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[HosicHuTeILHASA 3aNIUCKA
Pabouast mporpamMma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus
COCTaBJICHA Ha OCHOBE MOJIOKEHHUIM U TPeOOBAHMI K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBbl, IPEICTaBIeHHBIX B DenepabHOM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPTEe OCHOBHOTO OOIIEro 00pa3oBaHUs

OpUEHTHPOBAaHA Ha PeajJu3alMI0 B HEHTPE 00pa30BaHUs ECTECTBEHHOHAYUYHOH U
TEXHOJIOTMYECKOW HarpaBiieHHOCTel «Touka pocTtay, coznanHoro Ha 6aze MbOY
«COMI c.n. Meken-FOpt um. K.JI. YIIMHCKOT0» € HENbIO pa3BUTUS Y
oOy4Jaronuxcst €CTeCTBEHHOHAYYHOM, MaTeMaTu4ecKon, HGHOPMAIIMOHHON
IPaMOTHOCTH, (POPMUPOBAHUSI KPUTUUECKOTO U KPEATUBHOTO MBIIILICHUS,
COBEPILIECHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOU
HaIpPaBJICHHOCTH, a TAKXKe ISl MPAKTUYECKOU OTpaOOTKM yueOHOTO MaTepHaia Imo
y4eOHbIM nIpeaMeTaM «PU3HKa»,« XUMHU.

Ha 6a3e uentpa «Touka pocta» obecneunBaeTcsl peain3aius o0pa3oBaTeIbHbIX
MpOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOW HAITPABICHHOCTEN,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMHU 3aKOHOAATEIHCTBA B cpepe
oOpa3zoBaHus U ¢ yuéToM pexomenanui denepanpsHoro oneparopa yueOHOro
npeameTa « Xumus». O0pazoBaTebHas MpOrpaMma mo3BoJiIeT HHTErPUPOBAThH
peayiu3yeMble 3/1€Ch IOXObl, CTPYKTYPY U COJIEpKaHUE IPU OpraHU3aI|H
oOydeHust Xumun B 8—9 Kitaccax, BBICTPOGHHOM Ha 0a3e Jr000ro 13 JOCTYITHBIX
yaeOHo-MeTonnueckux komriekcoB (YMK). Ucnionbp3oBanue 060py1oBaHUs

IIeHTpa
«Touka pocTa» MO3BOJISIET CO3ATh YCIOBHS:
e JUISl pACUIMPECHHUS COJCPIKAHUS IKOJIHLHOTO XUMUYECKOTO 00pa30BaHHS;

e ]ISl IOBBIIICHUS MTO3HABATEILHONW aKTUBHOCTHU 00YYaIONTUXCS B
€CTECTBEHHOHAYYHOUN 00JIacTH;

e IS PA3BUTHS JTUIHOCTU PEOCHKA B TIPOIIECCEe 00YUSHUS XUMHUH, €TO
CIOCOOHOCTEH, POPMUPOBAHUS U YAOBJICTBOPEHUS COIMATILHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;

117151 pabOTHI ¢ OAAPEHHBIMU IIKOJIPHUKAMHU, OPTAaHU3AINHA UX PA3BUTHS B
Pa3JIMYHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUECKON IEATEIbHOCTH.

[Tpumensist iudgpoBbie Ta00PATOPUN HA YPOKAX XUMHUHU, YUAIIHECS CMOTYT
BBITIOJTHUTHh MHOKECTBO JIA0OPATOPHBIX pabOT U AKCIEPUMEHTOB I10 TTPOTrpaMMe
OCHOBHOM IIKOJIBI.



Kparkoe onucanue noaxoJ0B K CTPYKTYpUPOBaHHIO MaTepraioB B
oOpazoBarenbHO#l mporpamme (OII) npeacTaBieHsl ciaeayome pa3aeibl:
1. .MeToibl M3y4EHHUsI BEIIECTB M XUMUYECKUX SIBICHUN. DKCIIEPUMEHTAIIbHbBIE
OCHOBBI XUMUH .

2. . IlepBoHauanbHble XUMHYECKUE TOHATHUSA . 3 . PacTBOpBI. 4.0CcHOBHBIE
KJIACCHI HEOPTaHUYECKUX COCIMHEHUM. 5. Teopus aNeKTPOIUTUIECKON
nucconuanuu. 6. XuMudeckue peakuuu. 7. XuMU4eCKue 3J1eMEHThI
(cBolicTBa METAJJIOB, HEMETAJJIOB M UX COSANHEHUN).

B ocHOBY BbIJIeTIEHUSI TAKUX PA3/EIIOB 3aJI0KEH XUMUUECKHUI SKCIIEPUMEHT,
TpaJAUIIMOHHAS cUCTeMa U3yueHus XuMuu. OCHOBHOM opMoit yueOHOM
JESTEIBHOCTU ABJISIETCS XUMUYECKHUM SKCIIEPUMEHT, MPOBOAUMBIN B BUJIE
71a00paTOPHBIX, MTPAKTUYECKUX PAOOT U IEMOHCTpaluil. J{eMOHCTpallMOHHbIN
HKCIIEPUMEHT MTPOBOJIUTCS B TOM CIIydae, €CJIM OH OMACEH JUIs BHIMOTHEHUS
YUYalTUMUCS UM UMEIOIIUNCS TPUOOP MPEICTABIICH B €IMHCTBEHHOM DK3EMILISIPE.

Jliia u3yyeHus npeamMera « XUMHUs» HA 3Tare OCHOBHOTIO 00111ero 00pa3oBaHusi
orBoauTcst 140 vacos: 8 kimacc - 70 gacoB; 9 xitacc —70 yacoB. /lanHas
oOpaszoBaTebHas MporpaMmMa 00eCreYuBaET YCBOCHHUE YUAIIUMHUCS BAXKHEUIIINX
XUMHUYECKUX 3aKOHOB, TEOPUH U MOHATHI; (hOPMUPYET MPEICTABICHUE O POIU
XUMHUHU B OKPY’KAIOIIIEM MUPE U KU3HU denoBeka. [Ipu 3ToM 0CHOBHOE BHIMaHHUE
YACISIETCS CYITHOCTH

XUMHWYCCKHUX peaKHI/Iﬁ 1 MCTOAaM HUX OCYIICCTBJICHUA.

OnHUM 13 OCHOBHBIX MPUHITUIIOB MTOCTPOCHUS MTPOTPAMMBI SIBISIETCS MPUHIIUI
JOCTYIHOCTH . DKCIIEPUMEHTANIbHBIC JaHHBIE, TTOJIYYEHHBIE YUalllUMUCS TPU
BBITIOJTHEHUH KOJIMYECTBEHHBIX OIBITOB, TO3BOJISIIOT YYAIIMMCS CAMOCTOATEIIBHO
JeNaTh BBIBO/IbI, BBISIBIISATh 3aKOHOMEPHOCTH. [10/1X0/1b1, 3aJI0/KEHHBIE B
coJiepKaHue MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOIUMBbIE YCIOBUS JJIsI CHCTEMHOTO
YCBOCHUS yUaITUMUCS OCHOB HAYKH, JIJIs 00€CTIeueHUs Pa3BUBAIOIIIETO U
BOCIHTHIBAIOIIETO BO3/ICUCTBUS O0YyUCHHS HA JTUYHOCTh Y4allerocs.

dopMupyeMble 3HaAHUS TOHKHBI CTaTh OCHOBOM CUCTEMBI YOSKICHHUI IKOJIbHUKA,
LIEHTPAJIBHBIM JIPOM €I0 HAyYHOI'O MUPOBO33PEHHUS.

Onucanve MaTepuaibHO-TEXHUYECKOM 0a3bl ieHTpa « Touka pocray,
HCIMOJIb3YeMOro JJIl peajin3aiunodopa3oBaTeibHbIX IPOrPAMM B paMKax npe
NOIaBAHUS XUMUH

Hudgposas (komnvromepnasn) nabopamopus (LIJI), nporpamMmMHO-anmnapaTHbIN
KOMIUIEKC, TaTYUKOBAst CUCTEMA — KOMILIEKT y4eOHOro 000pyA0BaHuUs,
BKJTFOYAIOITUN U3MEPUTENBHBIN 00K, UHTEp(dElic KOTOPOTO MO3BOJISET
o0ecreunBaTh CBSI3b C MEPCOHAIBLHBIM KOMITBIOTEPOM, U HAOOP TaTYUKOB,
PETHCTPUPYIOINX 3HAYCHUSI PA3INYHBIX (DU3UUECKUX BEITMUH.



Jamuuk memnepamypot ni1amuno6slii — IPOCTON U HAJIEKHBIN JATUUK,
npeaHa3HAuYeH JJI1 U3MEPEHUs TeMIIEpaTyphl B BOJHBIX PaCTBOPAX U B ra30BBIX
cpenax. Imeet paznuunblil Auana3zoH usMepenui ot —40 go +180 -C.
TexHuyeckre XapakKTEPUCTUKH JaTYMKA YKa3aHbl B UHCTPYKIIUH 110
dKCIUTyaTaluu. lamuuk memnepanypovt mepmMonapHulil peIHa3HaueH s
u3mepenus tremneparyp a0 900 oC. Mcnonabs3yeTrcs npu BRIMOJIHEHUH padoT,
CBSI3aHHBIX C U3MEPEHUEM TEeMIIepaTyp IJIaMEHHU, IJIABJICHUS U Pa3I0KCHUS
BEIIIECTB.

Jlamuuk onmuyeckoii niomuocmu (Koaiopumemp) — NpeIHA3HAYEH 15
MU3MEPEHHUSI ONITUYECKOM TUIOTHOCTH OKpPALIEHHBIX pacTBOPOB. Mcnonb3yercs npu
nzyyeHun TeMm «PactBopsl», «CKOpOCTh XUMHUUECKUX PEAKLINID, ONIPENEICHUN
KOHLIEHTPAllMu OKPAILIEHHBIX HOHOB.

Jlamuuk pH npennasHaydeH sl ©3MepeHus: BOAOpoaHoro nokaszaresns (pH)
BOJIHBIX PACTBOPOB B PA3JIMYHBIX HCCIIEIOBAHUSAX OOBEKTOB OKPYKAIOIIEH CPEIbI.

