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IHosicHuTeIbHAA 3aIIUCKA
Pabouas mporpaMma 1Mo XMMHHU JUIsI OCHOBHOM IIKOJBI COCTaBJIeHa Ha OCHOBE: DyHIaMEHTAIBHOTO sApa
comepkaHusi oOmiero oOpa3zoBaHus, TpeOoBaHMII K pe3ylbTaTaM OCHOBHOTO OOIIEro o0pa3oBaHUs,
npencraBieHHblx B @DenmepanbHoM ['ocymapcrBenHoM Cranmapte OOmero OOpa3oBaHHS BTOPOTO
nokosieHus: (Ilpukaz MwunoOprayku ot 17.12.2010r. Nel897); mpuMeEpHBIX NpOrpaMM IO Yy4eOHBIM
npeaMeram «Xumus 8-9 kiaccel» (cTaHzapTsl BToporo nokosienus) M., Ilpocsemenue, 2011; aBropckoii
yueOnori mporpammbl O.C.I'abpuensna «lIporpamma ocHOBHOro o6miero oOpa3zoBanus. Xumus. 8-9
kiacce». M.: JIpoda,2012; (®I'OC).
Jannass pabGodas mnporpaMma OPHEHTHpPOBaHA HAa MHCIOJB30BAHME YYEOHMKOB IO XUMHH U Yy4eOHO-
MeToaudeckux mocoouit YMK, co3qaHHbIX KOJUIGKTHBOM aBTOPOB 1o pykoBoicTBoM O.C.I"abpuernsna.
O01mme nes I OCHOBHOIO 00111er0 00pa3oBaHMs ¢ Y4eTOM crneuru(puKu Kypca XuMUM
Ienmn xumuueckoro oOpa3oBaHHWs B OCHOBHOW INKOJE (OPMYIUPYIOTCS Ha HECKOJIBKUX YPOBHSX:
r100aTbHOM, METANpeIMETHOM, JIMYHOCTHOM M MPEIMETHOM, Ha ypOBHE TpeOOBaHUU K pe3yibTaTam
OCBOEHUS COJEPKAHUS IIPEIMETHBIX IPOTPaMM.
OcHoBHOe o0111ee 00pazoBaHue - BTOpas CTyIeHb 0011ero oopazopanusa. OQHON U3 BaKHEHUIINX 3a[a4 3TOTO
JTana SBISETCA MOATOTOBKA OOYYAIOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpPY >KM3HEHHOTO H
npodeccuonanpHoro mnytud. OOyyaromiyecss JODKHBI HAy4YUTHCS CaMOCTOSITENIbHO CTaBUTh LEINH U
OTIPENIeNIATh IMYyTH WX JOCTHKEHHS, HWCIOJIh30BATh IMPHOOPETCHHBIH B IIKOJIE ONBIT JESITEIHHOCTH B
peasibHOM JKU3HHM, 32 paMKaMH y4eOHOTo mpoiiecca.
['maBHBIE 11I€7TM OCHOBHOTO 00IIIETO 0Opa30BaHUS COCTOST B:

1. dopmupoBaHUU IEIOCTHOTO MPEACTABICHUS O MHpPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSX,
YMEHMSX U CIIOCO0aX AESITEIbHOCTH;

2. mpuoOpETeHUH OMbITa Pa3HOOOPA3HOU EATENBHOCTH, TO3HAHUS U CAMOTIO3HAHMS,

3. TMOATOTOBKE K OCYIIECTBJICHHIO OCO3HAHHOTO BHIOOpa HMHIMBUAYAJIBbHOW O0Opa30BaTENbHON WU
npodeccuoHaNbHON TPACKTOPHUH.

Bosbmmioit Bkiaa B JOCTHIKEHHE TIIABHBIX 1€JIEH OCHOBHOTO 00IIero 0Opa3oBaHUsl BHOCHT M3YYeHUE XHMUH.
KoTopoe npu3Bano o6ecneunTs:

1. dopmupoBaHue cucTeMbl XMMHUYECKHX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHO-HAYYHOM KapTHUHBI
MUDA;

2. pa3BUTHE JMYHOCTH OOYYAIOMIMXCS, UX WHTEIUIEKTyaJlbHO€ M HPABCTBEHHOE COBEPIICHCTBOBAHHE,
(dbopMHpOBaHKE Y HUX TYMaHUCTHUYECKUX OTHOILEHHUH U 9KOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH J€ATEIbHOCTH;

3. BbIpaOOTKY NMOHMMaHUs OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XMMHUH, a TakKke (GOPMHpPOBAHUE
OTHOIIEHUS K XUMHUH KaK K BO3MOKHOM 00nacTu OyayIiei npakTH4ecKon JesiTeIbHOCTH;

4. QopmupoBaHue yMEHHH 0€30MacHOr0 OOpaIleHus C BEIIeCTBAaMH, UCIOIb3yEMbIMU B MIOBCEIHEBHON
KU3HU.

[lenstmMu U3yyeHUs: XMUMUU B OCHOBHOM IIIKOJIE SIBIISIFOTCSA:

1. dopmupoBanue y oOyuaromuxcs yMeHHsI BUIETh U TIOHUMaTh [IEHHOCTh 00Opa30BaHUsl, 3HAYUUMOCTh
XMMHUYECKOTO 3HaHUS I KaXJOro 4YelOBeKa HE3aBUCHMMO OT €ro mnpodeccHoHalIbHON
NesITeNIbHOCTH; YMEHHUS pa3inyaTh (DaKThl U OLIEHKHU, CPAaBHUBATh OLIEHOYHBIE BBIBOJbI, BHJIETh MX
CBA3b C KPUTEPUSAMHU OLEHOK M CBS3b KPUTEPUEB C OIPEIEICHHONM CHCTEMOM LEHHOCTEH,
¢dbopMynrpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

2. ¢dopMupoBaHHue y 00y4aromuxcs HEJIOCTHOTO MPEACTABICHUs O MHUPE U POJU XUMHU B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KAapTHUHBI MHpPA; YMEHUS OOBICHATH OOBEKTHI M MPOIECCHI
OKPYKaIoIlled NEUCTBUTEIBHOCTH — IMPUPOJHOM, COLMAIBHON, KYJIbTYPHOW, TEXHUYECKOU CpElBl,
WCIOJIB3YS JISl 3TOr0 XMMHUYECKHEe 3HaHUS,

3. mpuobpeTeHne o0y4aroIMMUCS OMbITa Pa3HOOOPA3HOM NEATETbHOCTH, MO3HAHUS U CAaMOIIO3HAHUS;
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), MMEIOUIMX YHHBEpCaIbHOE 3HAYEHUE IS
pa3UYHBIX BHJOB JIEATENBHOCTH: pEIICHUs MpoOjeM, MPUHATUS pELICHUH, MOWCKa, aHaluu3a U
o0paboTku HH(OpMAIMKU, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB H3MEPEHMH, COTPYAHHYECTBA,
0€e30MmacHOT0 O0pAIEeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

OcHognbimu udesamuy y4eOHOTO peaMeTa XUMHUS SBIISIOTCS:

O MaTepualbHOE €AUHCTBO BEIIECTB ECTECTBEHHOIO MUPA, UX T€HETHYECKAsl CBSI3b;

O IPUYUHHO-CJIE/ICTBEHHBIE CBSI3M  MEXJIYy COCTaBOM, CTPOCHHMEM, CBOMCTBAMH, IOJyYEeHHUEM U
IIPUMEHEHHUEM BELIECTB;

O II03HABAaEMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;

O O0BsACHAIONIAs U MPOTHO3UPYIOIIAS POJIb TEOPETUUYECKUX 3HAHMU A (aKTOJOTMUECKOTO MaTrepuana
XUMHH JIEMEHTOB;



O KOHKPETHOE XHWMHYECKOE COCIMHEHHE KaK 3BEHO B HENPEPHIBHOM MMM NpPEeBpallleHUH BEIIECTB,
y4acTBYIOIIee B KPYTOBOPOTE XMMUYECKHX 3JIEMEHTOB U XUMUYECKOI 3BOJIIOLINY;
O OOBEKTUBHOCTh U TO3HABAEMOCTb 3aKOHOB IPUPOJbI; 3HAHME 3aKOHOB XMMHHU IO3BOJISET YIPABIATH
XUMHAYECKHMHU TPEBPALICHUS] MU BEUIECTB, HAXOAUTh 3KOJIOTMYECKH Oe30IacHble ClIOCOOBI MPOU3BOJCTBA U
OXpaHbl OKPY’KaIOIIel Cpeibl OT 3arpsi3HEHMS;
O B3aUMOCBSI3aHHOCTh HAayKH M TPAKTUKW; TPeOOBAaHUS MPAKTUKU — JABIKYIIAs CHUJA Pa3BUTUS HAYKH,
yCIexH MPAaKTUKH 00YCIOBIIEHBI JOCTHKEHUSAMHU HAYKH;
O pa3BUTHE XMMHYECKOW HAayKHM W XHMH3alWs HApPOIHOIO XO3sIMCTBA CIY)KaT HMHTEpecaM 4YeloBeKa M
obmiecTBa B I€JIOM, HMMEIOT T'YMaHUCTHYECKUH XapakTep U IpH3BaHbl CIIOCOOCTBOBATH PELICHUIO
r7100abHBIX MPO0JIEM COBPEMEHHOCTH.
OTH uJeH peanu3yroTcs yTeM JOCTH)KEHUS CIEAYIOIUX yenel:
Gopmuposanue y ydaummxcs XUMHUYECKOW KapTUHBI MHpa KaK OpPraHWYECKOHM YacTh €ro IEeJIOCTHOM
€CTECTBEHHOHAYYHOI KapTHHBI;
pazeumue TIO3HABATEIBHBIX WHTEPECOB, HMHTEIUIEKTYAJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH ydamuxcs B
Iporecce U3y4yeHUss UMU XUMHUYECKONW HayKU U €€ BKJIa/la B COBPEMEHHBIN Hay4YHO-TEXHUUYECKHI ITporpecc;
@opmuposanue BXXHEHIINX ~ JIOTHYECKUX  ONMEpaluii  MBINUICHUS (aHanW3, CHHTE3, 0000uIeHue,
KOHKpPETHU3alMsl, CPABHEHUE U JIp.) B MPOLIECCE TO3HAHUS CUCTEMbl BaKHEUIIINX MOHATHI, 3aKOHOB U T€OpUI
0 COCTaBe, CTPOCHHUHU M CBOMCTBAX XUMHUECKUX BEIIECTB;
gocnumanue yOeX1€HHOCTH B TOM, UYTO NMPHUMEHEHHUE MOJIyYEeHHBIX 3HAHUN M YMEHMH [0 XUMHHU SBISETCA
OOBEKTHBHON HEOOXOIUMOCTBIO il Oe30macHOi paboThl ¢ BEMIECTBAMH M MaTepuajaMH B OBITY W Ha
IIPOU3BO/ICTBE;
npoeKmuposaHue N peaiu3ayus BEITYCKHUKAMH OCHOBHOM HIKOJIBI JIMYHOW 0Opa30oBaTeIbHON TPAaeKTOPHUH:
BbIOOp Mpoduiis 00ydeHus B CTapllei HIKoJe UK PO(hecCHOHATBHOIO 00pa30BaTEeNIbLHOTO YUPEXKICHUS;
06/1a0eHue KIIOYEBBIMI KOMIIETEHIIMAMU (y4eOHO-TT03HABATEIbHBIMH, HWH(OPMAIIMOHHBIMH, [IE€HHOCTHO-
CMBICJIOBBIMH, KOMMYHUKATUBHBIMH )

OO0mas xapakTrepucTuKa yueOHOro npeamMeTra XuUMHA
B cootBercTtBUM ¢ PDenepalbHBIM TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHAAPTOM OCHOBHOT'O OOIIEro
00pa3oBaHMsl yJaluecs JOJDKHBI OBIIAIETh TAKMMH ITO3HABATEIFHBIMHA YU€OHBIMH JIEHCTBUSME, KaK YMEHHUE
¢dbopmynupoBaTh MpoOIeMy M THUIOTE3Yy, CTaBUTh L€ U 33Ja4yM, CTPOMThH IUIaHBI JOCTM)KEHUS Lened u
pelieHusl TOCTAaBICHHBIX 3a7ad, MPOBOJUTH OKCIEPUMEHT M Ha €ro OCHOBE [ellaTh BBIBOJABI H
YMO3aKJIIOUEHUs, MPEJICTaBIATh UX M OTCTauBaTh CBOIO TOUKY 3peHus. Kpome Toro, ydammecs: IOJKHBI
OBNIAJIETh TPUEMaMH, CBS3aHHBIMA C OINpENEICHHWEM TIOHSATHI: OrpaHWYUBATh WX, OIUCHIBATH,
XapakTepu3oBaTh M cpaBHUBaTh. ClieZJ0BaTEeNIbHO, NMPH U3YYEHUH XUMHHM B OCHOBHOM HIKOJIE yYallluecs
JOJDKHBI OBJIAJIETh YYEOHBIMH JCHCTBUSMH, TO3BOJSIFOIIMMH UM JIOCTUYb JIMYHOCTHBIX, TPEJAMETHBIX U
METanpeIMETHbIX 00pa30BaTeNbHBIX  pe3yabTaToB.OCOOEHHOCTH COAEp)KaHUS OO0y4YeHUS XHUMHUH B
OCHOBHOM IITKOJIE 00YCIIOBIICHBI CIIEIU(UKON XUMHH KaK HAYKH U MMOCTABICHHBIMHU 3aa4aMi. OCHOBHBIMHA
npobjeMaMyl XHMHUH SIBISIOTCSU3YyYEHHE COCTaBa M CTPOEHHUS BEIECTB, 3aBHUCUMOCTH HX CBOWCTB OT
CTPOCHUSI, TIOJYYCHUE BEIIECTB C 3aJaHHBIMH CBOWCTBAMHM, UCCIIEIOBAaHHE 3aKOHOMEPHOCTEH XUMHUYECKUX
peaKIMii ¥ myTel yrpaBJieHUs] UMY B LIEJISIX OJIYYEHHUS BEIIECTB, MaTEPUAIIOB, SHEPTHH.
[Tpemiaraemoe mocodre MO0 XMMUW PACKPBIBAET BKIIAJ] YI€OHOTO TpeMeTa B IOCTHIKEHHE TeJIell OCHOBHOTO
o01ero o0pazoBaHMs U ONpeeIseT BaKHEHIINe coiepKaTeIbHbIe IMHUM IPeMeTa:

e  «BEIECTBO» — 3HAHHE O COCTABE M CTPOCHHUHU BEIIECTB, NX CBOHCTBAX M OMOJIOTHUYECKOM 3HAUCHUH;

e «XUMHMYECKasl peakius» — 3HAHUE O IMPEeBpAIlEHUSAX OJHHX BEIIECTB B Jpyrue, YCIOBHUSIX
MPOTEKaHMS TAKUX MPEBPAIICHUIA U CIIOCO0ax YIPaBICHUS PEAKIIUIMHU;

e IIPUMEHEHHUE BEIIECTB» — 3HAHUE U OIBIT 0€30MacHOr0 OOpAIeHUs C BEIIECTBAMU, MaTepUaIaMu
W TIpolieccamMu, HeOOXOIUMBIMH B OBITY U Ha TTPOU3BOJICTBE;

e (I3BIK XUMHM» — OIIEPUPOBAHME CHUCTEMOW BaXHEUIIMX XWMHUYECKUX TIOHATUH, 3HAHUE
XUMAYECKOH HOMEHKJIATYphl, T.€. WX Ha3BaHUSI (B TOM 4YHCJIE W TpPUBHAIBHBIC), BIIAJCHUE
XUMHUYECKON CUMBOJIMKOHN (XUMHUYECKUMH (POpPMYJIaMH M YpaBHEHHUSIMHM), a TAKXKe MpaBUIia IepeBoia
MH(pOpMALIUU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHH U OOPaTHO.

