
npoaykuuu. A3zoTHele ynoOpenus. @ocdop. CtpoeHue atoMa, aluIoTpoIusi, cBOKcTBa 0enoro u
KpacHoro ¢ocdopa, ux mnpumeHeHue. OcHOBHble coenuHeHHs: okcun ¢ocdopa (V) u
oprodocdhopHas kucinorta, docdarel. Dochopusie ymoOpenus. Yriepoa. CtpoeHue aToma,
aloTponusi, cBoicTBa Moaupukanuii, npumeHenne. Oxcunel yraepona (I11) u (IV), ux cBoiicta
u npuMeHenne. KapOboHaThl: KalbIUT, COJa, MOTAIll, UX 3HaYEHUE B MPUPOJIE U )KU3HU YeJIOBEKa.
Kpemunit. CTpoeHne aroMa, KpUCTAUIMYECKUI KPEMHHM, €ro CBOMCTBA M NMpUMeHeHHne. OKcup
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CHIMKATHl. 3HAYCHHE COCTUHEHUN KPEMHHS B
YKUBOU M HEXMBOU npupoje. [loHsaTHe 0 CUIIMKATHOW MPOMBIIIIIEHHOCTH.

Jemoncmpayuu:

OO0pa31iel TaJIoTeHOB — MPOCTHIX BEIIECTB.

B3anMoieficTBre rajgoreHoB ¢ HaTPUEM, C aTFOMHUHHEM.

BriTecHeHne xmopom Opoma WM HoJia U3 PaCTBOPOB UX COJICH.
B3anmMoselicTBre ceprl ¢ MEeTallIaMH, BOJIOPOJIOM M KUCIIOPOJIOM.
B3aumopeiicTBie KOHIIECHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.
[Tornomenue yriiem pacTBOPEHHBIX BEIIECTB HJIM T'a308B.

BoccranoBiieHne Meu U3 €€ OKCHJIA yIiIeM.

OO6pa3ibl NPUPOIHBIX COSAMHEHUI XII0pa, cephl, hocdopa, yriaepoaa, KpeMHUS.
OO0pa3ibl BaXHEHIINUX A7 HAPOJAHOTO XO35HCTBa Cylb(aToB, HUTPATOB, KAPOOHATOB,
docdaros.

10. OGpa3ubl cTeKa, KepaMUKH, [IEMEHTA.

Jlabopamopubie onvimol:

CoNo~LWNE

. [lonmydenue u pacro3zHaBaHue BOJIOPO/JIA.

. UccnenoBanne MOBEpXHOCTHOTO HATSKEHUS BOJIBI.
. PacTBOpeHune nepmaHraHara Kajius WM METHOTO Kylopoca B BOJIE.
. 'mpparauus o6e3BoxxenHoro cynbdara meau (II).

. I3roToBieHne ruricoBoro oTrnevyaTka.

. O3HaKoMJIeHHE ¢ KOJUIEKIIMEN ObITOBBIX (PUIBTPOB.
. O3HaKOMJIEHHE C COCTABOM MUHEPAIBLHOU BOIBI.

. KauecTBeHHast peakiys Ha raJloreHu/1-uOHBI.

. [lonyuenue u pacrio3HaBaHUE KUCIOPOJA.

10. 'opeHue cepbl Ha BO3JIyXe U B KUCIIOPOJE.
11.CBoiicTBa paz0aBiieHHON CEPHON KUCIIOTHI.

12. 3yueHue CBOICTB aMMHaKa.

13. Pacno3HaBaHHe cOJlel aMMOHHSL.
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14. CpoiicTBa pa36aBIeHHOM a30THOW KUCIIOTHI.

15. B3aumoieiicTBMe KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.
16. T'openue docdopa Ha BO3YXE U B KUCIOPOJIC.

17. Pacno3naBanue ¢ocharos.

18. I'opeHue yris B KUCIOPOJIE.

19. IlonyyeHue yroiabHOW KMCIOThI U U3YYEHUE €€ CBOMCTB.

20. [Tepexox kapOOHATOB B THAPOKAPOOHATHI.

21. Paznoxxenue rugpokapOoHaTa HaTpHsL.

22. [lomyyeHne KpeMHEBOW KHUCIOThI U U3YUYEHUE €€ CBOUCTB.

Tema 4. Hpaxkmurxym 2. Ceoticmea coeounenuil nememannoe (1 u)

Ilpakmuueckaa paooma Nel. Pemenue SKCIIEPUMEHTAIBHBIX 3aJady [0 TEMe
«[Toarpynmna rajaoreHoBy».

Ilpakmuueckaa paboma Ne2. Pemenue OSKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«[Toarpynmna Kuciaopoar.

Ilpakmuueckaa paboma Ne3. PeuieHue 5>KCIEPUMEHTAIBHBIX 3a7a4d IO TeMeE
«Iloarpynmna azoray.

Ilpakmuueckan paboma Ned. PeuieHue 5>KCIEPUMEHTAIBHBIX 3a7a4 10 TEMeE
«[Toarpynmna yriepoaay.

Ilpakmuueckasa paooma Ne5. Tlonydenue, cobupanue U pacno3HaBaHHUE Ta30B.

Tema 5. O0obuienue 3nanuii RO Xumuu 3a Kypc 0CHO8HOU wKkoavl. Iloo2omoeka K
2ocyoapcmeennou umozogou ammecmauuu (L'HA) (12 u)

[Tepuonnueckuii 3axkoH u Ilepuoguueckas cucTeMa XHUMUYECKUX snemeHtoB [[. .
MenneneeBa. @U3NYECKHIT CMBICT MOPSAKOBOIO HOMEpAa JJIEMEHTa, HOMEPOB MEPUOAA U
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB JJIEMEHTOB W HX COECIUHEHHI B MEepuoaax u
IpyIIax B CBETE MPEACTABICHUN O CTPOCHHHM aTOMOB 3JE€MEHTOB. 3HAYEHHUE MEPUOJAUYECKOTO
3aKoHa. Buabl XUMHUYECKUX CBSI3€W U TUIIBI KPUCTAIUIMUECKUX peleToK. B3auMocBs3b cTpoeHus
1 cBOiicTB BemecTB. Kiaccuduxanus XuMu4ecKuX peakiuil o pa3InyHbIM MPU3HAKaM (YUCIIO U
COCTaB pearupyronmx U 00pa3yrolMuXcsl BEIIECTB; HAIMYME TpaHULbl pasaena ¢az; TermioBoi
3¢ deKT; U3MEHEHNE CTENeHE OKUCIIEHUSI aTOMOB; HCIIOIb30BaHUE KaTalnu3aTopa; HalpaBlieHUE
npotekanus). CKOpOCTh XMMHUYECKHX peakuuil ¥ (pakTopsl, Biustomue Ha Hee. OOpaTUMOCTD
XMUMHUYECKUX PEAKIMI M CIOoCOObl CMEIIEHHs] XUMUYECKOTO paBHOBecus. [IpocThie U cloxHbBIE
BelecTBa. MeTallyibl M1 HeMeTallyIbl. | eHeTHueckue psabpl MeTajuia, HeMeTaula M MepexoIHOTO
Metaiia. OKCUABI U TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTepHbIe THIAPOKCUIBI), conu. Mx
cocTaB, Ki1accuukanus U oOlMe XMMHUYECKHE CBOMCTBA B CBETE€ TEOPUU DJICKTPOIUTHUECKOM
JMCCOLIMAIUU.