Jamuuk 3nekmponpoeooHocmu NPEAHAZHAYEH U1 U3MEPEHHUS YAEIbHOU
ANEKTPONIPOBOIHOCTH KUJIKOCTEN, B TOM YUCJIE U BOAHBIX PACTBOPOB BEILIECTB.
[IpumMensieTcs py U3y4EeHUH TEOPUH DIIEKTPOIUTUYECKON TUCCOLMALINM,
XapaKTEPUCTHK BOJHBIX pacCTBOPOB

Jlamuuk Xn0puo-uoHo6 UCoJib3yeTcs sl KOJTUYECTBEHHOTO ONPEICIICHUS
coJiepKaHusl MOHOB XJIOpa B BOAHBIX pacTBOpax, Mo4Be, MpoaykTax nutanus. K
JTATYUKY TTOJKIII0YAETCS HOHOCENEKTUBHBIN aiekTpo (MCD) (pabounii snektpon),
MOTEHITUAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIUN OTIPEICTIEMOTO HOHA, B TAHHOM
cinyyae oT koHueHTpauu annoHoB Cl'. ITorenrman MCO onpenenstor
OTHOCHUTEJILHO 3JIEKTPOJIa CPAaBHEHHUS, KaK MPaBUIIO, XJIOPCEPEOPSIHOTO.

Jlamuyuk Humpam-uoHog npeTHa3HauYeH ISl KOJTUYSCTBECHHOTO OIpe/IeTISHUS
HUTPATOB B PA3IMYHBIX 00BEKTaX OKPY’KAIOIIEH CpeIbl: BOJIE, OBOIIAX, GPYKTax,
KOJIOACHBIX U3AEIUAX U T.1.

Mukpockon yughpoeoi npeaHazHayeH A U3yyeHus: (GOpMbl KPUCTAIIIIOB U
HaOJIIOJIEHUS 32 POCTOM KPUCTAJIJIOB.

Annapam onsa nposedenus xumuueckux peaxuyuii (AIIXP) npenHazHadCH s
MOJIYYSHUS ¥ IEMOHCTPAIIUU CBOMCTB TOKCUYHBIX TTAPOB U Ta30B . ITH BEIIECTBA
MOJIy4arOTCs B KOJIOE-peakTope, v MpU HarpeBaHuu (Uiau 6€3 HarpeBaHUsl)
ra3000pa3HbIe BEIIECTBA MIPOXOAT Yepe3 MOTIOTUTENbHBIE EMKOCTH (HACAIKH) C
pacTBOpaMH peareHTOB, BCTYIAIOT C HUMH B peakiuio. M30bIToK Ta3a
MOTJIONIAETCS KUJIKUMH U TBEPIBIMHU pearecHTaMu, a TAKKE aKTUBUPOBAHHBIM
yraéM. Ammapar Jaile BCEero UCTOIb3YIOT ISl OIYUYEHUS U JIEMOHCTPAIllUN
CBOMCTB XJIOpa,

cepoBonopona. Ilpubop onsa oemoncmpayuu 3a6UCUMOCHU CKOPOCHU XUMUYECK
UX peaxKyuil om paziuydHslX aKkmopoe NCnoib3yloT MPU U3YUYEHUN TEMBI

«CKOpPOCTh XUMHUYECKON PEAKIIUN» U TETUIOBOTO 3 (heKTa XUMUIECKUX PEaKIIU.
[TpuGop maét BO3MOKHOCTh IKCIIEPUMEHTATILHO HCCIIEIOBATH BIUSHUE HA



CKOPOCTh XUMHUYECKUX PEAKINH CIAeAYIOUINX (DaKTOPOB: MPUPOIBI pEarupyrOIInuX
BEIIECTB, KOHLEHTPALlMU pearupyrolnX BELIeCTB, IJI0L[a1 IPaHULbl pa3aena ¢as
B T€TEPOreHHBIX CUCTEMaX (IOBEPXHOCTU CONPUKOCHOBEHUS MEXKY
pearupyromyMy BEILIECTBAMH ), TEMIIEPATYPhI, KaTAIU3aTOpa, UHTHOUTOPA.

ITunemka-0o3amop — npucnocoOeHne, NCIOIb3yeMOe B 1a00paTOpUU IS
OTMEpHUBAHUS OINpeneaEHHOr0 00bEMA KUIKOCTH. [IUTeTKN BhIMYyCKalOTCs
MEPEMEHHOTO U MIOCTOSTHHOTO 00BhEMa. B KoMITIIEKThI 060pyA0BaHUS IS
MEIUIIMHCKUX KJIACCOB BXOMAT yIOOHBIE MUMETKU- J03aTOPBI OJTHOKAHAIBHEIE,
MO3BOJIAIOIINE HACTPOUTHh HEOOXOIUMBIM 00BbEM 0TOMpPAEMOil JKUKOCTH B TPEX
pa3NUYHBIX AMAara3oHax.

bana komounuposannaa npeIHaA3HAYCHA 711 HATPEBA CTEKJISTHHBIX U
(bapdopoBbIX COCYNOB, KOTAa TpeOyeTCs CO3/1aTh BOKPYT HarpeBaeMoro cocya
pPaBHOMEpHOE TeMIIepaTypHOE ToJie, N30ekKaTh UCIOJIb30BaHUSI OTKPBITOTO
IJIJAMEHU U pacKaJ€HHOM aieKTpruueckoit cnupanu. Kopimyc KoMOMHUPOBAHHOM
OaHu crenaH u3 atoMUHMs. JKUJIKOCTHAs YaCTh KOMOMHUPOBAHHOW OaHu
3aKpBIBACTCS KOJIBIIAMU PA3JINYHOTO AUAMETPA.

Ilpubop onsa noayuenusa 2a306 UCTIONb3YETCS JJIsl TOJTYYSHUST HEOOIBITUX
KOJIMYECTB T'a30B: BOJIOPO/JIa, KUCIOopoaa (M3 MepOKCHIa BOAOPOIa), YIIIEKUCIOTO
rasa.

Pabouas nmporpamma o xumuu st 8—9 kiaccon
€ HCIOJIb30BaHHEM 000pyAoBaHus HeHTpa «Touka pocray»

Ha 6a3e nentpa «Touka pocTa» obecniednBaeTcs pean3aius 00pa3oBaTelbHbIX
[IPOrpaMM €CTECTBEHHO-HAYYHOW U TEXHOJIOTHYECKOW HAIIPABICHHOCTEN,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHMSIMU 3aKOHOATENIHCTBA B chepe
oOpa3oBaHus u ¢ yuéToM pexomeHaamnuii denepanbHOro oneparopa yueOHOro
peaMeTa «XUMUsD).

OO6pazoBaTenbHas IporpaMma Mo3BoJIIET MHTETPUPOBATh PeaIi3yeMble MOAXO0/IbI,
CTPYKTYPY U COJEpKaHUE NIPU OpraHu3aluy oOy4eHHus: XuMHK B 8—9 kiaccax,

BBICTPOCHHOM Ha 0ase JIF000ro 13 JOCTYIMHBIX YICOHO-METOIMYECKUX KOMIICKCOB
(YMK).

Ucnonp3oBanue obopynoBanus «Touka poctay mpu peanusaruu nannoi OI1
ITO3BOJIAET CO3JaTh YCIOBUS:

-JI7ISl PACIIMPEHUS COJIEPKAHUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

-JIJIs1 TIOBBIILICHUS TO3HABATEJIbHOM aKTUBHOCTH O0yYaIOLIUXCs B
€CTECTBEHHOHAYYHOUN 00JIacTH;

Touka pocTta -1l pa3BUTHUS JTUYHOCTH peOEHKA B TIporiecce 00yICHHST XUMHUH, €TO
CIOCOOHOCTEH, (POPMHUPOBAHUS U YAOBJIETBOPEHUS COIUATILHO 3HAUUMBIX
WHTEPECOB U MOTPEOHOCTEN;



-171s1 pabOTHI ¢ OMapEHHBIMY IKOJLHUKAMU, OPTaHU3AINH UX PA3BUTHS B
Pa3TUYIHBIX 00JACTSIX 00pa30BATEIHHON, TBOPUECKON IEATETLHOCTH.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA
YYEBHOTI'O IIPEIMETA «XUMMU» B OCHOBHOU HIKOJIE

N3yuenue XMMHUK B OCHOBHOMH IIIKOJIE HANPABJICHO HA IOCTUXKE HUE
00yYaromyUMHUCs JIMYHOCTHBIX, METAPEAMETHBIX U MIPEIMET HbIX Pe3yJIbTaTOB
OCBOCHHMS YUEOHOT0 MpeaMETA .

JIn4HOCTHBIE pE3yNIbTATHI

JIM4HOCTHBIE pe3yNbTAThl OCBOEHUS MPOrpaMMbl OCHOBHOTO 00IIEr0 00pa30BaHUs
JOCTUTAIOTCS B X0/1€¢ 00y4EHHUsI XMMHUH B €JUHCTBE Y4eOHOM U BOCIUTATEIbHON
nestenbHocTH OpraHu3aliy B COOTBETCTBUU € TPAIULUOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU U 1YXOBHOHPABCTBEHHBIMU LICHHOCTSIMHU, IIPUHATHIMU B
oO1iecTBe NMpaBUJIAMUA U HOPMaMU MOBEJEHUS, U CIIOCOOCTBYIOT ITpoLieccamM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIN3ALMHA O0Yy4aIOIINXCS .