ITockonbKy OCHOBHBIE COJIEpXKATEIbHBIC JIMHUU IIKOJIBHOTO Kypca XHMHH TECHO TIIeperuieTeHbl. B
IIporpamMMe CoZiep KaHue MPEACTaBICHO He 10 JIMHUM, a 110 pa3zeiaMm.

3HaYNTEIBbHOE MECTO B COJIEPKAHMU Kypca OTBOJUTCS XUMHUYECKOMY 3KcrepuMeHTy. OH MO3BOJISET
c(OpMHPOBATH Y YYALIUXCS CIELUAIbHBIE MPEAMETHbIE YMEHHs PadoTaThb ¢ XMMHYECKUMH BELIECTBAMH,
BBINOJIHATE TPOCTBIE XHUMHUYECKHE OIBIThI, HAYYUTh HX OE30MaCHOMY U 3KOJOIMYECKH I'PaMOTHOMY
oOpaIieHuIo ¢ BEeIEeCTBAMH B OBITY M Ha POU3BOICTBE.

[TpakTuyeckue pabOTHI CrPYNIHUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CITY>KaT HE TOJIBKO
CPEACTBOM 3aKpEIJICHUs] YMEHUH M HaBBIKOB, HO U KOHTPOJI KauecTBa UX chopMupoBaHHOCTHU. [1o cBoemy



YCMOTPEHHIO, a TAK)KE MUCXO/s, U3 BO3MOXKHOCTEH IIKOIHHOTO KAOMHETa XUMHUH, YUUTEIh MOKET U3MEHUTH
U CTPYKTYpYy TMPEACTABIECHHOTO B MPOTpaMME MPAKTUKyMa, HAmpuUMep, YBEIMYUTh YHCIO JTaOOpaTOPHBIX
paboT 3a cueT COKpaleHHs IEMOHCTpAIHil.
OTO BO3MOXXHO TpH HEOONBIIONH HAMONHAEMOCTH KJIACCOB B  CEINBCKUX IIKOJIAX, OCOOEHHO
MaJIOKOMITJIEKTHBIX.
['maBHOE oTiHMuYME TMpeIaraeModl MporpaMMbl 3aKJIIOYAeTCsl B JABYKPATHOM YBEJIMYEHHH BPEMEHH,
OTBEJICHHOI0 Ha HM3yueHue paszzena «MHOroodpaszue BElIECTB». DTO CBSI3aHO CO CTPEMIIEHHEM aBTOPOB
OCHOBATEJIbHO OTpa0OTaTh BAKHEWUIINE TEOPETUYECKHE MOJIOKEHUS KypCca XUMHUU OCHOBHOHM IIKOJIBI Ha
6orarom (akTOJIOrMYECKOM MaTepralie XMMHH 3JIEMEHTOB 1 00pa30BaHHBIX UMHU BEIIECTB.
MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM IIaHe
B nporecce ocBoeHus mporpaMMbl Kypca XUMHH I OCHOBHOM IIKOJIBI yYallrecsl OBJIaIeBal0T YMEHUSIMH
CTaBUTh BOIIPOCHI, HAOMIOAATh, OOBACHATH, KIACCHPHUIMPOBATh, CPABHUBATH, MPOBOJUTH IKCIICPHUMEHT U
MHTEPIPETUPOBATH BHIBOJIBI HA €0 OCHOBE, ONPEACIATH HCTOYHUKY XUMHUECKON MH(pOpMAIUH, MOIydaTh U
aHAJTM3UpPOBaTh €€, a TaKXKe TOTOBUTh Ha 3TOM OCHOBE COOCTBEHHBIH HH(POPMALMOHHBIA TMPOIYKT,
MIPE3EHTOBATDH €r0 U BECTH JTUCKYCCHIO.
[IporpaMMa Kypca XWMHUW JUISI OCHOBHOH INKOJBI pa3pabarhiBallach C YYE€TOM IEPBOHAYATBHBIX
MPE/ICTABICHUM, MONYyYEHHBIX YyYallUMHUCS B HAYajJbHOW WIKOJIE NPU U3YUYEHUU OKPYKAIOIIErO0 MHpA.
[Ipennaraemass mporpaMma, XOTS ¥ HOCUT OOIICKYIBTYPHBIH XapakTep W HE CTaBUT 3aJady
npodeccnoHaNbHOM TOATOTOBKM Y4allUXCs, TEM HE MEHee, MO3BOJISIET MM OMPEICNUThCA C BBIOOPOM
npodwuis 00ydeHus B cTapiieil mkoie. B mporpamMe mpexycMOTpeHO pe3epBHOE BpeMsl, TaK KaK peabHas
MPOJOJKUTENFHOCTh YUeOHOr0 rojla BCerJa OKa3bIBaeTCSd MEHbIIE HOPMATUBHOW. B cBsi3u ¢ mepexoaom
OCHOBHOH MIKOJBI Ha Takylo (opMy HTOTOBOW arrectanuu, kak [ MMA, B Kypce MmpenycMOTpEeHO BpeMs Ha
MOJATOTOBKY K HEH.
Yuebnoe copepkanne kypca xumuu B MOY «Cpennss mikosia Nel4y (ouHo-3a04Hast ¢opma oO0ydeHUs)
BKJIIOYAET:
Xumus. 8 kiacce. 684, 24 B Henento (68 uacoe, uz nux 34 uaca ayoumopno u 34 waca camocmosamenbHo)

Xumus. 9 knace. 68 4, 24 B Heaento (68 uacos, uz nux 34 yaca ayoumopno u 34 waca camocmoamenvbHo)
VYuebnslii ron B 8- 9 kiacce paccuntad Ha 34 Helenu
IleHHOCTHBIE OPMEHTHPHI COAEPKAHNS YUIeOHOr0 MpeaMeTa XUMHUSs
[leHHOCTHBIE OPUEHTHPHI Kypca XUMHUHM B OCHOBHOM IIIKOJIE OMPEAEISIOTCS CIEU(UKON XMMUU KaK HAyKH.
[ToHsITHE «IIEHHOCTHY» BKJIIOYAET €IUHCTBO OOBEKTHUBHOTO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHOIICHHE
cyOBeKTa K OOBEKTYy), MOITOMY B KaueCTBE IIEHHOCTHBIX OPHUEHTUPOB XHUMHUYECKOTO OOpa3oBaHUs
BBICTYINAIOT 00BEKTHI, U3y4aeMble B Kypce XUMHH, K KOTOpOMY y oOydaromuxcs GopMupyercs [IeHHOCTHOE
otHomeHue. [Ipu 3TOM Bemyllyr pojib HTPAlOT MO3HABATENbHBIE IIEHHOCTH, TaK KaK JIaHHBIA y4eOHBIN
MpEeAMET BXOJUT B TPYIIY HPEIMETOB MO3HABATEIBHOTO IUKJIA, TJIaBHAs 1I€JIb KOTOPBIX 3aKIKOYAETCS B
W3yYEHUU TIPUPO/IBI.
OcHOBY TMO3HaBaTENbHBIX IIEHHOCTEM COCTAaBJISIOT HAyYHbIE 3HAHUS, HAy4YHbIE METOJbl IO3HAHMS, a
[IEHHOCTHBIE OpUEHTAIMH, (OPMHUpPYEMBIE Y 00YJAIOMIUXCS B TIPOLIECCE U3YUEHUS XUMUM, TIPOSIBIISTIOTCS

e B IIPU3HAHMM LICHHOCTU HAy4YHOI'O 3HAHUS, €ro MPaKTUYECKOW 3HAUUMOCTH, JOCTOBEPHOCTH;

e B IIEHHOCTH XMMHYECKUX METOJIOB UCCIICIOBAHMSI )KUBOW U HEIKUBOU TTPUPOJIBI,

e B TOHMMaHUU CIOXHOCTU U TMPOTUBOPEUMBOCTH CaMOro IMpoIecca IMO3HAHUS KaK H3BEYHOIO

ctpemienus k Uctune.

B kadecTtBe OOBEKTOB IIEHHOCTEH TpyAa W ObITa BBICTYMAIOT TBOpYECKas CO3UIATENbHAs JESTEIbHOCTD,
30pOBBIA 00pa3 KU3HM, a IEHHOCTHBIE OPHEHTAIIMHU COACPKAHUS Kypca XHMHU MOTYT PacCMaTpPUBATHCS
Kak opMUpOBaHUE:

e  YBAXHUTEJIHHOTO OTHOIICHHS K CO3UIATEIHHOM, TBOPUECKOM NEITEIbHOCTH;

e TMOHUMAaHUS HEOOXOAMMOCTH 37J0POBOTO 00pa3a KHU3HU;

e TMOTpeOHOCTH B OE€3yCIOBHOM BBHINOJHEHUH TMpaBuUi O€30MacHOrO HCIIOJIb30BAHUS BEILIECTB B

MOBCEIHEBHOMN KU3HH;

e  CO3HATEILHOTO BBIOOpA Oymymiel MpopeCCHOHAITBHON EATETLHOCTH.
Kypc xumum oOmamaeT BO3MOXKHOCTSIMH JUIsi (OPMUPOBAHUS KOMMYHHKATHUBHBIX IICHHOCTEH, OCHOBY
KOTOPBIX COCTaBIIAIOT MpoIecC OOIIEHUs, TPaMOTHAasl peyb, a IIEHHOCTHBIE OPHEHTALMU HAINpaBlIEHbl Ha
BOCIIUTAHUE Y YUAIIUXCS:

e MPaBUJIBHOTO HUCIOJIb30BaHUS XUMHUYECKON TEPMUHOJIOTUU U CUMBOJIHKHY;

e MOTPEOHOCTH BECTH JAMAJIOT, BBICTYIITUBATH MHCHHE OMIIOHEHTA, Y9aCTBOBATh B AUCKYCCHU;

e  CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U apTyMEHTHPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHHUSL.
Y4eOHbIii peaMeT «XUMHS», B COACPKAHIUN KOTOPOTO BEAYIIIMM KOMIIOHEHTOM SIBIISTIOTCSL HAyYHBIC 3HAHUS
Y Hay4YHbIE METO/Ibl IO3HAHMSI, I03BOJISIET HE TOJIBKO (POPMHUPOBATH Y yUalIUXCcs LEJOCTHYIO KapTUHY MUDA,



HO W MpOOYXJaTh y HUX AMOIMOHAIBHO-IICHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepuany, CO31aBaTh
ycIoBUs st GOPMUPOBAHUS CUCTEMBI IICHHOCTEH, OISOl TOTOBHOCTh: BBIOUPATH OMPEACTICHHYIO
HaIpaBJIEHHOCTh JCUCTBHI; ICHCTBOBAThH OMPEIACICHHBIM 00pa30M; OIEHWBATh CBOM JIEHCTBUS U JACHCTBUSA
JPYTUX JIFOJICH TIO OTPEICIEHHBIM [IEHHOCTHBIM KPHTEPHSIM.

OCHOBHBIM PE3yJIbTATOM I103HABATEIIBHOTO OTHOIICHUS K MHUPY B KYJIBTYpE SBISETCS YCTAHOBJICHUE
CMBICTIa M 3HAUEHUS COJECp)KAHUS OOBEKTOB M SIBICHUN NPUPOJbL. Takum o0pa3oM, TO3HaBaTelbHAs
byHKIMS yaeOHOTO npeaMeTa «XUMUS» 3aKITH0YAeTCs B CIIOCOOHOCTH €ro COJIeP)KaHMs KOHIICHTPUPOBATh B
ceOe Kak 3HAHUS O BEIICCTBAX M XUMUYCSCKHX SBJICHUSX, TaK U NO3HABAMENbHbLE YEHHOCMIU.

OMHOUEHUS K.

XUMHUYECKHM 3HAHUSAM KaK OJHOMY U3 KOMIIOHEHTOB KYJbTYPBI HYEJIOBEKAa HAPSAY C IPYTHMH
€CTECTBEHHOHAYYHBIMU 3HAHUSAMH, €AUHOW Pa3BUBAOIICHCS CHCTEME;

OKPYXAIOIIEeMy MUPY KaK MUPY BEIIECTB U MIPOUCXOISIINX C HUMH SIBIICHUI;

MMO3HABATEIIbHON JEATEIbHOCTH (KaK TEOPETHYECKOM, TaK M IKCIIEPUMEHTAIBHOW) KaK MCTOYHHUKY
3HAHUM;

NOHUMAHUSL.

00BEKTUBHOCTH M JOCTOBEPHOCTH 3HAHHI O BEIIECTBAX M IMMPOUCXOISAIINX C HUMH SIBJICHUSX;

CJIO’)KHOCTH ¥ OECKOHEYHOCTH ITpoIliecca IMO3HaHMs (Ha MpUMepe UCTOPUH XUMHUUYECKUX OTKPBITHH);

JEHCTBUS 3aKOHOB IMPUPOIBI U HEOOXOAMMOCTH HX y4eTa BO BCeX chepax NesiTeIIbHOCTH YeIOBEKa;

3HAYCHMSI XUMHYCCKUX 3HAHUH ISl pelIeHUs II100albHBIX MPo0JIeM YelloBeueCcTBa (SHEPTeTHUECKOM,
CBIPBEBOM, MPOIOBOJILCTBEHHOM, 3I0POBbS U JIOJITOJICTHS Y€JIOBEKA, TEXHOJIOTUYSCKUX aBapuid, TI00aIpHON
9KOJIOTHH U Jp.);

B2XHOCTH HAYYHBIX METOJIOB MO3HAHUS (HAOIIOCHUS, MOICTUPOBAHUS, SKCIIEPUMEHTA U JIp.) MUPa
BEILIECTB U PEAKIIHI.

Pacmmpenue cdep denoBeYecKoil NeATeIbHOCTH B COBPEMEHHOM COIMYME HEHW30€KHO BIICYET 3a
co00if HEe0OXOAUMOCTh (OPMUPOBAHUSA Y YYAIIUXCS KYJIbTYypbl TpyAa U ObITa MPH H3y4YEeHUH J1I0OOTO
y4eOHOTO TpeaMeTa, KOTOpPOe HEBO3MOXKHO 0€3 BKJIIOUEHHUS COOTBETCTBYIOLIUX YeHHOcmel mpyoa u
Ovima B coiepKaHue yueOHOTO MpeaMeTa «XUMHUS»:

OMHOUEHUS K.

TPYJOBOH AESITETFHOCTH KaK €CTeCTBEHHOM (PU3MUECKON 1 MHTEUIEKTYaIbHON MOTPeOHOCTH;

TPYIy KaK TBOPYECKOU JACSITEILHOCTH, TTO3BOJISIONICH IPUMEHSTh 3HAHUS Ha MPAKTHKE,

NOHUMAHUS HeOOX00UMOCHIUL.

ydeTa OTKPBITBIX M W3YYCHHBIX 3aKOHOMEPHOCTEH, CBEJICHUH O BEIIECTBAX W WX MPEBPANICHUSIX B
TPYIOBOU AESITENbHOCTH;

MOJIHOW peanu3anui (PU3NYECKUX U YMCTBEHHBIX BO3MOXXHOCTEH, 3HAHHMM, YMEHHI, CITOCOOHOCTEH
MIPH BBITIOJIHEHUW KOHKPETHOTO BU/Ia TPYAOBOH 1€ATE€IHbHOCTH;

COXpaHCHHS W TOJJEPKAHUS COOCTBEHHOTO 370POBBSI M 3J0POBBSI OKPYXKAIONINX, B TOM YHCIIE
MUTaHUS C YYETOM COCTaBa M SHEPreTUUYECKON IIEHHOCTH MHIIIH;

coOroicHusI TpaBuiI 0€30MaCHOTO MCIOJIb30BAHUS BEHIECTB (JICKAPCTBCHHBIX MPENapaToB, CPEIACTB
OBITOBOW XMMHHU, IECTHIIU/IOB, TOPIOYE-CMA30YHBIX MAaTEPUAIIOB U JIp.) B IOBCEAHEBHOMN KHU3HU;

OCO3HAHWS JIOCTFDKCHUS JIMYHOTO YCIeXa B TPYAOBOH JEATCIIBHOCTH 3a CUYeT COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBHHM C COIMANBHBIMH CTaHAAPTAMH M TOCJIEAYIOIIUM COLMATbHBIM
0JI0OpeHNEM JOCTHIKCHHI HAyKH XHMHH W XHMHYECKOTO IPOU3BOJICTBA JUISI PAa3BUTHS COBPEMEHHOTO
oO1ecTBa.

ONBIT AYMONHMOHAITBHO-IICHHOCTHBIX OTHOIINEHHWH, KOTOPBIA ydYaluecs ITONYYaoT TPH H3yYCHUH
Kypca XMMHH B OCHOBHOH IIKOJI€, CIIOCOOCTBYET BBHICTPAUBAHUIO UMHU CBOCH KU3HEHHOU MO3UIUH.

Coneprkanre y4eOHOTO MpeaMeTa BKIIFOYAeT COBOKYITHOCTh HPABCMBEHHBIX YEHHOCMEU.

OMHOUIeHUS K.

cebe (ocozHanme CcOOCTBEHHOTO JIOCTOMHCTBA, YyBCTBO 00I1IECTBEHHOT'O JloJra,
JTUCIUILUTMHUPOBAHHOCTh, YECTHOCTh M MPaBAUBOCTb, MPOCTOTa W CKPOMHOCTh, HETEPHUMOCTh K
HEeCIPaBeTMBOCTH, MPU3HAHUE HEOOXOIMMOCTH CaMOCOBEPIIICHCTBOBAHMUS);

JIPYTUM JIIOASM (TYMaHHU3M, B3aUMHOE YBOKEHUE MEXIY JIFOJIbMHU, TOBAPHIIECKAS B3aUMOTIOMOIIb 1
TpeOOBaTEIIBHOCTh, KOJUICKTUBH3M, 3a00Ta O JApPYrux JIOJAX, aKTHBHOE pEarMpoBaHHE HAa COOBITHS
(benepanbHOro, PETHOHATHFHOTO, MYHHUIIMITATLHOTO YPOBHEH, BBHITTOJIHEHNE OOIIECTBEHHBIX MTOPYUEHUN);

CcBOEMYy Tpyay (I0OpOCOBECTHOE, OTBETCTBEHHOE WCIIOJIHEHHE CBOWUX TPYIOBBIX W Yy4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUECKUX HAYAIl B TPYAOBOH ACSITETLHOCTH, IPU3HAHUE BAXXHOCTH CBOETO TPy/a
Y PE3yNIbTaTOB TPY/la APYTUX JIIOJICH);

npupone (OepexHoe OTHOIIEHHE K €€ O0raTrCTBY, HETePIUMOCTh K HAPYIICHHSIM DKOJIOTHUYECKUX
HOpPM M TpeOOBaHM, SKOJOTUUECKH TPAMOTHOE OTHOIICHHE K COXPAaHEHHIO THApOchephl, aTtMochepsl,



MOYBHI, OMOC(EpPHl, YETTOBEUECKOr0 OpraHNu3Ma; OIICHKA ACHCTBHI BOIPEKU 3aKOHAM MPUPOIBI, TPUBOISIIIAS
K BOSHHUKHOBEHHUIO IIT00ATBLHBIX TIPOOIIEM);

NOHUMAHUS He0OX0OUMOCTU:

YBOXHUTEIHLHOTO OTHONICHHWSI K JOCTHKCHHSIM OTCUECTBEHHOW HAYKH, WCCIIEOBATEIbCKON
JESTeTPHOCTH POCCHUCKUX YYEHBIX XUMHUKOB (ITATPHOTHYECKUE YYBCTBA).

OO0pa3oBaHue TMpeacTaBlIeHUM, (OpMUpOBaHHE TMOHATHA B OOYYCHHHM XHUMHU IPOUCXOAUT B
nporecce KOMMYHHKAIIMU C UCTIOJIh30BAHUEM HE TOJIBKO €CTECTBEHHOTO sI3bIKa, HO U XUMHUYECKUX 3HAKOB,
dbopMyIl, ypaBHEHUN XMMHUYECKUX PEAKIIMA, 0003HAYAIOMINX ITH BEIIECTBA U SBICHUS, T. €. XHMHYECKOTO
s3pika. Takum 00pazoM, yaeOHbI peaMeT <K XuMus>> uMeeT O0JIbITNE BO3MOXHOCTH IS (hopMHUpOBaHUS
Y YYaIIUXCS KOMMYHUKAMUBHBIX UEHHOCMEIL:

He2amueHo20 OMHOUEHUSL K'

HApYIICHHIO HOPM $3bIKa (€CTECTBEHHOTO M XMMHYECKOI'0) B Pa3HBIX HMCTOYHHKAX HH(pOpMAIUU
(;ureparypa, CMU, NuTtepHeT);

3aCOPEHHIO PEUH;

HOHUMAHUS He0OX00UMOCTU.

NPUHATHS Pa3IMYHBIX CPEICTB U MPUEMOB KOMMYHUKAIIHH;

MOJTy4eHUsI THPOPMAITUU U3 PA3INIHBIX HCTOYHUKOB;

apryMEHTHPOBAHHOM, KPUTUYECKOH OIICHKH WH(POPMAIINUH, IIOJTYYCHHON U3 Pa3IMYHbIX HCTOYHHUKOB;

COOOIICHUSI TOYHON U JOCTOBEPHOM MH(MOpMAIHH;

SICHOCTH, JTOCTYITHOCTH, JIOTHYHOCTH B 3aBHCUMOCTH OT LIEJIH, TIOJTHOTHI MJIM KPATKOCTHU W3JI0KCHUS
nH(pOpMAIIHH;

CTPEMIICHUS TOHATh CMBICII OOPALICHHOM K YelIOBEKY peur (YCTHOW U MUChbMEHHOM );

BEJICHUS JUAJIoTa IS BBISBICHHS PAa3HBIX TOYEK 3PEHUS HA paccMaTpUBaeMyr0 HH(OPMAIHIO,
BBIPQKCHUSI JIMYHBIX OIICGHOK W CYKICHHUW, NPUHATHS BBIBOJA, KOTOPBIA (OPMHPYETCS B TMpoliecce
KOMMYHHKAITUH;

NPEIbSBICHNUS] CBUJICTEIILCTB CBOCH KOMIIETCHTHOCTH M KBalM(UKAIMU IO PAcCMATPHUBACMOMY
BOIIPOCY;

YBaKCHHUSI, PUHSATHS, TTOAJICPIKKH CYIICCTBYIONUX TPAJIWIIMA U OOIINX HOPM sI3bIKa (€CTECTBEHHOTO
U XUMHYECKOTO0);

CTPEMJICHHSI TOBOPUTH, WCIOJB3Ysl M3ydaeMble XUMHUYECKHEC TCPMUHBI M TOHSATHUS, HOMCHKIIATYPY
HEOPTaHWYECKUX U OPTaHMUYECKUX BEIIECTB, CUMBOJBI, (DOPMYIIbI, MOJEKYISpHbIE U MOHHBIC YpaBHEHUS
peaKkuuid.

Jns dopMupoBaHUs TyXOBHOM JIMYHOCTH TMPEXKIE BCEro HEOOXOIHMMO pPa3BUBATH ICTETHUECKOE
OTHOIIICHHE YeJIOBEKAa K JCHCTBUTEILHOCTH, TBOPYECTBO M COTBOPYECTBO IMPHU BOCIPHITHH ICTETUICCKUX
SBIIGHUH, KOTOPBIMH B KypC€ XHMHUU MOTYT CIY>KUTh: Mpupoaa (MUHEpaibl); U3AETHs, U3TOTaBINBaEMbIe
YEJIOBEKOM W3 PA3JIMYHBIX BEHIECTB U MATEPHAIIOB (FOBEIUPHBIC YKPAIICHUS, TAMIATHUKHA apXUTCKTYPHI H T.
1.). XuMUS MO3BOJISET TaKkke GOpMHUPOBATH MOTPEOHOCTH

YeJIoBeKa B KPacoTe U JACIATEIBHOCTH 10 3aKOHAM KPacoTHI, T. €.

acmemuyecKue YeHHOCMu.

NO3UMUBHOE YYBCMEEHHO-YEHHOCIMHOe OMHOUleHUE K.

OKpYyXaromieMy MHupy (KpacoTa, COBEPIIEHCTBO M TapMOHHUS OKPYKAIOIIEH MPUPOIBI M KOCMOCa B
1IETIOM);

MPUPOJTHOMY MHUPY BEUIECTB M MX MPEBPAICHUI HE TOJIBKO C TOYKU 3pEHUsl MOTpeduTens, a Kak K
WCTOYHUKY  TIPEKPACHOTO, TapMOHHYHOTO,  KpacHBOTO,  IOJUYUHSIONICTOCS  3aKOHOMEPHOCTSIM,
MIPOIOPIIMOHAILHOTO (Ha IPUMEPE B3aUMOCBSI3U CTPOSHUS M CBOWCTB aTOMOB U BEILIECTB);

BBITTOJIHEHUIO YYEOHBIX 33aJad Kak K MpPOIecCy, TOCTaBISIONEMY JCTETHYECKOE YIOBOJIHCTBHE
(kpacuBoOe, U3SIHOE PEUICHUE WU 1I0Ka3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIGKUT TapMOHUS);

NOHUMAHUEe HeoOX0OUMOCMU:

M300paXeHMs] MCTHHBI, HAYYHBIX 3HAHUI B YYBCTBEHHOH ¢opMe (Hampumep, B MPOU3BEICHUSIX
HCKYCCTBA, MMOCBSIIEHHBIX HAYYHBIM OTKPBITHSIM, YICHBIM, BEIIECTBAM U UX MTPEBPAIICHUIM);

NPHUHITHS TPArMYecKOro Kak JpamMaTHYecKOd (OpMBI BBIpOKEHUS KOH(MIMKTA HEMPUMHUPHMBIX
MPOTHBOMOJIOXKHOCTEH, MX CTOJIKHOBEHHUS (Ha TpUMEpEe BBIJAIOIINXCS HAYYHBIX OTKPBITHH, KOH(IMKTA
9yBCTBa U JI0JITa, OOIIECTBA U JIMYHOCTH, PEATbHOCTH U HJIeana).

Takum o00pa3oM, cojaepkaHHe Kypca XUMHH OCHOBHOW IIKOJIBI TO3BOJSET CHOPMHPOBATH Y
y4dammxcst He TOJBKO MMO3HABaTEIbHBIC IIEGHHOCTH, HO U JIPYT'Hie KOMIOHEHTHI CUCTEMBI IIEHHOCTEH: Tpyaa u
ObITa, KOMMYHHKATHBHEIC, HPaBCTBEHHBIE, JCTETHICCKHUE.



JIMYHOCTHBIMH Pe3yJbTATAMHM HM3YyUCHUs IpeaMeTra «XUMHs» B § Kilacce SIBISIOTCS CIENYIOLIue
YMEHHUS:

® (0CO3HaBaTh €IMHCTBO M IEJIOCTHOCTh OKPYKAIOUIEr0O MHUPA, BOZMOKHOCTH €ro MO3HAaBAEMOCTH U
00BSICHUIMOCTH Ha OCHOBE JIOCTHXKEHUM HAYKU;

® [IOCTEIEHHO BBICTPAWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh U
TOTOBHOCTb K CaMOOOpa30BaHMIO, B TOM YHCJIC M B pPaMKaxX CaMOCTOSITCIIBHOM JIEATEILHOCTH BHE
IIKOJIBI;

® OIICHUBATh XU3HCHHBIC CUTYallUM C TOYKH 3pEHHUs 0€30macHOro oOpasza >KU3HU M COXPAHCHHS
310POBbBSI;

® OIEHUBATH IKOJOTMUUECKHUI PUCK B3AMMOOTHOIICHHUH YeJIOBEKa U MIPUPO/IBI.

e (OpMHUPOBATH HKOJOTHUECKOE MBINIJICHHE: YMEHHUE OIEHUBATH CBOIO JICATEIHHOCTh M TOCTYIKH
JIpPYruxX JIIOJIEM C TOYKU 3pPEHUSI COXPAHEHHUs OKPYXKAIOIIEW cpeapl - TrapaHTa >KU3HU U
Oyraromosryuusi JIr0Iei Ha 3emiie.

MeranpeAMeTHBIMH  pe3ylibTaTaMU  HM3y4eHUs Kypca «XuMuUs»  sBiIsgercs (OPMUPOBAHUE
YHUBEpCaIbHBIX yueOHbIX nericTBuil (Y'Y []).
Peeynsmusnovie YV/I.

® CaMOCTOSITeNIbHO OOHapyXuBaThb U (OPMYIUPOBATh Y4eOHYIO MPOOJIEeMy, OINpEAeNsaTh Leib
yueOHOM NesTeNbHOCTH;

® BBIJBUraTh BEPCUU PEIHICHUS MPOOJIEMBbI, OCO3HABaTh KOHEYHBIM pe3yibTaT, BBIOUpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITEJIbHO CPEACTBA IOCTUXKEHUS 11EJIH;

® COCTaBJIATH (MHIUBUIYATHHO WIH B TPYIIIC) TUTAH PEIICHUS TPOOIICMEI;

e paboras 1o IUIaHy, CBEPSITh CBOU JICUCTBUS C IIEJIbIO U, PU HEOOXOAMMOCTH, UCTIPABIISITH OMIMOKH
CaMOCTOSTENBLHO;

® B JMAJIOre C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BHIPAOOTAHHBIE KPUTEPUH OLICHKHU.