JIMYHOCTHBIC PE3YJIbTAThlI OTPAXKAIOT C(bOpMI/IpOBaHHOCTB, B TOM 4YHUCJIC B HaCTH:
Hampuomuuecxozo eocnumanun

1. EeHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY U HAyYHOMY HACJI€UIO, TOHUMaHUs 3HaYCHUS XU
MUYECKON HAYKH B dKU3HH COBPEMEHHOI'O O0OIECTBA, CIIOCOOHOCTH BIAAETh
JOCTOBEPHOI HH(OPMAIHEH O TIEPETOBBIX JOCTUKECHHUSIX U OTKPBITUAX
MHUPOBOM M OTE€UYECTBEHHOW XUMHUH, 3aHHTEPECOBAHHO CTH B HAyUHBIX
3HaHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

Fpam&aucmzo eocnumanusn

1. mpenctaBiieHHs O COIMAIBHBIX HOPMaX U MpaBUIaX MEKITUYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
NEATEIbHOCTU MPHU BBIMOJHEHUH YUEOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITTOJTHEHUH XUMHUUYECKUX IKCTIEPUMEHTOB, CO3/JaHUU YUYECOHBIX MPOEKTOB,
CTpEMJIEHHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIU B MPOIECCE ITON
y4eOHOM AesITEeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U
MOCTYIKHU CBOMX TOBAPHUINEH C MO3UIIUA HPABCTBEHHBIX U MTPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI NTOCIEACTBUM MTOCTYIIKOB;

llennocmu HAY4YHO20 NO3HAHUA

1. MUPOBO33pEHYECKUX MPEJICTABICHUN O BEIIECTBE U XUMUYECKON peaKkluu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BH THSI HAYKH U
COCTaBJIIIOLIMX OCHOBY U1l TOHUMAHUS CYIIIHOCTH HAYYHOW KapTUHBI
MUpa; Npe/ICTaBIeHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBHI,



B3aMMOCBSI35IX YEJIOBEKa C MPUPOAHOI CPEeOid, O POJIM XUMUH B ITIO3HAHUU
3THUX 3aKOHOMEPHOCTEW;

2. TIO03HABaTEJIbHBIX MOTHBOB, HAIIPABJCHHBIX HA MOJYYCHHUE HOBBIX 3HAHHM 110
XUMHUU, HEOOXOTUMBIX ISl OOBSICHEHUS HaOJII01aeMBIX MPOIECCOB U
SIBJICHUU

3. TMo3HaBaTEIbHON M MH(POPMAILIMOHHON KYJIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ y4EOHBIMU TEKCTAMH, CIIPABOYHON
JUTEPATYpPOH, JOCTYIHBIMU TEXHUUECKUMU CPEACTBAMH UH()OPMALIMOHHBIX
TEXHOJIOTHUH;

4. uHTepeca K 00YUCHHIO U MMO3HAHUIO, JIF0O03HATEIPHOCTH, TOTOBHOCTU U
CITIOCOOHOCTH K CaMO0OOpa30BaHUIO, UCCIEI0BATEIbCKOM AETEILHOCTH, K
OCO3HAaHHOMY BHIOOpPY HAMPABICHHOCTH M YPOBHS OOYYCHHUS B JAJIbHEUIIIEM,

Dopmuposanus Kyaiomypot 300p06b5

1. oco3naHus IHCHHOCTH XHU3HH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY
340pPOBbIO, YCTAHOBKH Ha SHOpOBBIﬁ o6pa3 ZKHN3HH, OCO3HAHUL HOCJIGI[CTBI/Iﬁ
" HCIIPpUATHA BPCAHBIX ITPUBBIUCK (YHOTpe6J'I€HI/I}I AJIKOI'0JIs1, HAPKOTHKOB,
KypeHI/IH), HGO6XOI[I/IMOCTI/I CO6JII-OIICHI/I$I IIpaBHJI 0e301acHOCTH IIpu
O6paHlCHI/II/I C XUMHYCCKHUMHU BCIICCTBAMHU B 6I>ITy n peaHBHOﬁ KHU3HH,

Tpyooeozo éocnumanus

1. KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-
UCCJIeI0BATENLCKOM, TBOPUECKON U APYTUX BUJIAX JCSITEILHOCTH; HHTEpEca
K MIPAaKTUYECKOMY U3YUYEHHIO Tpodeccuii v Tpyia pa3IuyHOro pojia, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUH M0 XUMUH,
OCO3HAaHHOTO BHIOOPA WHIWBHUIYATBHOU TPACKTOPHUH MTPOIOTKCHHUSI
o0pa3oBaHMsI ¢ YIETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX UHTEPECOB U TIOTPEOHOCTE;

IKonozuueckozo 60CRUManHus

1. 3K0IOTMYECKH 11e1ecCO00Pa3HOr0 OTHOIICHHUS K IPUPOIE KaK UICTOUHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMaHUS [IEHHOCTH
310pOBOTO U Oe30macHOro o0pasa >KM3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICHXUIECKOMY 37]0POBBIO, OCO3HAHUS
LIEHHOCTH COOII0JIEHUS ITpaBui 0€30MMaCHOT0 MOBEAEHUS ITPHU paboTe ¢
BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX, YTPOXKAIOIINUX 3J0POBBIO M KU3HU
JIIOJIEH;

2. CIOCOOHOCTH MPUMEHSThH 3HAHUS, TTOJTy9aeMbI€ MTPU U3YICHUH XUMUU, IS
pelLIeHus 3a71a4, CBSI3aHHBIX C OKPYXKAKOLIEH MPUPOJHON CpeaoH,
MTOBBIIICHUS YPOBHS KOJIOTHYECKOUW KYJIbTYPbI,0CO3HAHUS TII00aTEHOTO
XapaKTepa SKOJOTUYECKUX TIPOOJIEM U IyTel WX PelIeHUs TOCPEICTBOM
METOJI0B XHMUHU;



3. DKOJIOTHYECKOTr0 MBIIIJICHUS, YMEHUSI pyKOBOJICTBOBATHCS UM B
II03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAJIBHON IPAKTHKE.

MeTanpeaMeTHbIe Pe3yJbTATHI

B coctaBe MeTanpeIMEeTHBIX PE3YyIbTATOB BBIJICISIOT 3HAUUMBIE JIJISI
(hopMHUpOBaHUSI MEPOBO33PEHHSI OOIICHAYYHBIC IOHATHS (3aKOH, TEOPHSI,
MIPUHITUTI, TUTIOTE3a, (haKT, CHCTEMa, MPOIIECC, SKCTICPUMEHT U Jp.), KOTOphIC
UCIIOJIb3YIOTCS] B €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHUM U3 ATUX NMPEAMETOB (OPMUPOBATH MIPEICTABICHUE O IIEJIOCTHOM
HAy4YHOU KapTUHE MUpPa, U YHUBEPCAIbHbIC yueOHbIE IeUCTBUS (TI03HABATEIbHbBIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIC ), KOTOPbIE 00ECIIeYuBaIOT (POPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIIECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

MeranpeaMeTHbIE PE3YIbTATHl OCBOCHHS 00pa30BaTEIbHON MPOrpaMMbl IO XUMUU
OTpaXkaroT OBJIA/ICHHE YHUBEPCAIbHBIMU IMO3HABATEIbHBIMH JEHCTBUSIMH, B TOM
quCIIe:

ba3zoevimu nocuueckumu oeilicmeuamu

1. yMeHHeM UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUS IPU OCBOCHUH
3HAHUMU: PACKPBIBATh CMBICI XUMUYECKUX MOHATUM (BBIICIATH X
XapaKTEpHBIE MTPU3HAKU, YCTAHABIMBATh B3AUMOCBS3b C IPYTUMU
MOHATUSIMU ), UCTIOJIH30BATh MOHATHUS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PaKTOB U
SIBJICHUI; BRIOUPATh OCHOBAHUS U KPUTEPUH TSI KJTacCU(UKAIIAN
XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIMI; YCTAaHABIMBATH TPUUNHHO-
CJICICTBEHHBIC CBSI3U MEXKIY 00bEKTaMHU U3yUEHHUSI; CTPOUTH JIOTHUECKUE
paccyxienus (MHIyKTUBHBIC, IeTyKTUBHbIE, TI0 aHAJIOTHH ); JAEJIaTh BHIBOIBI
Y 3aKJIFOYCHHUS;

2. yMEHHEM MPHUMEHSThH B MPOLIECCEe TTO3HAHNUS CHMBOIMYECKHE (3HAKOBBIC)
MOJEJIH, UCTI0JIb3yEMbIE€ B XUMHUU, TPEOOPA30BHIBATH IMPOKO IPUMEHSIEMBbIE
B XMMHUU MOJIETIbHBIE NMPECTaBICHUS — XUMUYECKUI 3HAK (CUMBOJI
AJIeMEHTa), XuMudeckas (popmysia 1 ypaBHEHHE XUMUYECKON peakuu —
P PELIEHNN y4eOHOTIO3HABATEIbHBIX 3a/1a4; C YYETOM 3THX MOJEIbHBIX
IIPEACTABIICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKA
U3y4aeMbIX 00bEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi;

ba3zoevimu uccneoosamenvckumu oeiucmeuimu

1. yMeHHeM UCIOIb30BaTh MOCTABIEHHBIEC BOIPOCKHI B KAU€CTBE HHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAYE€CTBE OCHOBBI 7151 (HOPMUPOBAHUS TUTIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

2. mpuoOpeTeHue OMbITa MO MIAHUPOBAHUIO, OPTAaHU3AIMH U TIPOBEICHUIO
YYCHHYECKUX SKCIIEPUMEHTOB: YMEHHUE HAa0II0aTh 32 X0 JIOM MpoIiecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 Pe3yibTaT, POPMYyIHPOBATH



0000111eHUs ¥ BBIBOJBI 10 PE3yIbTaTaM MPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMsI, COCTABIIATh OTYET O MPOAETaHHOM padoTe;

Pabomoit c ungpopmavueii

1. ymeHueM BbIOUpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH UH (HOPMALIHIO
pa3IMYHBIX BUIOB U (HOPM IPEICTABICHHUS, MTOIyIaeMyI0 U3 Pa3HBIX
VMCTOYHHUKOB (HAYYHOIOITYJISIpHASI IMTEPATypa XUMHUECKOTO COAEPKaHNUA,
CIpaBOYHbIE TIOCOOUs, pecypchl IHTepHETA);

2. YMEHHEM IIPUMEHSTh Pa3IMyuHble METO/IbI U 3alPOChl IIPU IO UCKE U 0TOOpE
MH(POPMAILIMU U COOTBETCTBYIOIIMNX JaHHBIX, HEOOXOIUMBIX JIJIs
BBINIOJIHEHUS YYE€OHBIX U T0O3HABATEIBHBIX 3a/1a4 ONPENEIEHHOIO TUIIA;
NpUOOpETEHHUE OMBITa B 00JACTH UCIIOJIb30BaHUS WH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIAJICHUE KYJIbTYPOH AKTUBHOIO
UCIIOJIb30BaHUS PA3JINYHBIX [IOMCKOBBIX CUCTEM;