Lo3nasamenvuvie YV/I:

¢ aAHAIM3WPOBATh, CPABHUBAThH, KIACCH(PUIIMPOBATH U 0000maTh (aKThl W SIBICHUSA. BBIIBIATH
MIPUYHHBI U CIEACTBHUS IPOCTHIX SIBICHUI.

® OCYIIECTBISITH CpaBHEHHE, KilacCU(UKAINIO, CAaMOCTOSTENLHO BbIOMpask OCHOBAaHUS U KPUTEPUU
JUISl YKa3aHHBIX JIOTHYECKUX OIepanuil;

® CTPOWUTH JIOTHYECKOE PACCYXKICHHE, BKIIOYAIOIIEE YCTAHOBIECHUE MPUUYUHHO-CIICICTBEHHBIX

CBS3€I.
CO3/1aBaTh CXEMaTUYECKUE MOJIENIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
COCTABJISITh TE3UCHI, PA3JIMUHBIE BUBI INIAHOB (TIPOCTHIX, CIOKHBIX U T.II.).
npeoOpa3oBbIBaTh HHPOPMAIIUIO W3 OJTHOTO BHUJIA B APYToM (TaOIHITy B TEKCT H TIp.).
YMETh ONPENESATh BO3MOXKHBIE HCTOYHHUKHA HEOOXOIUMBIX CBEICHHM, MPOU3BOJIUTH IOUCK
uH(popMaIu, aHATU3UPOBATh M OLIEHUBATh €€ JIOCTOBEPHOCTb.
Kommynuxamusnwvie YYJI:
CamocTosITeTbHO OpPraHU30BBIBATH y4eOHOE B3aUMOJCHCTBHE B TpyIIe (OMpenemnsTh OOIIHe IIeNu,
pacnpenensiaTb poid, JOrOBapUBaThCA IPYT C APYTOM U T.1.).
IlnannpyemMsble pe3y/ibTaThbl OCBOCHHUS Y4€OHOI0 IpeaMeTa
JlesiTensHOCTh 00pa30BaTEIBLHOTO YUPEKACHUS OOIIero oOpa3oBaHHs B OOYYEHWHM XUMHUM JOJDKHA OBITH
HalpaBJieHa Ha JJOCTHIKEHNE 00YJarOITUMHUCS CAEAYIOMNX JUYHOCTHBIX pe3yabTaToOB:
1. B IIEHHOCTHO-OPUEHTAIMOHHOHN cdepe - TYBCTBO TOPAOCTH 332 POCCHMCKYIO XHMUYECKYHO) HAyKY,
TYMaHW3M, OTHOIIIEHUE K TPYY, [EJICYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
2. B TpymoBoii cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY AalbHEHIe o00pa3oBaTeNbHOM
TPaeKTOPHH;
3) B mo3HaBaTeNbHOU (KOTHUTUBHOM, MHTEIIEKTYalIbHOHN) chepe —MOTHUBALIUS YUCHUS, YMEHHE YIIPABISAThH
CBOEH IMO3HABATEILHOM NEITEIbHOCTEIO.
MeTanpeaMeTHbIMU Pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMU OCHOBHOM HIKOJIBI MPOTPAMMBI 110 XUMHH
SIBIISTFOTCSI
1. BrmajeHWe YHUBEPCAIBHBIMH ECTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JIEATEIBHOCTH: HAOIOIEHUE,
M3MEPEHHE, DSKCIEPUMEHT, Y4eOHOe HCCcae0oBaHue; MPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(cucreMHO-UH(DOPMAIIMOHHBIA  aHATN3, MOJCIHPOBAHUE) [IJISI U3YYCHHUS PaA3IUYHBIX CTOPOH
OKpY>Kalolleu NeMCTBUTEIbHOCTH;
2. WCIONB30BAaHHE YHUBEPCAIBHBIX CIOCOOOB JAEATENLHOCTH IO PEIICHHIO MPOOJIeM M OCHOBHBIX
MHTEJUIEKTYyaJIbHBIX onepanmii: HCIIOJIb30BaHIE OCHOBHBIX HMHTEIJJIEKTyaJIbHBIX




oreparuii: popMyIupoBaHUE TUIIOTE3, aHAIM3 U CUHTE3, CpaBHEHUE, 00001IeHNe, CUCTEMaTH3aIus,
BBISIBIICHHE TPUYUHHO-CIICICTBEHHBIX CBS3€H, MIOMCK aHAJIOTOB;
yMEHHE FeHEpUPOBaTh UJEH U ONPEIENATh CPEICTBA, HEOOXOAMUMBIE I UX pealn3allui;
4. yMeHHE OIpeneNaTh LN W 3aJa4d JesITEeIbHOCTH, BBIOMPATh CPEACTBA peaM3alud LEIH U
MPUMEHSTh UX Ha MPAKTHKE;

5. HCHoJB30BaHUE PA3TMYHBIX HCTOYHHUKOB IS TIOTYYEHUS XUMUYECKOH HH(OpMAIIHH.
IIpenmMeTHBIMH Ppe3yJIbTATAMM OCBOCHHUS BBITYCKHUKAMU OCHOBHOI IIKOJBI HPOrpaMMBbl [0 XUMHUHU
SBJISIOTCSL:

1. B mo3naBarensHO cdepe:

- JlaBaTh OIPEAEICHUS U3YyYEHHBIX MOHATUMN: BEIIECTBO (XMMHUYECKUI 3JEMEHT, aTOM, MOH, MOJIEKYJa,
KpUCTAJZIMYECKasi peIleTKa, BELIECTBO, MPOCThIE U CIOXKHBIE BelIecTBa, XuUMHUYeckas (opmya,
OTHOCHUTEJNIbHAsl aTOMHAasl Macca, OTHOCUTEIbHAs MOJIEKYJISIpHAs Macca, BaJE€HTHOCTb, OKCHUJbI, KHUCJIOTHI,
OCHOBaHUS, COJHM, aM(OTEPHOCTb, WHIUKATOp, TMEPUOJUYECKUN 3aKOH, IepuoJnYecKas CHCTEeMa,
nepuoauveckas TalOnMia, W30TOIBI, XMMHUYECKask CBs3b, JJIEKTPOOTPUIATEIHLHOCTh, CTENEHb OKUCIICHUS,
ANEKTPOJIUT); XUMHUYEcKas peakuus (XUMHUYECKOe ypaBHEHUE, TeHEeTHYecKash CBs3b, OKHCIEHHE,
BOCCTAHOBJICHHE, AIEKTPOJIUTUYECKAS TUCCOLMALINSL, CKOPOCTh XUMUYECKOW PEaKIum);

- opmynupoBaTh nepuoanyeckuit 3akoH J.Ml.MenneneeBa u packpbIiBaTh €ro CMbICIT;

- OIKCHIBAaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO IPOBEIACHHBIE IKCIIEPUMEHTHI, UCIONb3Yys JUJIS ATOrO
€CTECTBEHHBIN (PYCCKHIA, POJTHOI) S3BIK U S3bIK XUMUU;

- ONHWCHIBaThb M pa3ivyaTh H3YUYEHHbIE KJIACChl HEOPraHWYECKUX COEAMHEHUH, IMPOCThIE M CIIOXKHbBIE
BEIIECTBA, XUMUYECKHE PEaKIUU;

- KITaccu(pUIMPOBATh U3YYCHHBIC OOBEKTHI U SBJICHUS;

- Ha0dOAaTh JIEMOHCTPUPYEMBIE W CaMOCTOSITENIBHO MPOBOAUMBIE OIBITHl, XHMHUYECKUE pPEaKIIHH,
MIPOTEKAIOIIKE B IPUPOJIE U B OBITY;

- JienaTh BBIBOJABI W YMO3AKIIOUEHUS W3 HAONIOJACHUN, H3YyYEHHBIX XHUMHUYECKHX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMU U3yUYEHHBIX;

- CTPYKTYpHUpPOBaTh H3YYCHHBIH MaTepuadl W XUMHYECKYI0 HH(OpMaIHio, TOTYyYEeHHYIO H3 JIPYTHX
HCTOYHUKOB;

- MOJEJIMPOBATh CTPOCHHE ATOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO IEPUONIOB, CTPOEHHE MPOCTEHUIINX
MOJIEKYIL.

2. B 11eHHOCTHO-OpUEHTAIMOHHO cdepe:

- aHAJM3MPOBaThb U OLIEHUWBATH IOCIEJICTBUS JUISl OKpY)Karolled cpellbl ObITOBOW M TNPOM3BOJCTBEHHOM
JeSITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C MepepaboTKOM BEIECTB;

- Ppa3bACHATH Ha IMpuMepax (MPUBOAUTH MPHUMEPHI, MOATBEPKAAIOIINE) MaTepUalbHOE EIUHCTBO H
B3aMMOCBSI3b KOMIIOHEHTOB KHMBOM M HEXMBOI MPUPOJIBI U YEJIOBEKA KaK BaKHYIO YacTh ATOT0 €IUHCTBA;

- CTPOUTH CBOE MTOBEJCHHUE B COOTBETCTBUU C MPUHIMIIAMH O€pPEKHOT0 OTHOILLIEHUS K IPUPO/IE.

3. B tpynoBoii cepe:

- IJITAHUPOBATh U MMPOBOJUTH XUMUYECKHI SKCTIEPUMEHT;

- HCNOJb30BaTh BEIIECTBA B COOTBETCTBUM C HUX IMPEJHA3HAYEHHEM M CBONCTBAMH, ONMCAHHBIMHU B
WHCTPYKIHSAX 110 IIPUMEHEHUIO.

4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0’KOTaxX U APYTrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM.

IIpumepHble HaTIpaBJIeHHs IPOEKTHOI 1esiTeIbHOCTH o0yuyarmmxcs. 1. PaboTa ¢ uctounukamu
XUMHUYECKON HH(OpMaIy — UCTOpUYECKHEe 0030pbl CTAHOBJICHUS U PA3BUTHS U3YUEHHBIX MOHITHH,
TEOpUH, 3aKOHOB; JKU3Hb U JESITEIbHOCTD BBIAAIOIINXCS YICHBIX-XUMHUKOB. 2. AHATUTHYECKHE 0030PbI
MH(OPMAIINU TI0 PEIICHUIO ONPEIeIEHHBIX HAyYHbIX, TEXHOJIOTMYECKHX, MPAKTHUECKUX podieMm. 3.
OBnazieHne OCHOBAMM XMUMHUYECKOro aHayn3a. 4. OBiaJeHue OCHOBAMHM HEOPTAHMYECKOT0 CUHTE3A.

w

Conep:xaHue 0OCHOBHOTI0 00111ero o0pa3oBaHus M0 XUMUM 8-9 Ki1acchl

Paszoen 1. Ocnosnvie nonamua xumuu (ypo6eHs AMOMHO-MOIEKYIAAPHBIX NPEOCMAGIEHUIL)

[Ipenmer xumuu. MeToabl MO3HAaHUSA B XUMHH: HaOIIOJEHHE, SKCIIEPUMEHT, H3MepeHue. M cTouHuKH
XUMHAYECKON HH(popMaIum: XuMuyeckas aureparypa, MHTepHerT.

Uuctele BemecTBa U cmecu. Ouunctka BemecTB. [IpocThie U ciiokHBIE BeniecTBa. MeTauibl U HEMETaJLIbI.
XUMUYECKUH DJIEMEHT, aTOM, MOJIeKyJa. 3HaKM XHUMHUYECKUX DIEMEHTOB. Xumuueckas (opmyna.
BanenTtHoctes xummuueckux siemMeHTOB. CoctaBieHue popmysn OMHAPHBIX COEIMHEHUH MO BaJEHTHOCTH
aTOMOB XHMMHYECKUX DSJIEMEHTOB U OIpPEACIICHUE BAJICHTHOCTH AaTOMOB XHUMHUYECKHUX JJIEMEHTOB IO
dhopmynaM OMHAPHBIX COCTMHECHUM.



OtHocuTenbHass aromMHas Macca. OTHOCUTENbHAas MOJIEKYJspHas macca. MaccoBast A0S XMMHUYECKOIO
3JIEMEHTa B ClIO’KHOM BeriecTBe. KonmuecTBo BemectBa. Mosnb. MossipHast Macca ¥ MOJISIPHBIM 00BbEM.
@usnyecKue sABICHUS U XUMUYECKUE peakuuu. lIpu3Haky M yclnoBHsA NPOTEKAaHUS XUMHUYECKMX DPEaKIHM.
3aKOH COXpaHEHUsS MacChl BEIIECTB MPH XUMHUYECKUX peakuusix. XuMuueckue ypaBHeHus. Koahpunuents
B YPABHEHUAX XMMUYECKUX PEAKIMHA KaK OTHOLIEHUS KOJMYECTB BEIIECTB, BCTYMAIOMUX U 00pa3yOLIXCs
B pe3ynbTaTe XUMUYECKOU peakuuu. [IpocTeinme pacyeTsl 10 ypaBHEHUAM XUMUYECKUX PEAKIUN.
OcCHOBHBIE KJIaCChl HEOPIaHMYECKUX coeAuHeHMi. HomeHknarypa Heopranuudeckux BemecTs. Kuciopon.
Boznyx. I'openne. Oxcnapl. Okcuzbl METaUIOB U HeMeTaiuioB. Bonopon. Bona. Ouncrka Boabl. Aspanust
BOJibl. B3auMonielicTBre BO/IbI ¢ OKCHIAMH METAJIJIOB U HeMeTallioB. Kuciotsl, kiiaccudukanus u CBONCTBa:
B3aUMOJICHCTBHE C MeETaJUlaMH, OKcuaaMmu MeTayuioB. OcHOBaHMsA, Kiaccu(UKauus W CBOWCTBA:
B3aUMOJICHCTBHE C OKCHJIAMH HEMETAIUIOB, KUCIOTaMU. AM(oTepHOCTh. KMCIOTHO-OCHOBHBIE HHANKATOPBHI.
Comu. Cpemgnue conu. B3aumopeiicTBue coneil ¢ MeTauiamMH, KuciaoTamu, Iienodyamu. CBsi3b
MEXJly OCHOBHBIMH KJIACCAaMH HEOPTaHUYECKUX COCINHEHUM.

IlepBoHayasibHbIE NPEACTABIECHUS O €CTECTBEHHBIX CeMeHCTBaxX (rpynmnax) XHMHUYECKUX DJIEMEHTOB:
LIEJIOYHBIE METAJLIbI, FAJIOTCHBI.

Pazoen 2. Ilepuoduueckuit 3aKOH U nepuOOUUECKaAs CUCMEMA XUMUYECKUX  I/IEMEHMO6
/. U.Menoeneesea. Cmpoenue seuiecmea.