3. YMEHMEM HUCII0JIb30BATh U aHAJIM3UPOBATh B MIpoLIecce YUCOHOU U
UCCIIEIOBATENbCKOM 1EATENbHOCTH HHPOPMALIUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJIBCKOTO X0354KUCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpY’KarOILIEH MPUPOTHOU CPEJIbI;

Yuueepcaﬂbubmu KOMMYHUKAMUBGHbBIMU oeiicmeuamu

1. ymeHueMm 3a/1aBaTh BONPOCHI (B XOJI€ AUAIOTa U/WIA TUCKYCCUU) TIO
CYILLECTBY 00CYK/1aeMOM TeMBbI, (POPMYJIHPOBATH CBOU MIPEIIIOKEHHUS
OTHOCHTEJILHO BBITTOTHCHUS TPE/IJIOKEHHON 3a1a49H;

2. nipuoOpeTeHue OMbITa MPE3EHTAIUN PE3YJIbTATOB BBHITOJTHEHUS
XUMHUYECKOTO IKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, TAOOPATOPHOMN
paboThI MO UCCTIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MO3HABATEILHOM U
MCCJIEI0BATENbCKON NeATEIbHOCTH MPU PEIICHUH BO3SHUKAIOIIUX MpoOsieM
HAa OCHOBE y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS MO3ULINNA (00CYKICHUS,
00OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI» H . );

Ynueepcanvnvimu pezynamuenvimu oelicmeuamu

1. ymMeHueM caMOCTOATENbHO ONPEAEIISTh LU AeSTENbHOCTH, IIaHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MTPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH
CBOIO JI€STEIbHOCTD, BHIOUPATh Hanbosiee 3pPeKTUBHBIE CITOCOOBI pEeIIEHUs
y4eOHBIX U NMO3HABATENbHBIX 33]1a4, KOPPEKTUPOBAThH NPEITI0KEHHBIN
AITOPUTM JEHCTBUM IIPU BBIIIOJIHEHUH 3aIaHUM C YUYETOM ITOTYyYECHHS HOBBIX
3HaHUI 00 U3y4aeMbIX OOBEKTAX — BEILIECTBAX U PEAKIUSAX;

2. yMEHUEM HUCIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEIaraeMble B
YCJIOBHHM 33/IaHUU.

Hpe}IMCTHI)IC PE3yJIbTaThl



B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOSHUIO 0053aTEIILHOTO COACPKaHMUSI,
YCTaHOBJIEHHOT'O JITAHHOW MPUMEPHOU pabodeil mporpaMMou, BBIJCIISIOT:
OCBOCHHBIC 00YYAIOITUMUCS HAyYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI IeUCTBUH,
cnenuduyueckue s IpeaMeT HoM 00JacTu « XUMUS», BUIBI ACSITEIIbBHOCTHU 110
MOJIYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNU, TPEOOPA30BAHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyaITHsIX.

[IpeameTHbIE PE3yNbTATHI IPEACTABIEHBI IO F0JIaM 00YUYEHUSI U OTPAXKAIOT
c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS CIACAYIOIUX YMEHUM:

8 KJIIACC
1. packpvieams CMBICT OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa,

XUMUYECKUI JIEMEHT, IPOCTOE BEIECTBO, CJI0KHOE BEILIECTBO, CMECH,
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAasi Macca, KOJTUYECTBO
BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XUMHUYECKOTO 3JIEMEHTA,
MOJISIPHBIN O0OBEM, OKCHUJ, KUCIIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiius,
Ter1oBoM A PekT peakiuu, kiaccupukanus peakiui, XuMu4ecKas CBs3b,
pacTBOp, MaccoBas J10Ji BEIIECTBA B paCTBOPE;

2. UNIIOCMpUposams B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUH (CM . II .
1) ¥ IpUMEHSATH ATU NOHSTHS MPU OIMUCAHUU BEUIECTB U UX MPEBPALCHUII;

3. ucnonvb306ames XUMAYECKYIO0 CHMBOJIUKY JIJISl COCTAaBICHUS (JOPMYJTT BEIIECTB
U YpaBHEHUI XUMUYECKUX PEAKIIHIL;

4. onpedensms BaJIEHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX
CTEIICHb OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COSTUHCHUSIX;
MIPUHA/IJICKHOCTH BEIIECTB K ONMPENCIIEHHOMY KJIACCY COCIMHEHUN MO
dbopmyiaM; BUJI XUMAYECKOM CBS3HM (KOBAJICHTHAS M MOHHAsS) B
HEOPTraHUYECKUX COCTUHEHUSX;

5. packpwvieame cmulea nepuoandeckoro 3akona /1. M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAaHUE NIEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX IMOJIOKEHUS B IEPUOUYECKON CHCTEME;
3aKOHOB COXPAHEHUSI MACChI BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTaJIpoO; ONUCHIBAMb U
xapaxmepu306ams TaONMUUHYIO (HOPMY MEPUOTUUECKON CUCTEMBI
XUMHUYECKUX DJIEMEHTOB: Pa3auvaTh MOHATUS «TJIaBHas noAarpymnmna (A-
rpynmna)» u «nodounas noarpynmna (brpyrma)y, Manbeie u 0oybIINe
NEPUObL; COOMHOCUMb 0O03HAUEHUS, KOTOPbIE UMEIOTCS B Ta0IH1Ie
«Ilepnognueckas cucrema xumuueckux aneMeHToB . 1. Mennaeneeay» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHYECKUX AJIEMEHTOB
(coctaB u 3apsin sapa, 0011ee YUCIIO ANEKTPOHOB U paclpeeIeHUE X MO
AIEKTPOHHBIM CJIOSIM);



6. xnaccuguyuposames XUMUYECKHE FIEMEHTBl; HEOPTaHUYECKHE BEIIECTBA;
XMUMUYECKHE PEeaKIUu (110 YUCITy U COCTaBYy yYacTBYIOUIMX B peaKIuu
BEIIECTB, [0 TEIIOBOMY 3D PeKTy);

7. xapaxmepuzosambo (onucviéams) 00OIINE XUMUICCKHE CBONCTBA BEIIICCTB
Pa3ITUYHBIX KJIACCOB, MOATBEPIK/Iasl OMMCAHNE TPUME PaAMH MOJIEKYIISIPHBIX
ypaBHEHHU COOTBETCTBYIOIINX XUMHUYIECKIX PEAKITHI;

8. NPOScHO3UpOosamb CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX KAYCCTBCHHOI'O
COCTaBa; BOBMOKHOCTH ITPOTCKAHUA XUMHYCCKUX IIPC BpaHleHI/Iﬁ B
PAa3JINYHBIX YCIIOBHUAX,

9. swiuUCIAMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB;
MacCOBYIO JI0JIF0O XMMUYECKOI'0 3JIEMEeHTa 10 (opMyJie COeTUHEHHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBO IUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKON pEeaKLu;

10.npumerssims OCHOBHBIEC ONIEPAIIN MBICTUTEIHHOM JEATEILHOCTH — aHaJIHN3
U CUHTE3, CPaBHEHUE, 0000IIeHHEe, CUCTEMATU3AIINIO, KJIACCU(UKAIHUIO,
BBISIBJICHUE TPUYMHHOCIIEICTBEHHBIX CBA3EH — JJI1 U3yYEHUSI CBOWCTB
BEILIECTB U XMMUYECKUX PEAKIUI; €CTECTBEHHOHAYYHBIE METObI MIO3HAHUS
— Ha0JI0/IeHUe, U3MEpPEHNE, MOJIETTUPOBAHKE, SKCIIEPUMEHT (PeaJIbHbIN U
MBICJICHHBIN );

11.cnedosams nipaBuIaM NOJb30BaHUS XUMHUECKOW MOCYI0M U 1a0OPATOPHBIM
000pyZI0BaHUEM, a TaK)Ke MpaBUiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUH C UHCTPYKIUSAMH IO BBITTOJHEHUIO T1a00paTOPHBIX
XUMHUYECKUX OIBITOB O MOJYYCHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(Bo0pO/a M KUCIOPOJA), IPUTOTOBICHUIO PACTBOPOB C OIpPEEAEHHON
MacCcOBOH J10J1ei pacCTBOPEHHOIO BELIECTBA; INIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE HKCIIEPUMEHTHI 110 PaclioO3HAaBaHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C ITOMOILIbIO HHIUKATOPOB (JJaKMyC, (peHONPTaIenH, METUIIOPAHX U

zp.).

9 KITACC

1. packpvisams cmoblci OCHOBHBIX XUMHUYECKUX MTOHATHN: XUMUIECKUI
3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHO€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTD, CTEIICHD
OKHUCJICHUS, XUMUUYECKAas peaKI[usi, XUMHUECKas CBS3b, TEIUIOBOM 3(pdeKT
pEeaKIMK, MOJIb, MOJISIPHBIA 00BEM, PACTBOP; IICKTPOIUTHI, HEITEKTPOJIUTHI,
ANEKTPOTUTHIECKAS JUCCOIHAIINS, PEaKIIM HOHHOTO 0OMeHa, 00paTUMbIe U
HEOOpaTUMBIE PEAKIIUH, OKUCITUTEILHOBOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOTIHS,
aM(oTepHOCTh, XUMHUUECKas CBS3b (KOBAJICHTHAsI, HOHHAs, METAJITHYECKas),
KPUCTAJUIMYECKas PEUIETKA, KOPPO3U METAJIJIIOB, CILIABBI; CKOPOCTh
XUMUYECKOU peakiuu, NpeaeiabHo aomyctumas Kol uenrpanus (I11K);



UILIIOCMPUPOBANb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (cM. 11.1)
Y IPUMEHSTH 3TU MOHSATUS PU ONMKUCAHUU BEILIECTB U UX NPEBPAICHU;

UCNOIb308aMb XUMUUYECKYIO CUMBOJIUKY JUIsl COCTaBIIEHUS (POPMYJIT BEILIECTB
Y YPABHEHHUN XUMUYECKHUX PEAKIINM;

onpeoesisimsb BaJEHTHOCTb U CTEIIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB B
COCAMHEHNAX PA3JINYHOIO COCTABA; IPUHAIEKHOCTD BEILIECTB K
ornpenenéHHOMY KJIacCy COeTUHEHHH 1Mo popMyaM; BUJ XUMHUYECKOU CBS3H
(xoBaJIeHTHAs, MOHHAs!, METAJUINYECKasl) B HEOPraHUUECKUX COCTUHEHUSX;
3apsij MOHA 0 XUMHUUYECKOH GopMyJie; XapaKTep cpelibl B BOJHBIX
pPacTBOPAaX HEOPTraHUYECKUX COCAUHEHUMN, TUIl KPUCTANINYECKON pEeIIETKA
KOHKPETHOTO BEIIECTBA;

. packpwvigams cmbica iepuoandeckoro 3akona /. . MenaeneeBa u
JEMOHCTPUPOBATH €r0

MIOHUMAHUE: ONUCHIBAMb U XAPAKMepU3068ams TaOMNUHYIO (popmMy
MEPUOINYECKON CUCTEMBI XUMUYECKHUX AJIEMEHTOB: pa3inyaTh NOHITHUS
«rnaBHasg noArpynna (Arpymnmna)» u «rnodoynas noarpynmna (bpynmna)»,
MaJjible U 0OJIbIIME NEPUOBL; COOMHOCUMb 0003HAUEHHUS, KOTOPbIE UMEIOTCS
B IEPUOANYECKOM Ta0IHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l AApa, 00IIee YUCIIO
AJIEKTPOHOB U PACIPEAEICHUE UX IO JIEKTPOHHBIM

CJI05IM); 00BACHAMb 001NE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
AJIEMEHTOB M UX COEIMHEHU B MPEJENax MajblX IEPUOJOB U IIIaBHBIX
MOATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

K1accughuyuposames XUMAYECKUE IIEMEHThI; HEOPTaHUYECKUE BEIIECTBA;
XUMUYECKHUE Peakinu (10 YHUCITy M COCTaBy YUaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (PEKTY, IO UBMEHEHUIO CTENEHEH OKUCIICHUS
XHMHYECKHX DJIEMEHTOB);

. Xapakmepu3zoeams (ONUCbLIBAMb) OOIINE XUMUYECKUE CBOWCTBA BEIIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl ONMMCAHUE MPUME PaMU MOJIEKYISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cocmaenAms ypaBHEHUS dJEKTPOIUTHUECKON TUCCOLMALNN KUCIOT,
LIEJI0YEH U COJIEN; MTOIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO
oOMEeHa; ypaBHEHHUS PEaKLMii, MOATBEPKIAIOIINX CYIIECTBOBAHNE
T€HETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMUYHBIX KJIACCOB;

. pacKkpvléams CyIIHOCTh OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJCTBOM COCTABIICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

10.npoeno3uposams cBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS;

BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIEHUN B pa3TUIHBIX
YCIOBUSX;

11.8b1uucnsims OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

MacCOBYIO JIOJIF0 XUMUYECKOTO 3IeMeHTa o (hop MyJie COeTUHEHHUS,;



MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKIInu;

12.cneoosams nipaBUIaM MOJIb30BAHUS XUMHYECKOH TTOCYI0U U J1Ta00PATOPHBIM
o0opyIoBaHUEM, a TAaK)KEe TIPaBHIaM OOpPAIEHHUS C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKITUSMH 10 BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYCHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrJIeKUCIIOTO ra3a);

13.nposooums peakiuu, NOATBEPXKAAIOINE KAUECTBEHHBIM CO CTaB pa3TMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHU OpOMMUT, MO,
kapOoHart, ocdat, cuimkar, cyibdar, THAPOKCUINOHBI, KATHOHBI AMMOHUS
Y MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpax
HEOPraHMYECKHUX BEIIECTB;

14.npumersims OCHOBHBIC OTIEPAITMH MBICTUTEIHPHOU MEATSILHOCTH — aHAJIHN3
Y CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATU3aIINIO, BBISBICHUE
MIPUYMHHOCIEACTBEHHBIX CBSI3€H — ISl H3yYEHUS CBOMCTB BEIIECTB U
XUMUYCCKUX PEAKITHi; €CTECTBEHHOHAYYHBIE METO bl TIO3HAHUSI —
HaOII0ICHNE, M3MEPEHHE, MOJICITUPOBAHNE, YKCIIEPUMEHT (peaTbHBIN
MBICIICHHBIH ).

COHEPKAHUE YUEBHOI'O ITPEJIMETA «XUMWA» 110 TOJAM
N3YUEHNA 8 KITACC
IlepBoHayajibHbIe XUMHYECKHE TOHATHUSA

[TIpenmer xumun. Ponp xuMuu B )kU3HM YesnoBeka. Tena u BeniectBa. Pusnyeckue
CBOMCTBA BEIIECTB. ArperatHoe cocTosinue BemiecTB. [ToHsaTre 0 MeTomax
MO3HAHUS B XUMUHU. XUMHUS B CUCTEME HAyK . UUCTHIC BEIIECTBA U CMECH .
CnocoOsI pa3aeneHus cMecei .

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTeie U clIOXKHBIE BelleCTBA. ATOMHOMOJEKYISIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOCHUTEbHAS
MOJIEKYJIIpHas Macca. MaccoBast JoJIs1 XMMUYECKOTO JJIEMEHTA B COCJUHEHUU.

@u3NYEeCKUe U XUMHYECKUE SIBICHUSA. XUMUYECKAs pEaKlUs U €€ MPU3HAKU. 3aKOH
COXpaHEHUs MacChl BelecTB. XuMudeckue ypaBHenus. Kimaccudukanms
XUMUYECKUX PEAKIUN (COETMHEHHUS, Pa3JI0KECHUS, 3aMEIIICHUS ).

XUMHUYECKHAMN DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYAOH, C IIPaBUIaMU
paboThI B JabopaTOpuu U MpuéMamMu 00palieHus ¢ 1ad0paTopHbIM
000opyI0BaHUEM; U3YUYEHUE U ONMUCAHNE (PU3NIECKUX CBOMCTB 00pa3IioB
HEOPTaHWYECKUX BEIIECTB; HAOMoeHNe Gu3nuecKuX (TIaBJICHUE BOCKA, TasTHUE
JbJIa, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJECHCAIIMS BObI) U
XUMUYECKUX (TOPEHUE CBEUH, MPOKAIIMBAHUE METHOW MTPOBOJIOKH,
B3aMMOJICUCTBUE MEJIa C KHCIIOTOW) SIBJICHUI, HAOIIOCHHUE W ONTMCAaHNE TTPU3HAKOB



MIPOTEKAHUS XUMUYECKHUX PEAKLMI (pa3ioKeHUE caxapa, B3auMOIEHCTBUE CEPHOU
KHCJIOTHI € XJIOpUIOM Oapus, pasnoxenue ruapokcuna meau (1) npu Harpesanuu,
B3auMo/eicTBHE kene3a ¢ pactBopoM cosn Mmeau(1l)); nzyuenue cnocodon
pa3fiesieHus: cMeceil (C IOMOIbI0 MarHuTa, (pUIbTPOBAaHUE, BHIIAPUBAHUE,
JUCTUIUISILMSL, XpoMaTo rpadus), NpOBEACHUE OUUCTKY TOBAPEHHOM COJH;
HaOJII0JICHUE U ONMCAHUE PE3YIbTATOB IIPOBEICHUS OIbITA, MILTIOCTPUPYIOLIETO
3aKOH COXPAaHEHHs MACChl; CO3JaHUE MOZEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX) .

Baxkueime npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Boznyx — cmecsk razoB. CocTaB Bo3ayxa. Kuciopoj — 3J1eMeHT U pocToe
BenecTBo. Haxoxkaenue Kuciopoia B mpupoje, Gu3nieckrue 1 XuMUYECKUe
cBoiicTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl
MOJIYYEHHSI KUCIIOPO/Ia B TaOOPATOPUU U TPOMBIIIUIEHHOCTH. KpyroBopoT
Kucnoposa B mpupojie. O30H — auioTponHas MoaupUKaIus KUCI0OPOIa.

TernoBoit 3p(HEeKT XUMHUUECKOW peaklMi, TEPMOXUMUYECKHE YPABHEHUS, IK30 U
SHIAOTEPMHUYECKHUE PEAKINH. TOIIIMBO: yrOib U METAH. 3arpsi3HEHUE BO3/1yXa,
yCUJIEHUE TAPHUKOBOTO 3(pdexTa, pa3pylieHuEe 030HOBOTO CIOS .

Bopopon — anemeHT u mpocToe BelecTBO. HaxokieHue Bojiopoaa B MPUPOJIE,
(dbu3ryecKre U XMMUYECKUE CBONCTBA, MPUMEHEHHUE, CIIOCOObI mojydeHus. CocTtaB
KHCJIOT U COJIEH .

KommuectBo BemecTa. Monbs. Mossipaas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM razoB. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoKCTBa Boabl. Boma kak pactBopurens. PactBopel. HackliieHHbIe 1
HEHACBIIIEHHBIE PACTBOPLI. Pacmeopumocms eeujecms 6 6ooe.t Maccopas 1015
BEIIIECTBA B pacTBOpE. XMMHUYECKHE CBOMCTBa BOJIbl. CocTaB OCHOBaHUM. Poib
PAaCTBOPOB B IPUPOJIC U B )KU3HU YeJIOBEKA. KpyroBOpOT BOABI B PUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanust Heopranuueckux coenuneHuit. Oxkcuanl. Knaccudukams
OKCHUJIOB: coJjieoOpasyroiire (0OCHOBHbIE, KUCIOTHBIE, aM()OTEPHbIE) U
HecosieoOpasyrone. HoMeHkIaTypa oKCUA0B (MEXAyHApOIHAS U TPUBUAIbHAS).
DU3NYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loyueHue.

OcnoBanus. Knaccudukaiys ocHOBaHU: MIETOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknartypa ocHoBaHU# (MeXIyHApOIHAS U TpUBUATBHAs ). Du3ndeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHM. [lomydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kuciaor. HomeHknaTypa KUcioT (MeXAyHApOIHas U
TpuBHaNbHAs). PU3HMUECKUE U XUMHYECKHUE CBOMCTBA KUCIIOT. Pl akTMBHOCTH
MetaiioB H. H. bekerosa. [lomydyenue kucior.