[lepuoanueckuii 3akoH. McTopust OTKpBITUS NEPUOANYECKOTO 3aKOHA. 3HAYEHHUE NEPUOAMUYECKOTO 3aKOHA
JUI pa3BUTUS HAYKH.

[leproanueckasi cuctemMa Kak €CTECTBEHHOHay4dHasl Kiaccu(UKaIMs XUMHUYECKHX 3JIEMEHTOB. TaOnuuHas
dopma mpencTaBlieHUs KIacCUPUKALMM XUMHUYECKHX 3j1eMeHTOB. CTpykrypa Tabmauubl «llepuonnueckas
cucteMa xumuueckux sneMmeHtoB J[. M. MenneneeBa». du3anyueckuii CMBICT TOPSAKOBOrO (aTOMHOTO)
HOMeEpa, HOMepa Nepruoja U HoMepa IpymIibl (s 3JIEMEHTOB A-TpyI).

Crtpoenne aTomMa: sipo | JIEKTpoHHAs 00osouka. CocTaB aTOMHBIX SiIep: MPOTOHBI M HEUTPOHBI. M30TOMIbIL.
3apsi1 aTOMHOTO $7jpa, MacCOBOE YHMCIO U OTHOCUTENIbHAS aTOMHas Macca. DJIeKTPOHHAask 000J04YKa aToMa.
DNEKTPOHHBIE CJI0U ATOMOB 3JIEMEHTOB MaJIbIX IEPUOJIOB.

XHUMHYECKasT CBSA3b. JJEKTPOOTPULATEIBHOCTh aTOMOB. KoBaneHTHas HeNousisspHass M IOJSpPHAsl CBA3b.
NonHas cBs13b. BaleHTHOCTD, CTENEHb OKUCIIEHUS, 3aps/] MOHA.

Pa3zoen 3. Muozooopazue xumuueckux peaxyui.

Knaccudpukanysg XMMHUYECKHX pEaKIMi: peaKklUH COECIUHEHMs, pa3JIoKEHUs, 3aMelleHus, OoOMeHa,
HK30TEpPMHUUECKUE, FHAOTEPMHUUECKUE, OKUCIUTEbHO-BOCCTAHOBUTENIbHBIE, HEOOpaTUMBbIe,00paTUMBIE.
CKopoCTh XMMHUECKUX peakluid. DakTOpsl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEaKLIUM.

PacTBOpBI. DNEKTpOIUTHUECKAsS AUCCOLMALMS. JJIEKTPOJMUTHI U HEIJIEKTPONUTHL. KaTHOHBI M aHHMOHBI.
Jucconumanus cojiei, KUCJIOT U OCHOBaHUM B BOJHBIX pacTBopax. Peakiuu MoHHOro oOMeHa B pacTBopax
ANEKTPOJIUTOB.

Pazoen 4. Muozooopasue eeutecme.

EcrecTBeHHblEe ceMelCTBA XMMMUYECKHX 3JE€MEHTOB METaNIOB M HeMmeTauloB. OOmias XapakTepucCTHKa
HEMETAJJIOB HAa  OCHOBE MX  IIOJIOXKEHHS B  IEPUOJMYECKOM  cucreMe. 3aKOHOMEPHOCTH
U3MEHEHHs (PU3NYECKHX M XHMHYECKUX CBOMCTB HEMETAJUIOB — IMPOCTHIX BEIIECTB, UX BOJOPOJHBIX
COEMHEHMH, BBICIIMX OKCHUIOB U KHCJIOPOJCOJEPKALIMX KHUCIOT Ha IMpUMEpe 3JIEMEHTOB BTOPOTO H
TPETHETO NEPUOJIOB.

OO01mas xapakTepruCTUKa METAJUIOB Ha OCHOBE MX MOJIOKEHHUS B IEPUOANYECKOI cucTemMe. 3aKOHOMEPHOCTH
U3MEHEHHUS (HU3MUECKUX M XHUMHYECKUX CBOWCTB METAUIOB — TMPOCTBIX BEIIECTB, UX OKCHJIOB U
THIPOKCHIOB Ha TPUMEpPE HJIEMEHTOB BTOPOrO U TPEThEro MnepuoaoB. AMQOTEpHbIE COEIUHEHUS
amoMuHus. O0I1as XapaKTepUCTHKA JKejle3a, ero OKCUA0B U THAPOKCHIOB.

Pazoen 5. Ikcnepumenmanvnana xumus

JleMOHCTPAaLMOHHBI U J1a0opaTopHbIii dkcniepumenT. 1. [Ipumeps! Gpusnueckux sinenuid. 2. [Ipumeps
XUMHUYECKUX  peakuuii ¢  SpKO  BBIP@KEHHBIMH  U3ydaeMbIMM  npu3Hakamu. 3.  Peakuum
COEIMHEHUS,pa3IoKEeHus], 3aMeleHus, oOMeHa. 4. Peakuuu, WITIOCTpUPYIOIIME CBOMCTBAa U B3aUMOCBS3U
OCHOBHBIX KJI4CCOB HEOPIaHMYECKUX COCNMHEHUH. 5. ONBITH, WUIIOCTPUPYIOIUE 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB IIEJOYHBIX METAJJIOB M TajoreHoB. 6. OIbITHI, WILTIOCTPUPYIOIINE 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB THAPOKCHUAOB M KHCIOPOACOACPXKAIUMX KHUCIOT DJJIEMEHTOB OIHOrO Iepuona. 7.
IIprmepbl OKMCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuil.8. DakTophl, BAUAIOLIME HA CKOPOCTh XMMHUUYECKUX
peaKkuuid.

9.Ilpumepbl 3HmO- U 3K30TepMuueckux peakuuid. 10. CpaBHEHHE 2JIEKTPOIPOBOAHOCTH PacTBOPOB
AJIEKTPOJIUTOB M HEdJIeKTposuToB. 11. Peaknuu wmoHHOro obmena. 12. OMBITH, WUTIOCTPUPYIOIINE
¢u3nvecKre 1 XUMUYECKHE CBOMCTBA M3y4aeMbIX BEILIECTB.



IIpakTnuyeckue padorbl 8 kiaace 1. [IpaBuna TexHMKM O€30MACHOCTH NPU PabOTE B XUMHUYECKOM
kabunere. [Ipuembl oOpamieHuss ¢ gabopaTOpHBIM OOOPYJOBAHMEM M HarpeBaTelIbHBIMH IpuOOpaMu. 2.
[IpuroTtoBneHue pacTBopa caxapa U pacueT ero MacCoBOM JTOJIU B pacTBOpE

4. YcnoBus Te4EHUs] XUMUUECKHUX PEAKIMI MEXY paCTBOPAMHU IEKTPOJIUTOB /10 KOHIIA.

5. PelieHne skCiepUMEHTANIBHBIX 337a4.

IIpakTnyeckue padoTpl9 kiaacce 1. OcyliecTBaeHUE LENOYKH XUMUYECKUX peBpaiieHuid. 2. [lonydyenue
U CBOMcTBa coelMHEHUH MeTayyioB. 3. PelieHue 5SKCHepUMEHTANbHBIX 3a/lad Ha pacro3HaBaHUE WU
[IOJIyYEHUE COEIUMHEHUl MeTauioB. Pemenue »skcnepuMeHTalbHbIX 3amad 1o TteMe «lloarpynma
kucnoponay. 5. [lonydyenue, cobupanue u pacro3HaBaHUE ra3oB.

PacuerHnbie 3agauu. 1.Boruncienre OTHOCUTENBHOM MOJIEKYIISIPHON U MOJIIPHOM MaccChl BEIIECTBA IO €ro
XuMudeckon ¢opmyne. 2. PacyeT MaccoBoW MOJIM XHMHUYECKOTO JJIEMEHTa B coenuHeHuH. 3. Pacuer
MaccOBOH JIOJIM PACTBOPEHHOI'O BELIECTBA B pacTBOpe. 4. BrlunciieHUs 110 XUMUYECKUM YPaBHEHUSIM MacChl
WIM KOJMYECTBa BEIIECTBA OJIHOTO M3 YYACTBYIOIIUX WJIM IOJYYaIOIIUXCS B PEAKUUH COCAMHEHUN IO
M3BECTHOM Macce WM KOJIMYECTBY BEILIECTBA APYTrOr0 COSAMHEHMUS.

OCHOBHOE COJEPKAHUE &8 K1acc

BBenenne

[Ipenmer xumun. Metozpl Mo3HaHUS B XUMUU: HAOIIOAEHUE, SKCIIEPUMEHT, MOJelnpoBaHue. McTouHnKH
XUMHUYECKON HH(oOpManmu, ee MOoNyuyeHUe, aHalIu3 U NpeJCcTaBleHHe ero pesynbratoB. [loHsTHE O
XMMHUYECKOM 3JIEMEHTE U (opMax €ro CyUIECTBOBAHMSA: CBOOOJHBIX aroMax, MPOCTBIX U CIOKHBIX
BemlectBax. [IpeBpamienus BemecTB. OTIMYNE XUMUYECKUX PEeaKIUN OT PU3NUYEeCKUX ABleHui. Poiab xumuun
B JKU3HU YesoBeka. Xemopmmnsa u xemopoOusi. KpaTtkue cBefeHus U3 HCTOPUN BOSHUKHOBEHHS H PA3BUTHS
XUMHH. POoNlb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIICHUU XMUMHUYECKON Hayku — paboTsl M. B. JlomoHOCOBa,
AM. byrnepoBa, [I. U. MenneneeBa. XuMuyeckas CHMBOJIMKA. 3HAKU XUMHUYECKUX OJJIEMEHTOB U
MPOUCXOXACHUE HMX Ha3BaHWi. Xumudeckue ¢opmynbl. Muaekcsl 1 koddduuuentsl. OTHOCUTENbHBIC
aTOMHasi U MoJeKyJisipHas Macchl. [IpoBeneHue pacyeToB MaccoBOW JIOJM XHMMHUYECKOTO 3JIEMEHTa B
BEIleCTBE Ha OCHOBe ero ¢opmyibl. [lepuoanyeckas cucrema xumuueckux snementos 1. 1. Menneneesa,
ee CTpYyKTypa: Mayble W OoJsibllIMe MEepUoJbl, TpyHnbl W noArpymnmnsl. llepuoanueckas cucrema Kak
CIpaBOYHOE MOCOOME IS OTYUECHUS CBEIEHUH 0 XUMHUECKUX AJIEMEHTaX.

Jemoncrpanun. 1. Mogenu (wapoctepxHeBble 1 Ctioapra—Dbpurieda) pasnuuHbIX TPOCTBIX U CIOXKHBIX
BELIECTB.

2. Konnekuust cTexIsTHHOW XUMUYecKol mocyabl. 3. Kouekiyus MaTepuanoB U U3JIeUi U3 HUX Ha OCHOBE
anmomMuHMs. 4. B3aumonelicTeue MpaMopa ¢ KUCIOTOM U MIOMYTHEHUE U3BECTKOBOM BOJBI.

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (opMa CyLIECTBOBAHMS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJCHHMS O CTPOEHUHM aTOMOB.
Jloka3zaTenbcTBa CIOXKHOCTH cTpoeHus atoMoB. OmbiTel Pe3depdoppa. IlnmanerapHas Monenb CTpoeHHUs
aToMma.

CocTtaB aTOMHBIX fJep: MPOTOHBI, HEUTpPOHBL. OTHOCHUTENIbHAs aTOMHas Macca. B3auMoCBs3b HOHATUIN
«IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHASI aTOMHAsl Maccay.

W3meHeHue yncna NpOTOHOB B siipe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.

M3MeHeHne umucia HEHUTPOHOB B sAape aroMa — oOpazoBaHHe M30TONOB. COBpEeMEHHOE OIpeesieHue
MOHATHS «XUMUYECKUH 351eMeHT». M30TOombl Kak pa3HOBHIHOCTH aTOMOB OJIHOTO XHUMUYECKOTO 3JIEMEHTA.
OnexTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX JIEMEHTOB MajblX nepuonoB. Ilonarue
0 3aBEpUICHHOM JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrema XumMuueckux siemMeHToB J[. . MenzeneeBa u ctpoeHue aToMOB — (U3UUECKUI
CMBICJI TTOPSIIKOBOI'O HOMEpa JIeMEHTa, HoMepa I'pyIIIbl, HOMEpa Meproia.

W3MmeHeHne uucna 3JI€KTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XMMMUYECKOTO 2JIEMEHTa —
oOpa3oBaHHE MOJOXKUTEIbHBIX U OTpULIATEIbHBIX HOHOB. MoOHBI, 0Opa3oBaHHbIE aTOMaM{ METaNIOB U
HeMeTaJsIoB. [IpnuMHBI M3MEHEHUsT METANINYECKUMX U HEMETAIJIMYECKUX CBOMCTB B IEPUOJAAX U TPYIIaXx.
O6pazoBanue OmHApHBIX coequHeHui. [TonsTre 00 nOHHOI CBsI3U. CXeMbl 00pa30BaHUS HOHHOM CBSI3HU.
B3aumMoneiicTBie aTOMOB 3JI€MEHTOB-HEMETAIIIOB MEXIy CO00H — 00pa3zoBaHME BYXaTOMHBIX MOJIEKYJ
MPOCTHIX BellecTB. KoBaneHTHas HEMONIApHAs XUMHUYECKask CBsI3b. DJIIEKTPOHHbBIE U CTPYKTYpPHbIE (POPMYIIBI.
B3aumoneiicTBre aTOMOB HEMETAJUIOB MEX 1y co00if — oOpa3zoBaHue OMHAPHBIX COEAMHEHUH HEMETalIOB.
DNIeKTpoOoTpULIaTeIbHOCTh. KoBaneHTHas nosisipHas cBsA3b. [[OHSATHE O BaJ€HTHOCTH KaK CBOWCTBE aTOMOB
00pa3oBbIBaTh KOBAJIECHTHbIE XUMHUYeckue cBs3u. CoctaBineHue (opMyn OWHAPHBIX COEAMHEHHWH IO
BajieHTHOCTH. HaxosxaeHue BaieHTHOCTH 10 (hopMysie OMHAPHOTO COEIMHEHHUS.

B3aumMoneiicTBre aTOMOB METAIIJIOB MEXy c000i — 00pa3oBaHUe METAIUTMUECKUX KprcTawioB. [lonsTue o
METaJUIMYECKON CBS3H.



JdemoHncTpauuu. Moznenn aTtoMOB XHMHYECKMX JJIEMEHTOB. llepuoanueckas cucrema XHMHYECKHX
anementoB JI. M. MengaeneeBa (paznuunbie (opmel). M3rotoBineHue Mojeneil MoJeKydl OWHApHBIX
coeguHEeHM. I3roToBaeHne Moieu, WITIOCTPUPYIONIEH CBOMCTBA METAJITMYECKOM CBA3H.

IIpakTuueckue padorbl 1. IlpaBuna TexHWKu O€30MaCHOCTH TpPU pabOTe B XUMHUYECKOM KaOWHETE.
[Tpuemsl oOpaieHus ¢ 1a60paTOPHBIM O0OPYIOBAHUEM U HarpeBaTeIbHBIMU IPUOOpaMHU.