Conu. HoMeHknatypa coneit (MexayHapoHas U TpuBHaibHas1). Ou3nueckue u
XUMUUYeckue cBorcTBa cosieil. CriocoObl MOTyUEeHHS COJICH.

I'eneTnyeckas CBSI3b MCIKAY KiIaCCaMM HCOPIraHNUYCCKUX COGI[HHGHHﬁ.



XUMUYECKUN SKCIIEPUMEHT: Kau€CTBEHHOE OMPEJIEICHUE COJIEPHKAHUS KUCIOPOaa
B BO3JlyX€; MOJy4YeHue, CoOUpaHue, pacrlo3HaBaHUuE U U3y4EeHHE CBOMCTB
KHUCIIOpoa; HabJI0IeHHEe B3aUMOICHCTBUS BEIECTB C KUCIOPOJAOM U YCIOBHS
BO3HUKHOBEHUS U MIPEKpallleHHs TOpeHus (1oxkapa); 03HaKOMIIEHHE ¢ o0pasiiaMu
OKCHJIOB M OIMCAaHUE UX CBOMCTB; MOJy4YeHHUE, COOMpaHue, paclo3HaBaHuE U
U3y4YeHHE CBOMCTB BOIOPO/Ia (TOpPEHHE); B3aUMOACHCTBUE BOJOPO/IA C OKCUIOM
menu(Il) (Bo3MOKHO HCII0JIB30BaHKE BUEOMATEPHaIoOB); HaOII0IeHHE 00pa3IioB
BEILECTB KOJMYECTBOM 1 MOJIb; UCCIIEIOBAaHNE OCOOEHHOCTEN pacTBOPEHUS
BEILECTB C Pa3JIM4YHON PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C
ONPEAECIEHHON MAaCCOBOM J10JIEW pACTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBUE BOJIBI
C MeTajulaMu (HaTpUeM U KajablieM) (BO3MOKHO MCIOJIb30BAHHE
BHJIEOMATEPHUAIIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U HIEIOYEN C TOMOIIBIO
WHIUKATOPOB; HCCIICIOBaHNE 00Pa3IOB HEOPTAHUUYECKHUX BEIIECTB Pa3 TUIHBIX
KJIACCOB; HAOIOCHUE U3MEHEHHUS OKPACKH UHIUKATOPOB B PACTBOPAX KUCIOT U
niesnoyeit; n3ydenue B3aumoeiictus okcu na meau(ll) ¢ pacrsopom cepHoi
KHUCJIOTBI, KUCJIOT ¢ METAJJIAMHU, PEAKIIUN HEUTpaATU3aIuK; TOTyUYCHHE
HEpPaCTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJJHOTO METajula IPYrUM U3 pacTBOpa
COJIM; PEIICHHUE KCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaKHenIIne KIacchl
HEOPTaHUYECKUX COEAUHEHUI.

IMepuognyecKuid 3aKOH U MEPUOAUYECKAS CHCTEMA XUMUYECKHUX 3JIeMeHTOB |
. I. MennesieeBa. CTpoeHHne aTOMOB.

Xumuueckas cBsizb. OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHbIE Pe€aKInuu

[lepBble NOMBITKH KJIACCU(PUKALUA XUMUYECKUX 3JIEMEHTOB. [loHsATHE O rpymax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAIIIbI, TAJIOT€HBI,
WHEPTHBIE ra3bl. JJIE€MEHThI, KOTOpbIEe 00pa3yoT aM(pOTepHbIE OKCHUJIBI U
TUAPOKCUIBI.

[Tepnoanueckuii 3axoH. [lepuoanyeckast cucteMa XuMHUYECKUX 3J1eMeHTOB J1. .
MenneneeBa. Bunbr Tabnmisl «Ileproaudeckas cucreMa XUMHYECKUX JIEMEHTOB
1. 1. Menneneeay . [lepronsl u rpynmsl . @U3HUECKUNA CMBICIT TOPSAIKOBOTO
HOMEpPA, HOMEPOB TIEPU OJIa U TPYIIIbI JIEMEHTA .

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M30Tonsl. DnexkTponsl. CTpoeHUE
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBbIX 200 XUMUYECKHUX AJIIEMEHTOB

nepuoandeckou cucremsl . . MenneneeBa. XapakTepucTuka XUuMHYECKOTO
BJIEMEHTA 10 €r0 IMOJIOKEHUIO B Iiepuoanyeckou cucreme /. . Menneneena.

3aKOHOMEPHOCTU U3MEHEHHMSI paiuyca aTOMOB XUMHUYECKUX 3JI€ MEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IpyNnaM U repuoaaM. 3HaueHUe
MIEPUOANYECKOrO 3aKOHA U MEPUOINYECKON CUCTEMBI XUMUYECKUX JJIEMEHTOB ISl
pa3BuUTHs HAyKu U ITpakTu KU . J1 . 11 . MenneneeB — y4€HBIN U TPAKIAHVH .

3J’ICI(Tp00TpI/IHaT€J'H)HOCTB XMMHUUYECKHUX DJIEMEHTOB. XUMHYE CKas CBA3b (I/IOHHaH,
KOBAJICHTHA:A IIOJISIPHAA U KOBAJICHTHAA HCIIO HHpHaH). CreneHb OKHUCIICHUS.



OKMCIINTEIIbHOBOCCTAHOBUTEIIbHEIC peaKiuu. HpOHGCCBI OKHUCJICHHUA U
BOocCTaHOBJIEHHS. OKHCIIMTENN U BOCCTAaHOBUTEIIH.

XUMUYECKUI 3KCIIEPUMEHT: U3yUEHUE 00pa3lOB BELIECTB METAJ JIOB U
HEMETAJIOB; B3aUMOIEUCTBIE TUAPOKCUA IIMHKA C PACTBOPAMU KUCIIOT U
LIEJI0YEH; MPOBENECHUE ONBITOB, MITIOCTPUPYIOIINX ITPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PeaKUil (TOpEHUE, pEaKLUU Pa3yIoKEHUs, COSTUHEHMS).

Me}KHpeI[MeTHLIe CBi3U

PeaHI/IBaHI/IH MCIKIIPCAMCTHBIX CBS3EH IIpU U3Yy4CHUH XUMHUHU B 8 Ki1acce
OCYHICCTBIACTCA UCPEC3 NCITOJIB30BAHNC KAK O6HII/IX CCTCCTBCHHOHAYYHBIX
HOH?ITHfI, TaK 1 HOHHTI/If/'I, ABJIAIOIINUXCS CUCTCMHBIMU U1 OTACIBbHBIX ITPCIAMCTOB
CCTCCTBCHHOHAYYHOI'O LIUKJIA.

OO61uue ecTeCTBEHHOHAYYHBIC MIOHSITUS: HAYyYHBIHN (haKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaJu3, CHHTE3, KiIacCUu(pUKaIUs, IEPUOTUIHOCTD, HAOIIOIeHHUE, SKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

dusuKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaIMo0aKTUBHOCTb, MOJICKYJIa, JIEKTPUICCKHUM 3apsi/l, BEIIECTBO, TEJI0, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3nuecKkre BEIMUYUHbBI, ETUHULIBI
HM3MEpPEHUsI, KOCMOC, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIEC TTOPObI, TTOJIE3HBIC
HCKOTIaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI .

9 KIIACC
BemrecTBo M XMMHUYeCKasi peakuus

ITepuonnueckuit 3akoH. [lepuoguueckas cucrema XuMuaeckux 3yemMeHTos /1. 1.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOWICTB
XUMHYECKUX DJIEMEHTOB NEPBBIX TPEX NEPUOIOB, KaIHs, KAIBLMA U UX
COEAMHEHNN B COOTBETCTBUH C MOJOKEHUEM IJIEMEHTOB B IIEPUOIUYECKON
CUCTEME U CTPOECHHUEM UX aTOMOB. CTPOEHME BEIIECTBA: BUJIBI XUMUYECKOU CBS3H.
THUITBI KPUCTAIIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT TUIIA
KPUCTAJUIMYECKON PEIETKY U BUA XUMHYECKOU CBSI3H.

Knaccudukanys u HoMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEKTyHAPOIHAS U
TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHbIM
KJIaCCaM HEOPTaHWYECKUX CO €AMHEHUN, TEHETUYECKAs CBSA3b HEOPraHUYECKUX
BEILIECTB.

Knaccudukanysa XuMUYecKUX peakuil o pa3IuyHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIIOBOMY 3(PQEKTy, Mo
M3MEHEHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB, IO 00pPaTUMOCTH, TIO



YYACTHIO KaTaau3aropa). JK30 U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKHUE
YpaBHEHUS.

[TonsiTHe 0 CKOPOCTH XUMHUUYECKOU peakuuu. [TonsTHe 006 00paTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusax. [[oHATHe 0 TOMOT€HHBIX U TeTEPOreHHBIX
peakuusix. [lonamue o xumuueckom

pasHosecuu. Paxmopwl, grusAOuUe Ha CKOPOCMb XUMUYECKOU PeaKyuu U NON0IHCEH
ue XuMu4ecko2o pagHoBecuUs.

MexaHu3M OKHUCIUTEIbHOBOCCTAHOBUTEIILHBIX peaKum”I (SHCKTPOHHBIﬁ OaaHc
OKHCJIUTEILHOBOCCTAHOBUTEILHOM peaKHI/II/I).

TeOpI/I}I C-)JIGKTpOJII/ITI/IIIGCKOﬁ AUCCoUalu. SHGKTPOJII/ITBI N HCOJICKTPOJIUTHI.
KaTI/IOHBI, aHUOHBI. MexaHu3m Aucconran BEIICCTB C pa3sJIMdYHbIMHA BUAdMU
XUMHUYECKOM cBs3U. CTEIICHD AuCCconuanuu. CunbHbIC U cl1a0bIe QJICKTPOJIUTHI.

Peakiuu noHHoro oomMeHa. Y clioBUs MPOTEKaHUs Peakuii MOHHOTO OOMEHa,
MOJIHBIC U COKpaIEHHbIC HOHHBIC YpaBHEHUS peakinii. CBOKCTBA KUCIIOT,
OCHOBAHHUM M COJIEH B CBETE MPEACTABICHUM 00 JICKTPOJIUTHICCKOM
nucconuanuu. KauecTBeHHbIE peakliui Ha UOHBI . [lonsamue o eudpoauze conel .

XHUMUYECKHUIN SKCIIEPUMEHT: O3HAKOMJICHUE C MOJEIISIMU KPUCTALITNYECKUX
PELIETOK HEOPTaHUYECKUX BEIIECTB — METAVIOB U HEMETAJUIOB (rpadurta u
ajMasa), CJI0KHBIX BEIIECTB (XJIOpUAa HATPHs); UCCIETOBAHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU peaKIiu OT BO3ICUCTBUS Pa3IMUHbBIX (DaKTOPOB;
HCCIIEIOBAHKE JIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOINAIUN
KHUCJIOT, IIEJ0YeH U cosielt (BO3MOXKHO UCTIOIb30BAHUE BUACOMATEPUAIIOB); TIPO
BEJICHUE OMBITOB, WJUTIOCTPUPYIOLIUX MIPU3HAKU MPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (0Opa3oBaHMe OCajKa, BhIJCICHNE ra3a, 00pa30BaHKE BOJIbI); OMBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI OKUCIIU TEIbHOBOCCTAHOBUTEIBHBIX PEAKIUi
(ropenue, peakiy pasioKeHHs, COSTUHEHNS); PACTIO3HABAHNE HEOPTAaHUYECKUX
BEILIECTB C TOMOIIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI; PEILICHHUE
AKCIIEPUMEHTANIbHBIX 3a]1ay .

HemeTaJibl 1 UX COeAMHEHUS

OO6mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTeNeHn okuciaeHus. CTpoeHue u (U3NIECKHe CBOMCTBA MPOCTHIX
BEIIECTB — rajJOreHOB. XMMHUUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
(B3auMoOeHCTBHE C METAJUIaMH, HEMEeTaJlJIaMU, IeJ04aMHu ). XJIOPOBOJIOPOI.
CousiHasg KMCIIOTa, XMMUYECKUE CBOMCTBA, OJTyUYeHHUE, TpUuMeHeHue. JleiicTBre
XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHU3M YeJloBeKa. BakHeHIe XJI0pUabl U UX
HaXOXJICHUE B MPUPOJIE .

O6m1as xapaktepucTuka 31eMeHToB VIATpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepPHbIE CTEIIEHH OKUCIICHUS.

Ctpoenue u pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnotpomnHbie MOAU(PUKAIIMK KUCIOPO/Ia U CEPhl. XUMUYECKHUE CBOWCTBA CEPHI.
CepoBomopo/, cTpoeHue, Gu3nIecKrue 1 XuMuIeckne cBorcTBa. OKCUABI CEPhI KaK



MIPEACTaBUTENMN KUCIOTHBIX OKCUA0B. CepHas KUCIoTa, Pu3ndeckue u
XUMHUYECKUEe CBOMCTBA (001Me KaK Mpe/ICTAaBUTENS KJlacca KUCIIOT U
cnenupuyueckre). XMuMUYECKUE PEeaKInu, JIeKAIIHe B OCHOBE ITPOMBIIIIEHHOTO
crioco0a nosrydeHust cepHoit kucnothl. [Ipumenenue. Cosiv cepHON KUCIIOTHI,
KaueCTBEHHasl peakius Ha cyibhaTtuoH. HaxoxaeHue cepbl v €€ coeJMHEHUN B
npupoje . XUMHUYECKOE 3arpsi3HEHUE OKPYKaloLeH CpeJibl COSTUHEHUSIMU CEPBI
(KUCTIOTHBIE TOXKIH, 3arPSA3HEHUE BO3/TyXa U BOJOEMOB), CIOCOOBI €T0
PeIOTBPAIICHHUS .

OO6mrast xapakTepucTuka 31eMeHToB VArpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUS.

A30T, pacipoCTpaHeHue B IPUPOE, (PU3NUECKIE U XUMUUECKHUE CBOICTBA.
KpyroBoport a3ota B npupoje . AMMUak, ero (pu3nyecKue 1 XuMU4eCKUe
CBOMCTBa, MOJly4yeHue U npuMeHeHue. Coau aMMOHUS, UX GU3NYECKUE U
XUMUYECKUE CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakiys Ha HOHbI aMMOHHSL.
A3OTHas KUCJ0Ta, €€ ToJlydeHHe, (PU3nYecKne U XMMUYEeCKre CBOMCTBRa (001ue
KaK IPeICTaBUTENIA Kilacca KUCIIOT U cnenuduyeckre. Mcnonb3oBaHue HUTPATOB
Y COJIEd aMMOHUS B KAUE€CTBE MUHEPAIIbHBIX YA0OpEHU. XMMUYECKOE
3arps3HEHUE OKPYKAIOIICH Cpeibl COSTUMHEHUSIMU a30Ta (KUCIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

docdop, ammorponHsie MogubuKau pocdopa, GU3NUECKUE 1 XUMUUECKHE
cBorictBa. Oxcua docdopa(V) u pochopHas kucnora, pu3ndeckue 1 XUMUIECKUE
cBolicTBa, mosyuenue. Mcnonp3zoBanue hocharoB B kKauecTBE MUHEPATbHBIX
yA0OpeHuil.

O6mas xapakrepuctuka 31aemMeHToB [VArpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTEIIEHU OKUCIICHUS .

Yrnepon, auioTponHble MOM(UKALIUY, PACIPOCTPAHEHHUE B IPUPO/IE,
busnueckue U xuMudeckue cporictra. Ancopouusi. Kpyrosopor yriepona B
npupone. Okcupl yriepona, ux Gpu3nueckue 1 XMMUYECKue CBOMCTBA, JecTBHE
HAa >KUBbIE€ OPTaHU3MBbI, TOJIYUYEHHE U TPUMEHEHHE. DKOJIOrHUeCKHUe MPoOIIeMbl,
cBsi3aHHbIC ¢ okcuaoM yriepoaa(IV); runoresa rino0anbHOro MOTETICHUS
KJINMAaTa; MapHUKOBBIN 2P(DEKT. YToJibHas KUCIIOTa U €€ CONH, UX (puznueckue u
XUMUYECKUE CBOMCTBA, MOJIy4eHHE U MpuMeHeHre. KauecTBeHHas peakius Ha
KapOoHaTHOHBI. Vcnonp30BaHue kKapOOHATOB B OBITY, MEIULIMHE,
IIPOMBILUIEHHOCTHU U CEJIbCKOM XO3SIICTBE.

ITepBoHavabHBIC TOHATHS 00 OPTAaHMYCCKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriiepoaa (MeTaH, 3TaH, YTUJIEH, alleTUJIEH, 3TaHOJ, TTTUIEPUH, YKCYCHas

KUCoTa). Ux cocmas u xumuueckoe cmpoerue. IIoHATHE 0 OMOJOTHYECKH BAXKHBIX
BEIIIECTBAX: XKHUPAX, OCNKaX, yriIeBOAaX — U UX POJIH B )KU3HU

yenoBeka. Mamepuanvioe eOUHCme0o 0peaHudecKux U HeopeanuuyecKux coeOuHeHu

«

u.



Kpemuuii, ero gpusndeckue 1 XuMUYECKUE CBOMCTBA, MOJIyY€HNE U PUMEHEHHE.
Coenunenust kpemHus B npupoje. Oo1me npectaBiaeHus 00 okcue kpemuusa(1V)
U KpeMHUEeBOHM kuciote. CHIIMKAThI, UX UCOJIb30BaHKE B ObITY, METUIIMHE,
IPOMBIIICHHOCTH. BasicHetiuiue cmpoumenbhbie Mamepuanvl. Kepamurd, Cmexio,
yemenm, bemon, dicene3obemon. I[Ipodemvt 6ezonacrozo

UCNONIL308ANHUS CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUIHU.

XHUMHUYECKUH IKCIIEPUMEHT: U3YUEHHE 00pa30B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KMCJIOTBI; MPOBEICHUE KAUECTBEHHBIX PEAKIIUi Ha XJIOPUIUOHBI
1 HaOJI0/ICHUE MMPU3HAKOB X MPOTEKAHUS; OTBITHI, OTpaXKarolue (GU3nIecKue u
XUMHUYECKHE CBOICTBA TaJIOT€HOB U UX COCTUHEHHUH (BO3ZMOYKHO MCTIOIb30BAaHUE
BUIEOMATEPHUAIIOB); 03HAKOMJIEHHE ¢ 00pa3iaMu XJIOPHUI0B (TaloreHHUI0B);
O3HaKOMJIEHHUE C 00pa3liaMy cepbl U €€ COETMHEHUSAMU (BO3 MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB); HAOIIOEHHUE Mpoliecca O0yTIIMBaHUs caxapa
1o/l AeMCTBUEM KOHLUEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3YyY€HUE XUMUUYECKUX
CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI, IPOBEICHNE KAUECTBEHHON PEAKIMH Ha
Cyib(haTHOH U HAOJI0IeHUE NTPU3HAKa €€ IPOTEKaHUs; 03HAKOMJIEHHE C
¢u3nuecKuMu CBOMCTBaMHM a30Ta, pochopa u ux coeuHEHUH (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHUAITIOB), 00pa3aMu a30THbIX U (HochOpHBIX
yaoOpeHuil; mojiyueHue, CoOOMpaHue, pacro3HaBaHUE U U3YYEHUE CBOMCTB
aMMHaKa; IpoBeJICHIE KaueCTBEHHBIX PEaKIIMii Ha HOH aMMOHUS U PpochaTHoH u
M3yYeHHE MTPU3HAKOB MX MPOTEKAHUs, B3aUMOICHCTBHE KOHIICHTPHUPOBAHHOM
a30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO MCIOJIb30BAaHUE BUEOMATEPUATIOB);
M3y4YeHUE MOJIeNIel KPUCTANIMYECKHUX PEIIETOK anmasa, rpadura, Qpysiepena;
O3HaKOMJIEHHE C MPOLIECCOM aJICOPOIIMH paCTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPONWCTBOM IPOTHUBOra3a; MoJyyeHUe, cooupaHue,
pacrno3HaBaHHUE U U3yUYEHUE CBOMCTB YTJIIEKUCIIOrO ra3a; IpoBeACHHE
KauyeCTBEHHBIX peakluii Ha KapOOHAT U CHIIMKATHOHBI U U3yYE€HHE IPU3HAKOB HX
NPOTEKaHUsI; 03HAKOMIIEHUE C MMPOAYKLHEN CHIIMKATHON MPOMBIIIIEHHOCTH;
pellIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4 10 TeMe «BaxkHelme HemeTaibl U uX
COCIMHEHHUS.