KountpoabHnas padora 1 no teme: « ATOMbI XUMUYECKUX 3JIEMEHTOBY

Tema 2 IIpocThie BemecTBa

[TonoxxeHne MeTaiuioB U HEMETAIOB B [leproinueckoi cucteMe XuMHYECKUX AJIEMEHTOB

. U.MenneneeBa. BaxknHeiime npocThie BelecTBa — MeTaUIbl (KeJie30, aIFIOMUHUN, KaJbI[UH, MarHuH,
HaTpuii, kamuit). OOmme ¢Gu3nyecKkue CBOMCTBA METAUIOB. BakHeWIne MpoCThie BelIeCTBa-HEMETAIUIbI,
o0Opa3oBaHHbIE aTOMaMH KHCJIOpOJa, BOAOPOJA, a30Ta, cepbl, docdopa, yriepona. MoyeKysbl MPOCTHIX
BEILECTB-HEMETAIIJIOB — BOAOPOJA, KUCIOPOJa,

a3oTa, rasoreHoB. OTHOCUTeNbHAs MOJIeKyJsipHas Macca. COCOOHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB K
00pa30BaHMI0 HECKOJIBKHUX MPOCTHIX BEIIECTB — aUIOTPONHsS. AJIIOTPONHBIE MOAU(DHUKAIIUN KUCIOPOA,
docdopa, onoBa. Meramnnueckue U HeMETAIMYECKUE CBOWCTBA MPOCTHIX BeliecTB. OTHOCUTEIBHOCTH ATOTO
MTOHSTHS.

UYucno Asoraapo. KomuyectBo BemiectBa. Monb. MomsipHas macca. Momsipablii 00beM Tra3000pa3HbIX
BemiecTB. KpaTHble €AMHUIBI W3MEPEHHS KOJMYECTBAa BEIIECTBA — MWUIUMOJIbL U KUJIOMOJb,
MUJUIAMOJIIPHAST M KHJIOMOJSIPHAs MAacChl BEIIECTBA, MUJUIMMOJISIPHBIM W KUJIOMOJISIPHBIM 00BEMBI
ra3000pa3HbIX BEIICCTB.

Pacyetsl ¢ uCHonb30BaHMEM MOHSTHN «KOJIWYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJISIPHBIM 00beM
ra3oBy, «4MCII0 ABOTaAPO».

demoncTpanuu. O3HaKOMIIEHHE C KOJUIEKIIMEeN MeTaiioB. O3HaKOMIIEHUE ¢ KOJUIEKIUEH HEMETAJIOB.
Kourtpoabsnas padora 2 no teme: « [IpocTtsie BemecTBay

Tema 3. CoennHeHUSI XUMHYECKHX JJIEMEHTOB

Crenenn okucnenus. CpaBHEHHUE CTENIEHU OKHCICHUSI W BAICHTHOCTU. OmpeliesieHue CTETICHH OKUCJICHHS
3JIEeMEHTOB B OWMHapHBIX coequHeHusX. CocraBieHue GopMyn OMHAPHBIX COSAMHEHM, OOIIUK Crocod ux
Ha3BaHUMU.

bunapHbie coenuHEHUs METAIJIOB U HEMETAJIOB: OKCHJBI, XJOPUAbI, cynbpuabl u mp. CocTaBieHHe uX
dbopmyn. buHapHbIEe COEMHEHUS HEMETAJJIOB: OKCHBI, JIETy4yHue BOJAOPOIHBIE COCAMHEHUS, UX COCTaB U
Ha3BaHus. [IpeacraBuTenn okcUIIOB: BOJA, YIJIEKUCHBIN a3, HErameHas u3BecTh. [IpencraBurenu netydmnx
BOJIOPOJIHBIX COEIMHEHUI: XJIOPOBOJOPOI U aMMHAK.

OcHoBaHus, MX COCTaB M Ha3BaHuA. PacTBopumocTh OcHOBaHMII B Boje. IlpencraBurenu mienodei:
TUAPOKCHUJIBI HATPUsI, KaIHsl ¥ Kasablus. [ToHsTHE 00 MHAUKATOpaX U KaUeCTBEHHBIX PEAKIUX.

Kucnotsl, ux coctaB u HaszBanus. Knaccudukanus kucior. [IpeacraButenu KHCIOT: cepHasi, COJSHAs,
azoTHas. [loHsTHe 0 mKane kucinoTHocTH (1kana pH). MismeHeHne okpacku UHAUKATOPOB.

Conm kak NMpOU3BOAHBIE KUCIOT W OCHOBAHMM, MX COCTAaB M Ha3BaHMs. PacTBOpMMOCTH cojell B BOJE.
[IpencraBuTenu coneii: XJaopu HaTpus, kKapOoHAT U Gocdar KaabLus.

AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.

MexMOJIeKYIISIpHbIE B3aUMOJICUCTBUS. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIIECTB
OT TUIIOB KPUCTAJTMYECKUX PEIIETOK.

UYuctele BemiecTBa U cMecH. [Ipumepbl KuAKUX, TBEPIbIX M razoo0pa3HbIx cMmeced. CBOMCTBa YHCTHIX
BemecTB U cMeceil. x coctaB. MaccoBass u oObeMHasi JOJIM KOMIIOHEHTa cMecU. PacueTsl, CBsI3aHHBIE C
WCTOJIb30BAHUEM TTOHATHS <TI0,

Jemoncrpanun. O6pa3ipl OKCHIIOB, KHCIOT, OCHOBaHHA U coyied. Moaenu KpUCTALUTUYECKUX PEeIIeTOK
XJopuaa Hatpusa, anmasza, okcuga yriepoaa (IV). KucimoTHo-mienouHble WHAMKATOPHI, M3MEHEHHE WX
OKpacKd B PA3JIMYHBIX Cpelax. YHUBEpPCAJIbHbI MHIMKATOP W W3MEHEHUE €ro OKPACKHU B Pa3IMUHBIX
cpenax. [IIkama pH.

JlabopaTopHble onbIThl. O3HAaKOMJIEHHE CO CBOMCTBaMM amMmuaka. Onpenenenue pH pacTBOpOB KUCIOTHI,
mienour U BoAwl. Onpenenenue pH AMMOHHOTO M S0JOYHOTO COKOB Ha cpese IiofoB. O3HaKOMIIEHHE C
KOJUIeKIMen coneil.O3HaKOMJIEHUE ¢ KOJUIEKIIMEW BEIIECTB C Pa3HbIM TUIIOM KPUCTAINIMYECKOW PEIIETKH.
N3rorornenue moaeneit KpucTauIMueckux pemerok. O3HakoMIIeHHEe ¢ 00pa3iioM TOPHOM TOPOIbI.
IIpakTuyeckne padorel 2. [IpurotoBiieHne pacTBOpa caxapa M pacyeT ero MacCOBOM J10JIM B pacTBOpE
Tema 4. U3meHeHus1, NPOUCXOsIIIINE C BelIeCTBAMU

[lonsiTue sABIEHUI, CBSI3aHHBIX C U3MEHEHUSIMHU, IPOUCXOSIINMU C BEIIECTBOM.

SBneHus, CBI3aHHBIE C U3BMEHEHHEM KPHUCTAJUIMYECKOTO0 CTPOEHHUS BEUIECTBA IPU IMOCTOSTHHOM €r0 COCTaBe,
— ¢usuueckue sBneHUs. OU3NYECKUE SBICHUS B XUMUU: TUCTUIUIALNSA, KPUCTAIIIN3AINS, BBIMTAPUBAHUE U
BO3TOHKA BEIIECTB, PHIIBTpOBaHUE U IEHTPUDYTUPOBAHHE.



SIBneHus, CBA3aHHBIE ¢ U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUYECKHe peakuuu. [IpusHaku u ycnoBus
NPOTEKaHUs XUMHUECKUX peakiuil. Brigenenue TerioTsl U cBeta — peakuuu ropenus. [lonarue o6 7k30 -
U SHAOTEPMUYECKHUX PEAKLIUSX.

3aKOH COXpaHEHHUS MAacChl BEIIECTB. XMMHUYECKHE ypaBHEHMSA. 3HAUE€HHE WHAECKCOB M K03(UIMEHTOB.
CocraBieHre ypaBHCHUN XUMUUECKUX PEAKIIUH.

Pacuersl no xuMuuyeckuM ypaBHEHUsM. PelieHue 3ajady Ha HaxOXKIEHHE KOJIMYECTBA, MACCHI UM 00bEMaA
MPOJYKTa PEeaKIMH M0 KOJIUYECTBY, Macce UM 00beMy HCXOJIHOTO BellecTBa. PacueTsl ¢ MCMoNb30BaHUEM
MOHATHUSL «IOJIsI», KOrJa HMCXOJHOE BEUIECTBO JAaHO B BHJIE pPacTBOpa C 3aJaHHOM MAcCOBOHM JIOJNEH
PacTBOPEHHOIO BEIIECTBA WIIM COAEPIKUT ONPEAEICHHYIO JOJII0 PUMECE.

Peaknun pasnoxenus. llpencraBieHne 0 CKOpOCTM XMMMYECKUX peakiui. Karamusatopsl. DepMeHTHI.
Peakuuu coenunenus. Katanutuyeckue W HEKAaTaJIUTHUECKHE pEaKLUU, OOpaTUMble M HEOOpaTUMBbIE
peakuuu. Peakuuum 3amemeHus. P akTHBHOCTH METAJUIOB, €r0 MCIOJIB30BAHUE JUIS ITPOTHO3UPOBAHUS
BO3MOKHOCTM MPOTEKAHUSI PEaKUUd MEXAYy METaUIaMU M KHUCJIOTaMH, PEAaKUUH BBITECHEHHS OIHUX
METAJJIOB U3 PACTBOPOB WX COJEH ApyruMu MeTaiiamu. Peaknuu oOmeHa. Peakuwm HeWTpaiud3aivim.
VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBOpax 0 KOHIIA.

Tunel XMMHYECKMX peaklUil Ha IpPHUMEpPE CBOWCTB BOJBI. Peakuus pasnoKeHus — JIIEKTPOJU3 BOJBIL.
Peakuun coenuHeHns — B3aMMOJEHCTBHE BOAbl C OKCHUJIAMU METANIOB M HEMETAJUIOB. Y CIIOBHE
B3aUMOJICVCTBUS OKCHUJIOB METAJNIOB M HEMETAJUIOB € BOAOW. [loHsATHE «TuapOKCcHIb». Peakunn 3aMeleHuns
— B3aMMO/ICHICTBHE BOJIBI C MeTaiaMu. Peakiiuu oOMeHa — TUIpOJIN3 BEIIECTB.

Jemoncrpauuu. [Ipumepsr ¢usnveckux sBICHUN: a) TulaBileHHe mnapaduua; 0) BO3TOHKA HOAA WU
OCH30IHOIN KHCIIOTHI; B) PACTBOPEHHE OKpPAILIEHHBIX coliei; I') Auddy3us AYIMIHCTHIX BEIIECTB C Topsiuen
JAMIIOYKHA HaKamuBaHus. [IpuMepbl XHMHYECKUX SBJIICHHUW: a) TropeHHe MarHus, ¢ocdopa; 0)
B3aMMOJICIICTBIE COJSTHOM KHUCIOTHI C MpPamMOpOM HIIM MeNloM; B) moisydeHue ruapokcuga meau (II); )
pacTBOpPEHHE TMOJYYSHHOTO THAPOKCHUIA B KHUCIOTax; 1) B3aumozeiictBue okcuma meau (II) ¢ cepnoit
KHCIIOTOM MpU HATPEBAHUU; €) PA3I0KEHHE IepMaHraHaTa KaJlus; ) pa3IoKeHUe MepOKCUaa

BOJIOpOJIa C TOMOIIBIO AMOKCHAA MapraHila M Karanasbl KapTodens WM MOPKOBH; 3) B3aHMMOJCHCTBHE
pa30aBIeHHBIX KHCIOT C METAJIIIAMH.

IIpakTnyeckne padorsl 3. [Ipu3HaKy XUMUYECKUX PEAKIIUM.

KonTtpouabsnas padora 3 o teme: «I3MeHEHMsI, TPOUCXOIALINE C BELIECTBAMMY

Tema 5. PacTtBopenue. PactBopbl. CBOliCTBa pACTBOPOB 3JIEKTPOJMTOB

PactBopenne kak (Qu3uko-xumuueckuii mporecc. [loHsATHE 0 THApaTax MW KPHUCTAJUIOTHUIpATaXx.
PactBopuMocTs. KprBble pacTBOPpUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT
TeMneparypbl. HachlllleHHBIE, HEHACBIEHHBIE U IEPECBHILICHHBIE PAcTBOPBI. 3HAUYE€HHUE PAcCTBOPOB IS
IIPUPOJIBI M CEITBCKOTO XO3MCTBA.

[TonsATHE 00 MEKTPOTUTHUYECKON AUCCOLMALIUH. DIEKTPOIUTH U HEINEKTPOIUTHL. MexaHu3M Auccounanni
ANEKTPOJIUTOB € PA3IMUHBIM XapakTepoM cBs3u. CTeneHb AIEKTPOIMTUYECKON nucconnanuu. CUIIbHBIE U
cy1abble 3IEKTPOITUTHI.

OCHOBHBIE TTOJIOKEHHS] TEOPUH IJIEKTPOIUTUYECKON qucconuanuu. VlonHble ypaBHeHUs peakiuil. Peakuun
oOMeHa, HIylye 0 KOHIIA.

Kinaccudukanms HOHOB 1 X CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanms KUCIOT U UX CBOMCTBA B CBETE TEOPUH DIIEKTPOIUTHUECKOM
aucconuanuu. MoONEKyJIsIpHbBIE U MOHHBIE YPaBHEHMs peakuuil. B3aumMonencTBHE KHUCIOT C METaJIaMH.
ONEKTPOXUMHYECKUNA PNl HaNpsHKEHUH MeTajuioB. B3auMoJeiCcTBHE KHUCIOT C OKCHAAMHU METAJIJIOB.
B3anmoneiicTBre KHUCIOT C OCHOBAaHUSIMU —peaKIusl HeWTpanu3auuu. B3anmMoaeiicTere KUCIOT € COJISIMHU.
Vcnonb30BaHue TaOIUIBI PACTBOPUMOCTH ISl XaPaKTEPUCTUKH XMMUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, wux Kkimaccupukanms. Jlucconuanus OCHOBAaHMM ¥ WX CBOWCTBA B CBETE TEOPHH
AJIEKTPOJIMTUYECKON Jucconuanuu. B3auMoneiicTBue ocHOBaHUM ¢ coisiMu. Vcronb3oBaHHe TaOIHIBI
pacTBOPUMOCTH JJIsI XApAaKTEPUCTUKM XUMHUYECKHWX CBOWCTB OCHOBaHWW. BzaummopencTBue mienoyen ¢
OKCUJIaMU HEMETAJUIOB.

Comnu, uX AUCcoIMalus U CBOMCTBA B CBETE TEOPHUH AJIEKTPOJIUTUUYECKON auccouuanuu. Biaumopeiictere
coleil ¢ MeramiaMu, OCOOCHHOCTH STUX peakiuil. BizaumopeiictBue comneil ¢ comsimu. Mcmonb3oBaHue
TaOJIULBI PACTBOPUMOCTH IS XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB COJICH.

O06o0uieHne cBeneHn 00 oKcHIax, UX KIacCU(UKAIIUN U CBOWCTBAX.

['eneTndeckue psapl MeTamia M HeMmeTawia. ['eHeTMdeckas CBsI3b MEXJy KIacCaMHd HEOPraHMYECKHX
BEILECTB.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

Omnpenenenue cTeneHeil OKUCICHUS Ul 3JIEMEHTOB, OOpa3yIOIIMX BEIIEeCTBA Pa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHa M OKHCIHTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTETh U BOCCTAHOBUTEIND,



OKHCJIEHWE W BoccTaHoBieHUE. CoCTaBlieHUE YPaBHEHUM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIIUI
METOJIOM 3JICKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJIOB, KHUCJIOT M COJIEM B CBETE€ OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMN.

JldemoHcTpanuu. BzauMmoieiicTBue pacTBOpoOB XJOpHAa HATpus H HUTpata cepebpa. IlomydyeHue
HEpPacCTBOPUMOTO THAPOKCHAA W B3aUMOJEUCTBHE €ro ¢ KUCIOTaMu. B3aumonelcTBHe KHCIOT C
OCHOBaHMUAMH. B3anmojeicTBre KHCIOT ¢ OKCHAAMH METAJJIOB. B3amMoaeHCTBUE KHCIOT ¢ METaJUIaMH.
BzaumogeiicTBre KHCIOT ¢ COIsIMU. B3aumoencTBye menodeil ¢ KucioraMu. B3auMoaeicTBue 1ienoueii ¢
OKCHJIaMU HeMeTauioB. BzaumopelictBue mienodeit ¢ coynsimu. [lonydeHue M CBOMCTBA HEPACTBOPUMBIX
OCHOBaHMH. B3anmoaelicTBUE OCHOBHBIX OKCHJIOB C KHCIIOTAMHU. B3auMOIEeNCTBUE OCHOBHBIX OKCHJIOB C
BoJoM. B3amMonelicTBHE KHCIOTHBIX OKCUJIOB C IIEI0YaMH.

IpakTuyeckne padorsl 4. YCIOBUS TEUEHUSI XUMUUECKUX PEAKIIUN MEXK]Y PACTBOPAMH AJICKTPOIUTOB JI0
KOHIIA.

5. PelieHne sKkCiepUMEHTANIBHBIX 3a1a4.

HTorosasi KOHTPOJILHAA padoTa 3a Kypc XumMuu 8 Kiacca

Conep:xkanue nporpamMmsbl 9 KJace

Beegenne. O0masi XapakTepuCTHKA XMMHYECKHX 3JIEMEHTOB M XMMHYECKHUX peaKIui
[Mepuoauueckuii 3akon u [lepnoanyeckasi cucrema xumudeckux 3jaemenToB . U. MenjaesieeBa
XapakTeprucTHKa 3JIEMEHTA MO €ro NoJIoKeHuto B [lepuoanyueckoil cucreMe xuMuieckux sneMentos Jl. U.
MenpaeneeBa. CBolcTBa OKCHAOB, KHCJIOT, OCHOBAHMII M COJI€ B CBETE€ TEOPHUM DIIEKTPOIUTHUYECKOMN
JUCCOLUAIUN U OKHCIIEHUSI-BOCCTAHOBIICHUSI.

[TonsTre 0 mepexoHbIX deMeHTax. AM(POTEpPHOCTh. [ eHeTHUECKU Psi/i IEPEXOIHOTO PIIEMEHTA.
Ilepnonnueckuit 3akoH u [lepnonnueckas cuctema XuMu4eckux 3y1eMeHToB [1. 1. Menneneesa.
XuMHuUecKass OpraHu3alus >KMBOM M HEKUBOM HPUPOAbl. XUMUYECKUN COCTaB sApa, MaHTUU U 3€MHOMU
KOpbl. XMMHUECKHUE AIEMEHTHI B KJIETKAX JKUBbIX OPraHU3MOB. MaKpo- 1 MUKPO3JIEMEHTHI.

O06o0061IeHre cBeAeHU 0 XUMUYecKuX peakuusax. Krnaccupukanus XUMHUYECKUX PEAKIMA MO0 pa3IudHbIM
MPU3HAKAM: «YHCJII0O U COCTAaB PEATUPYIOIIMX U OO0pa3yIIMXCS BEIIECTB», «TEIIOBOM 3hdexrT»,
«HANpPaBJICHUE», «M3MEHEHUE CTENEeHEW OKHUCIEHHs 3JEMEHTOB, OOpa3yIOUIMX pPearupyrolile BeLIecTBay,
«hazay, «icronb3oBaHUe KaTanuzaropa». I[loHATHE O CKOpPOCTM XMMHUYECKOW peakuuu. DaxkTopsl,
BIUSIOIINE HA CKOPOCTh XUMUYeCKuX peakuuid. Katanuzarops! u katanus. MHruOUTOpEl. AHTHOKCHIAHTHI.
demoncrpauuu. Pazmuunsie popmer Ttabmunsl JI. M.MenneneeBa. Monaenu atroMoB 3JIeMEHTOB |—To
nepuosioB. Mosienb CTpOEHUs! 3eMHOro mapa (HmonepedHblil pa3pes3). 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakuuu OT NPUPOJBl PEArupyrolUuX BELIECTB. 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOW pEaKIUuH OT
KOHLEHTPAaLlU pEarupyrollux BeELIECTB. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peakuuu OT IJIOLAaH
CONPUKOCHOBEHHUSI pEarupyrolux BeIEeCTB («KUTISIIUN CII0i).

JlabopaTopubie onbiThl 1. IlomyueHue ruapoxkcnaa LIHMHKA M UCCIENIOBAHUE €0  CBOMCTB. 2.
MopenupoBanue nnoctpoenus [lepuonnueckoi cucTeMbl XMMUYECKUX 351eMeHToB [1. 1.Menneneesa
JImarsHocTuyeckasi KOHTPOJbHasi padoTa

Tema 1. MeTta/uibl

[Tonoxenune wMerasmoB B Ilepuommueckoit cucremMe xumuueckux dnemeHToB JI. M. Menzaeneesa.
Merannndeckasi KpUcTajlIMyeckasi peuieTka M MeTajulnyeckas XUMHueckas cBs3b. OOmme (usmueckue
cBoiictBa MeTa/uioB. CrulaBbl, HX CBOICTBA M 3HAU€HUE. XHUMHUYECKHE CBOWCTBA METAUIOB Kak
BOCCTAaHOBHUTEJIEH, a TAK)KE B CBETE UX IMOJIOKEHHUS B AJIEKTPOXUMUYECKOM PSAY HaNps>KEHUN METaJlIoB.
Koppo3sus MeTaminoB u criocoObl 60ps0bI ¢ Heil. MeTtansl B mpupoae. O01ue crnocoObl UX NOTYYEeHHUS.
OO0mas XapaKkTepUCTHKA LIEJOYHBIX MeTaJ10B. MeTtaisl B mpupoje. O0iue crnocoObl UX MOTYYEeHHUS.
Crpoenune aromoB. lllenounsle MeTamibl — NPOCTBIE BELIECTBA. BakHeHIlne COEIMHEHUS LIETOYHBIX
METaJIJIOB —OKCH/IbI, THAPOKCUABI U CONH (XJIOpUJbI, KapOOHATHI, Cyib(aThl, HUTPAThI), UX CBOICTBa U
pUMEHEHHE B HApOJHOM Xo3siicTBe. Kanuiinbsle ynoopeHus.

O0mas xapakrepucTtuka 3JjeMeHTOB rJjaBHoW mnoarpynnsl II  rpymmbl. CTpoeHue aToMOB.
[[lenoyHO3EMENBHBIE METAUIBI — IPOCTHIE BEIECTBA. BaxkHeillne COeIMHEHUs HIET0YHO3EMENBbHbIX
METaJUIOB — OKCHJIbI, THAPOKCUIIBI M COJIM (XJIOPHUIBI, KapOOHATHI, HUTPATHI, Cyabdartsel, docdarsr), ux
CBOMCTBA U IIPUMEHEHUE B HAPOJIHOM XO35UCTBE.

AmomuHuii. CtpoeHue aroma, (pu3Myecknue M XUMHUYECKHE CBOMCTBAa MpocToro BemiecTBa. CoeauHEHUs
AIIOMUHUS — OKCHJI U TUIPOKCHUJ, X aM(oTepHbIi XapakTep. Baxxuneiimue conu amoMunus. [Ipumenenue
AIIOMUHUS U €TI0 COSIUHECHNH.



Keaeszo. Ctpoenue aroma, pusnueckue 1 XMMUYECKHE CBOMCTBA MPOCTOTO BellecTBa. [ eHeTHUecKue psiibl
Fe2+ u Fe3+. Baxnelimue conu xene3a. 3Ha4eHHUE KeJle3a U €r0 COEAMHEHUN I IPUPOJbl M1 HAPOJHOTO
XO3sCTBa.

JemoncTpanuu. O6pa3npl  MIETOYHBIX W IIEJTOYHO3EMENBHBIX  MeTauioB.  OOpas3ipl  CIIJIaBOB.
B3aumopneicTBue pacTBOpOB KHCIOT U cosled ¢ Merayuiamu. IlosydeHune ruapokcuia aalOMUHUSA H
HCCIIEA0BAHUE €Tr0 CBOMCTB. B3ammopneincrBue jkenme3a C COJNAHOM KHMCIOTOW. [lomydeHue ruapokcumoB
xenesa (I1) u (III) u u3yuenue ux cBOMCTB.

IIpakTnyeckne padorbl. 1. OcylecTBiaeHHE LENOYKM XUMHUYECKMX npeBpamieHuil. 2. Ilomyuenue u
CBOMCTBA COCIMHEHUN MeTaJIOB. 3. PelleHne 3KCIepUMEHTaIbHBIX 3a/1a4 HA PaclO3HABAaHUE U NOIY4YCHHE
COCIMHEHUI METAJLIOB.

KonTpoabsHas padora Nel o teme : Metamibhy

Tema 3. HemeTasibl

OOwiast xapakTepUCTHUKa HEMETAJUIOB: MoJjiokeHue B Ilepuonnyeckoil cucremMe XMMHUECKUX 371€MEHTOB Jl.
N .Menneneena,

0COOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTpooTpuuarenbHocTh (D0) Kak Mepa «HeMeTamu4HocTy, psag 0.
Kpucramnmueckoe cTpoeHME HEMETauIOB — IMPOCThIX BellecTB. Aimorponus. Pu3nyeckue CBOWCTBA
HeMeTaJI0B. OTHOCUTEIBbHOCTD OHATHN «METaJD» U «HEMETAILD).

Bopnopoa. [Tonoxenne Bogopona B Ilepuoandeckoi cucreMe xuMudeckux sineMeHToB /. M. Menneneesa.
CrpoeHne aroma M MoOjeKyiapl. PuU3NuecKHe M XUMHUYECKHE CBOWCTBA BOAOPOJA, €r0 IIOJYyYEHUE U
IIPUMEHEHUE.

Bopa. Ctpoenue monekynbsl. BogoponHas xumuueckas cBs3b. PU3HUECKHME CBOWCTBA BOABI. AHOMaIMH
CBOWCTB BOAbl. ['mapodwmibHbie M ruapodoOHbIe BemecTBa. XHUMHUYECKHE CBOWCTBA BOAbL. Kpyrosopot
BOAbl B mpupone. Bogoounctka. Aospauus BoAbl. bbeiToBele  (puiabTphl. MuHepanbHble  BOIBI.
JluctunnupoBaHHas BOJa, €€ NOJy4YeHUE U IPUMEHEHHE.

OO0mas xapakTepucTHKa rajgoreHoB. CtpoeHue atomoB. IIpocTeie BelecTBa U OCHOBHBIE COEAMHEHMUS
raJIoTeHoB, UX cBoWcTBa. Kparkue cBenenus o xyuope, opome, prope u noxe. [IpuMeHeHne ranoreHoB U ux
COEIMHEHMI B HAPOJJHOM XO3SIICTBE.

Cepa. CtpoeHue atoma, ajuIOTpONUs, CBOWCTBA U NMpUMEHEHHe poMmOudeckon cepbl. Okcuasl cepsl (IV) u
(VI), ux nomydeHue, cBoiicTBa U npuMeHeHue. CepHasi KMCIOTa U €€ COJM, UX MPUMEHEHUE B HapOJHOM
xo3sucTBe. [Ipon3BoACTBO CEPHOM KHUCIIOTHI.

Azot. CTpoeHHE aToMa W MOJIEKYJbl, CBOMCTBA IIPOCTOrO BeHlecTBa. AMMMAK, CTPOEHHUE, CBOMCTBA,
nonydeHue u mpumeHeHue. Conum amMMOHUS, UX cBoicTBa U mnpuMeHnenue. Oxcuasl azora (II) u (IV).
A30THas KHUCIIOTa, €€ CBOHCTBa M INpuMeHeHue. HuTpaTel M HUTPUTHI, MpobiemMa UX COAEp)KaHUS B
CEJIbCKOXO03SICTBEHHON NPOAYKIIUU. A30THBIE YOOpPEHMUSL.

®ocdop. CtpoeHre aTtoma, amIoOTpOnus, cBoicTBa Oenoro M KpacHoro ¢(ocdopa, uX HTpHUMEHEHHUE.
OcHoBuble coeauHeHus: okcupa Gochopa (V) u oprodochopnas kucinora, docharel. DochopHbie
ynoopeHus.

Yraepoa. Ctpoenue aroma, ajuioTponusi, cBoiicTBa Moaudukamnuii, npumenenue. Oxcuast yriepoaa (I11) u
(IV), ux cpoiictBa u npuMeHeHue. KapOoHAThl: KaJbIUT, COJa, MOTAIl, UX 3HAYEHUE B MPUPOAE U KHU3HU
YeloBeKa.

Kpemunii. CTpoenue atoma, KpUCTAJUIMUECKUN KPEMHMM, €ro CBOMCTBa M mpuMeHeHue. OKCHI KpPEMHHUS
(IV), ero mpupoansie pazHOBUAHOCTH. CHIMKATHl. 3HAaYEHHWE COCIMHECHWM KPEMHHs B KUBOW M HEKWUBOU
npupozae. IlonaTre 0 CHIMKaTHONW MPOMBIIITIEHHOCTH.

Hemoncrpaumu. [Tonyyenne m pacno3HaBanue Bojopona. KauecTBeHHas peakiusi Ha rajoreHUI-UOHBI..
B3anmoneicTere KOHLEHTPUPOBAHHON a30THOM KUCIIOTHI C MEZBIO.

JlabopaTopuble onbIThbl. O3HaKOMIIEHHE C COCTaBOM MHHepaibHOH Boabl. 30. CpolicTBa pa3z0aBieHHON
cepHOU KucioThl. M3yueHue cBoiicTB ammuaka. Pacrio3sHaBanue coneid ammonus. [openue ¢ocpopa Ha
BO3JIyXe M B Kuciopoje. Pacno3naBanme ¢ocdartoB. ['openne yris B kucimopoze. [lepexon kapOboHaToOB B
THJIPOKapOOHATHI.

IIpakTnyeckue padorbl. 4. PenieHne 3kCcrepUMEHTANBHBIX 3a1a4d 1o TeMe «lloarpynma kuciaoponay. S.
[Tony4yenue, cobupanue 1 pacro3HaBaHHUE T'a30B.

KonTpoabHas padora Ne2 o teme : Hemerannb»

Tema 5. O0001meHne 3HAHUI 10 XMMHH 32 KypPC OCHOBHO# 1K0JbI. [IoAroToBKa K rocyiapcrBeHHOi
utoropoi arrecranuu (I'NA)

Ilepnonnueckut 3akoH u Ilepuommueckas cucrema xumudeckux dsieMmeHtoB /[l HW.Menpeneesa.
@U3NYECKUI CMBICI IOPAIKOBOIO HOMEpPA 3JIEMEHTa, HOMEPOB NEPHOAA W TPYNIbL. 3aKOHOMEPHOCTU
U3MEHEHHUs CBOMICTB 3JIEMEHTOB U HX COEAMHEHMH B INEpHOJAaxX W TPYINNax B CBETE MPEACTABICHUN O
CTPOCHUHU aTOMOB 3JIeMeHTOB. 3HaueHue [lepronnueckoro 3akoHa.



Buapl XuMHUYECKHMX CBSI3€M M THUIIBI KPUCTALIMYECKUX PELIETOK. B3auMOCBSA3b CTPOEHUS U CBOMCTB
BEILIECTB.
Krnaccudukanus XuMUYECKHX peakluui MO0 pPa3lIWyHbIM TNpPHU3HAKaM (YUCIO U COCTaB pPEarupyrolux u
00pa3ymIIUXCsl BEUISCTB; HAIMYWE TPAaHUIBI pasfena ¢a3; TeraoBod 3¢G(deKT; M3MEHEHHE CTereHen
OKHUCJICHUS aTOMOB; HCIIOJIb30BaHHE KaTall3aTopa; HalpaBieHHue MporekaHus). CKOpOCTh XUMHUYECKHUX
peakiuii U ¢dakTopsl, Biuspmue Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEaKIUWA U CIOCOOBI CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI.
[IpocTeie u cnoxkHble BewiecTBa. MeTamibl U HEMETaUIbl. [ €eHETUYEeCKue psAapl MeTawuia, HEMETalla U
nepexoaHoro Meramia. OKCHIIBI U THAPOKCUABI (OCHOBAaHUS, KUCIOTHI, aM()OTEpHbIE THIPOKCH]IbI), COJH.
Wx cocraB, kinaccupukanuss W OOIIME XUMHUYECKHE CBOWMCTBA B CBETE TEOPUHU 3JIEKTPOIUTUYECKOMN
U CCOITUALUY.

HToroBasi KOHTpPOJILHAsI padoTa 3a Kypc XuMuM 9 Kjacca

KanennapHo-temaTuueckoe miaHupoBaHue M0 XUMUU 8 Kiacc
(68 uacos, uz nux 34 yaca ayoumopno u 34 waca camocmosmenbHo)

Ne Tema/ypok Ayn. | Cam. | ITnan | dakr

1. [Ipenmer xumun. Benjectsa 1

2. [IpeBpalieHne BEIIeCTB. 1

3. [Ipaktuyeckas padora Nel: «IIpuémsl oOpamienus ¢ 1abopaTOPHBIM 1
obopynoBanueM. CTpoeHHUE IIIaMEHI.

4, [lepuoanueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB. 3HAKU 1
XUMHUYECKHUX DJIEMEHTOB.

5. Xumudeckue Gopmyibl. OTHOCUTEIbHBIE aTOMHBIE U MOJICKYJISIPHBIC 1
MAacCBhl.

6. Kontpoasnas padora Nel[IEPBOHAYAJIBHBIE XUMMWYECKHUE 1
IMTOHATUA

7. OCHOBHBIE CBEJICHUsI O CTPOEHUH aTOMa. 1

8. ATOM - CITOJKHAsI CUCTeMa 1

0. ATOM-CIIOKHAas CCTeMa 1

10. CtpoeHue 3JIEKTPOHHBIX 000JI0Y€K ATOMOB XMMHUECKHX JIEMEHTOB. 1

11. [Teproanueckunii 3aKOH U 1
nepuoyecKas cucreMa Xumuueckux 3anemenToB J. M. Menneneesa.

12, O06001IeHNe 1 cUCTeMaTU3aIis 3HAHUH 0 XUMUYECKUX DJIEMEHTaX. 1

13. | KonrpoJasHas padora Ne2 o TemMe « ATOMBI XUMHUYECKHX 1
HIIEMEHTOBY

14, HonHas cBs3b 1

15. KoBasieHTHas HenoJsIpHas XMMUYECKasl CBSI3b. 1

16. | KoBaneHTHas mosyisipHasi XMMHUYECKast CBA3b. 1

17. | Metammdeckasi XUMHUYECKasl CBSI3b 1

18. O0001IeHrE U cUCTEMATU3aIMA 3HAHUHA 0 XUMAYECKOU CBS3M. 1

19. | CamocrosTenbHas paboTa no TeMe « XMMHUYECKas CBSI3b» 1

20. | IIpocThle BemecTBa - METaJLIBL 1

21. [IpocThie BeniecTBa - HEMETaJUIbI 1

22. | KonnuecTBo 1 MossipHast Macca BEIIECTBA. 1

23. | MounsipHblii 00bEM Ta30B. 3akoH ABOTajpo 1

24. | PemeHue 3a/1a4 ¢ UCIOJIb30BAHUEM MOHSATHH «KOJIWYECTBO BEIIECTBAY, 1
«MOJISIPHASI MAacCay, «KMOJISIPHBIN 00BEMY, «IUCIIO ABOTAIPOY.

25. O060061menue ucucTemMarusanus 3Hanui mo reme «lIpocrteie 1
BEIIECTBAY.

26. | KonTpoabHasipadora Ne 3 o Teme «IIpocTthie BemecTBa» 1

27. | CreneHb OKUCICHHUS 1

28. | bunapHble coeTMHEHHS METAJUIOB U HEMETAJIJIOB 1

29. Oxcupl. JleTyune BogopoIHbIE COSAMHEHMS. 1

30. | OcHoBaHus. 1

31. | KucnoTsl: cocTaB, HOMEHKJIATYpa. 1

32. | Conn. 1




33. | Kpucramumdeckue pemeTk. 1

34. | Yucrsle BeniecTBa U CMECH. 1

35. | IIpakTuueckas padora Ne2 Ouuncrka 3arps3HEHHON MOBapeHHOM 1
COJu

36. | MaccoBast u 00bEMHAs T0JI KOMIIOHEHTOB CMECH (pacTBOpa). 1

37. Pemrenue pacuéTHbIX 3a/1a4 Ha HAXOKJEHUE MAaCCOBOM U 00BEMHOM 1
JI0JIEH CMECH.

38. | IlpakTuueckasi padora Ne3 [IpurorosiieHue pacTBopa ¢ 1
ONpeIeJIEHHON MACCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA.

39. | OGobmenne ucucreMaTu3alisi3HAaHUH 110 TeMe 1

40. | KonrpoabHas pa6ora Ne 4 o 1
TeMe«COeIMHEHNSIXUMHUECKIUXAIEMEHTOBY

41. | XuMHUYECKHUE PEaKIIMU U YCIOBHS UX MPOTCKAHUS 1

42. | 3aKOH COXpaHEHHs MAcChl BEMIECTB. XMMHUYECKHE YPABHEHUSI. 1

43. Peakiuu paznoxeHus. 1

44, Peaknuu coenuHenus 1

45. | Peakiuu 3aMenieHust 1

46. Peakinu oOMeHa. 1

47. | Tunel XUMUYECKUX PEAKIMI Ha IpUMEpE BOABI. 1

48. | Pemenue 3a1a4 o XUMHYECKUM ypaBHEHHS Ha HAXO0XKICHHUE 1
KOJINYECTBA MAcCChl M 00bEMa BEIECTBA.

49. | Pemenue 3a1a4 1o XUMHYECKUM YpaBHEHHSIM Ha HAXOXKICHUE MACChI 1
Wi 00bEMA MPOTyKTa PEAKITUH 110 M3BECTHON Macce WM 00bEMY
HCXOHOTO BEIIECTBA, COACPIKAIIETO MPUMECH.

50. O00011eHNE U CHCTEMAaTH3alMs 3HAaHUH 110 TeMe «/I3MeHenus, 1
MIPOUCXOJSIIUE C BEIIECTBAMH.

51. | KonTpoasHas padora Ne5 o reme«3MeHeHNs, TIPOUCXOIALIHE C 1
BEIIECTBAMM.

52. | PacTtBopenue. PacTBOpUMOCTB BEIIECTB B BOJIE. 1

53. DNIEKTPOIMTUYECKAS JUCCOLUALINS. 1

54. | OcHOBHbIE OJOKEHUS TEOPUH INEKTPOIUTHUECKON AUCCOLUAIINY. 1

55. Jlucconuanusi KUCIIOT, OCHOBaHUH, COJICH. 1

56. | MonHble ypaBHEHHUS 1

57. | YopakHeHHs B COCTaBJIEHUHM HOHHBIX YPaBHEHUN peakluil. 1

58. | Kucnotsl B cBeTe TEOPHUUIICKTPOIUTHICCKOMN TUCCOITHUAITHH. 1

59. | OcHOBaHUS B CBETE TEOPUUNIEKTPOJIMTHUECKON JUCCOIMALINY. 1

60. Oxcuasl 1

61. | Conu B cBETE TEOPUUDIEKTPOIUTUIECKON JHCCOLUAIIHH. 1

62. | IIpakTuyeckas padora Ne 4. CBolCTBa KHCIIOT, OCHOBaHHI, 1
OKCHJIOB U COJIEH.

63. | 'eHerndeckas cB3b MEXY KIaccaMH HEOPTaHWYECKUX COCTUHEHUI. 1

64. | OKHCIUTENHHO - BOCCTAHOBUTEIILHBIE PEAKITHH. 1

65. | YopakHeHHs B COCTaBIEHUH OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX 1
peaKIui.

66. | CBoiicTBa BelecTB M3Y4YEHHBIX Ki1accoB B ceere OBP. 1

67. | IIpakTuueckas padora Ne 5. eHeTHUecKas CBSI3b MEXy KiIacCaMH 1
HEOPraHMYECKUX COCIMHEHUH.

68. O00011eHNE UCUCTEMATHU3ALIUAZHAHNN 10 TEME 1

NTOro 34y 34y

KanengapHo-tematndeckoe rmiaHupoBanye mo XumMun 9 kiacc
(68 uacos, uz nux 34 uaca ayoumopmuo u 34 waca camocmosmesyibHo)

Ne Tema/ypox Ayn. | Cam. | Ilnan | ®@akr

1. Krnaccudukanms XuMI4ecKux COeTMHEHUN 1

2. YrpaxHeHusI 110 KJIacCUPUKAINN 1

3. Knaccuukanus XuMHYeCKUX peaKiui 1




4. YnpaxHeHus 0 KIacCUPHUKAIMU XUMUYECKUX PEaKIHii 1
5. CKopocTh XMMUYECKOH peakiuu. Karanus 1
6. CraproBas KontpoabHas padora Nel «knaccupukarus 1
XUMHUYECKUX COCIMHEHUH U peaKinii»
7. DJIEKTPOJIUTAYECKAST TUCCOLIMALIMS 1
8. OcHoBHBIE MOJI0KEHUS TD/] 1
0. KuCIOTHI - 371€KTPOIHTHI 1
10. OCHOBaHUS - HIIEKTPOIIUTHI 1
11. Conu - DIEKTPOITUTHI 1
12. ['unponus coneit 1
13. O0600mmenue o TeMe «Peakiuy B pacTBOpax» 1
14. KP Ne2 no teme «Peakiiuu B pacTBopax» 1
15. OO0m1ast XapaKTepUCTHKA HEMETAIIIOB 1
16. ["anorensl 1
17. CoenuHeHus TaJIOr€HOB 1
18. Xanpkorensl. Cepa 1
19. CepoBonopon. Cynbdubl. 1
20. KucnopoaHsie coeTMHEHUSI CEPBI 1
21. CepHast KUCIIOTa 1
22. I1/P «CBoiicTBa CEpHOIl KMCIOTHI) 1
23. A3zor 1
24. Ammuak 1
25. Conu amMmMoOHUs 1
26. Kucnoponnsie coennHenns a3ora 1
27. A30THast KHCIIoTa 1
28. HuTpatsl 1
29. docdop 1
30. docdopHas Kuciora 1
31. Docdatsl 1
32. KP Ne3 o teme «A30T 1 dochop» 1
33. Yraepon 1
34. Oxkcupl yriepoaa 1
35. YronbHas KuCIoTa 1
36. KapOonatsl 1
37. I1/P «KapOoHaThI» 1
38. VTIeBoa0poIbI 1
39. [IpumeHeHue yrieBo10pooB 1
40. Kucnopoaconepxaniyue opraHi4ecKue COeAMHEHUS 1
41. O6006menue mo Teme «YrIepoa 1
42. KP N4 o reme «Yraepoa» 1
43. Kpemumii 1
44, CoennHeHust KpeMHUs 1
45, CuimkatHasi NPOMBIIIIIEHHOCTh 1
46. IlosryueHne HeMeTaJlI0B 1
47. [Tony4yenue cepHOM KUCIOTHI 1
48. 0O0600menue no reMe «Hemeraien 1
49, KP No5 no teme «Hemerannbny 1
50. OO6m1ast XxapakTepPUCTUKA METAJIIIOB 1
ol. OO01me XUMIUYECKHEe CBOMCTBA METAJIOB 1
52. [lemounbiec MeTaTBI 1
53. [Iemouno3eMeabHbIC METATIIbI 1
o4, XKectkocTh BOABI 1
55. AnroMuHMMA 1
56. CoenvHeHUs aTIOMUHUS 1
57. JKeneso u ero coequHEHUS 1
58. I1/P «CBoiicTBa METAIIIOB)» 1




59. Koppo3ust meranios 1
60. Meramtyprus 1
61. O60061menue no reme «MeTabhy 1
62. KP Ne6 «MeTtamib»

63. Ctpoenue aroma 1
64. [Tepunonuueckas cucrema 1
65. Buaer XMMHUUYECKOH CBSA3U 1
66. Krnaccudukanus BemecTs 1
67. XUMHUUYECKHE PEAKIIUU B PACTBOPAX

68. OKHUCIIUTETHHO-BOCCTAHOBUTEIILHBIC PEAKIHU

NTOro 34y
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