MeTaiibl 1 UX COEeAMHEHUS

OO611ast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
MIOJIOKEHHUSI B IEPUOIMYECKON CUCTEME XUMHUUECKHUX 3jieMeHTOB /1. 1.
MenneneeBa u cTpoeHust aToMoB. CTpoeHre MeTauioB. MeTaiuyeckas CBSI3b U
METAIIMYECKasi KpUCTAIIMYECKAs PEIIETKA. DIEKTPOXUMUUYECKUM AT
HarpspKeHUN MeTauioB. OU3nyeckue U XMMUYECKHe CBOMCTBA MeTasuioB. O01ue
CIocoOBbl MoTyueHust MeTasuioB. [loHsTHE O KOPPO3UU METAIIIIOB, OCHOBHBIE
CrocoOBbI 3aIUThI UX OT KOppo3uu. CriiaBsl (CTadb, YyryH, THOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounble METAIIIBL: TTOJ0KEHUE B IEPUOUYECKON CHCTEME XUMUYECKUX
aneMmeHTOB /. . MenaeneeBa; CTpOCHUE UX aTOMOB; HaX0XICHUE B PUPOJIE.
Pu3nuecKre U XMMHYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl U



TUIPOKCUBI HaTpus U Kanus. [[puMeHeHne menouHbIX METAIIIOB U UX
COEIMHEHUM.

[I{e0uyHO3€MENIbHBIE METAIIBI MATHUN U KaJbIUN: MTOJI0KEHUE B IEPUOIUIECKON
cucTeMe XUMHu4eckux anemMeHToB [[. . MeHzeneeBa; CTpoeHUE UX aTOMOB;
HaXOXJIeHUE B npupojie. Puzndeckre 1 XUuMHUYECKUE CBOMCTBA MarHus U KaJIbIHUs.
Baxnelme coequHeHust Kaablusl (OKCUI, TUIPOKCU]T, COJH). KECTKOCTH BOJIBI U
CIOCOOBI €€ YCTpaHEHHUSI.

ANIOMMHMI: TIOJIOKCHHUE B HGpHOIIH‘ICCKOfI CUCTCMC XUMHUUYCCKHUX JJICMCHTOB I[
. MGHI[CJICCB&; CTPOCHHUC aTOMa, HAXOXKIACHUC B IIPUPOIC. du3nYecKue u
XUMHYECKHE CBOMCTBA aJIFOMUHUSL. AM(bOTGpHBIe CBOMCTBA OKCHJa U THAPOKCHU A
AJIIOMHHUHA.

JKeneso: noyioxkeHue B NEPUOANYECKON CUCTEME XUMUYECKUX AeMeHToB /1. M.
MeHnneneeBa; CTpOCHUE aTOMA; HaxX0KJAeHUE B pupoae. Pusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, TuIpoKcu bl U cos xkeneza(ll) u
xene3za(Ill), ux cocras, cBOMCTBa U MOTyUYEHUE.

XUMHUYECKHI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3iaMy METaJJIOB U CILIaBOB, UX
(U3UYECKUMU CBONCTBAMHU; U3yUYEHUE PE3YJIHTATOB KOPPO3UU METAILIOB
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), 0COOCHHOCTEN B3aUMOICUCTBUS
OKCHJIa KaJIbIUs U HATPHsI C BOJIOM (BO3MOKHO MCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB); UCCIIEIOBAHNE CBOMCTB KECTKON BOJIBI; ITPOIIECCa TOPEHHUS
KeJieza B KUCIIO pojie (BO3MOXKHO MCTOJIb30BAHUE BUACOMATEPUATIOB); TPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUA Ha MOHBI (MarHus, KajabIus, aTIOMUHUSA,
nunka, xenesa(ll) u xxeneza(lll), menu(Il)); HabmroaeHne U OMUCaHUE MPOIECCOB
OKpallIMBaHUS TIJIaMEHU UOHAMH HATPUs, KIS U KaJlblKs (BO3MOXKHO
HCIIOJIb30BaHKE BUICOMATEPHUAIIOB); UCCIIeI0BaHNE aM(POTEPHBIX CBONCTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHUAA IIUHKA; PEIICHUE IKCIIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHenme MeTauibl U UX COCAUHECHUSD) .

XHMUA ¥ OKpPYKAOLIAs cpeaa

HoBsie Matepuansl u TexHONOTHH. BelecTsa u Mmarepraibl B TIOBCEAHEBHOM
YKWA3HHU 4eJIoBeKa. XMMHUS U 310poBbe. be3onacHoe nenoib30BaHre BEMIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas mo Molb Npyu XUMHUUYECKUX OXKOTrax U
oTpaBiicHUsIX. OCHOBBI IKOJIOTH YECKON TPAMOTHOCTH. XUMHYECKOE 3arpsi3HCHUE
OKpYXarollel cpebl (mpeaeabHas AomnyctuMas Konuentpanus semects — [1JIK).
Ponp xuMuu B pelieHNH 3KOJIOTUUECKUX MPOOIeM.

[IpuponHbIe UICTOYHUKH YTIAEBOIOPOAOB (YroJib, MPUPOIHBIN Ta3, He(PTh),
MPOJYKThI UX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH .

XMMHUUYECKHUI SKCIEPUMEHT: U3yUYeHHE 00pa30B MaTEPUAIIOB (CTEKIIO, CTLIIABBI
METaJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

MexknpeaMeTHbIe CBSA3H



Peanuzanus MexXnpeIMEeTHbIX CBA3€H NpHU U3yYEHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS Y€PE3 UCIIOIb30BAHUE KaK OOLINX €CTECTBEHHOHAYYHbIX
IIOHATUN, TaK ¥ OHATUH, SBJISIIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHOHAYYHOI'O LIUKIIA.

OO0mme ecTeCTBEeHHOHAYYHBIC TTOHSATHS: HAYIHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaIM3, CHHTE3, KiacCu(UKaIus, Iepuoaud HOCTh, HAOJIIOICHHE, YKCTICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJICTh, SIBJICHUE, ITAPHUKOBBIN 3D (DEKT,
TEXHOJIOTHsI, MaTepraibl. OU3HMKA: MaTEPHs, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH,
HOH, H30TOII, PaINOAKTUBHOCTH, MOJICKYJIA, DICKTPUICCKUH 3apsif, MPOBOTHHKH,
MOJTYITPOBOTHUKH, TUAJICKTPUKHU, (DOTODTIEMEHT, HHIAUKATOP, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, PacTBOP, PAaCTBOPHUMOCTb,
KpUCTaJUTMYECKasi peméTKa, CIIaBbl, PU3NYCCKUE BEIMYUHBI, CTUHUIIBI
M3MEPEHUsI, KOCMHYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: gporocunTes, Apixanue, bnochepa, 3xocucTeEMa, MUHEPATIbHBIE
yJ10OpEeHUs, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA .

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

KanengapHo-teMaTuiyeckoe IJiaHMPpOBaHMe N0 XUMMH 8 Kiace

2 yaca, 68 yacosB

No | Paznen. Tema ypoka Kon-Bo | [ara Hcnonvzosanu
4acoB | MpoBen | e
€HUs
0oopyooeanus
«Touxka pocma
Tema 1. Xumuss — BaxkHas 00J1acThb
€CTECTBO3HAHUA U MPAKTHYECKOM
AeATeIbHOCTH YestoBeka (5 )

1 | [Ipenmer xumuu Posib XuMuM B )KU3HU YenoBeka. | 1
XuMus B CUCTEME HayK. MeTO/1bl IO3HAHUS B
XUMUH.

2 | 3HaKOMCTBO ¢ TIpaBUIaMHU O€30TIaCHOCTH U 1 [udponas
npuémMamu pabOThl B XUMUYECKOH J1a00paTopuu. nabopaTtopus
[IpakTrueckas pabora: RELEON
Ne 1. IIpaBuna paGoTsl B 1ab0paTOprn U IPUEMBI [Mudposoit
oOpaiiieHus ¢ JJabopaTOPHBIM 000PYAO0BAHUEM TATINK

TeMnepaTypbl
CnupToBKa

Cseua.




3 | Tena u BemiecTBa 1

4 | ®usnyeckne CBOWCTBA BEIIECTB. ATperaTHoOe 1
COCTOSIHHE BEIIECTB .

5 | Hucteie BemectBa u cMec. CriocoObl 1 Hudporas
paznenenusi cmeceid. [IpakTuyeckas padboraNe nabopaTtopus
2. Paznenenue cMmecelt (Ha mpuMepe OUUCTKU RELEON
MOBAapEHHOW COJIN)
Tema 2. BemecTBa
U XUMHYeCKHe peaKkiuu
(159)+1 g

6 | ATOMBI U MOJIEKYJIbI. XUMUYECKUE DIIEMEHTHI 1

7 | 3HaKku (CUMBOJIbI) XUMHUYECKHUX AJIIEMEHTOB 1

8 | [IpocThic U ciiOXHBIE BelIecTBa. ATOMHO- 1
MOJICKYJIIPHOE YICHUE.

9 | Xumuueckas popMyina. BaqeHTHOCTh aTOMOB 1
XUMHYECKUX IJIEMEHTOB

10 | 3akOH MOCTOSIHCTBA COCTaBa BEIIECTB. 2

- | OTHOcuTenbHasa aroMHast Macca. OTHOCUTENbHAS

11 | monekynsipHas Macca .

12 | MaccoBas 10J1st XUMHYECKOT'O DJIEMEHTA B 1
COCTMHCHHUH

13 | ®uznveckre 1 XUMUYECKUE SBIICHUS 1

14 | Xummnueckas peakuusd. [Ipuznaku 1
U YCIIOBUS MTPOTEKAHUS XUMHUYECCKUX PEaKITUit

15 | Xumuueckue ypaBHEHUS 1

16 | Tumbl XUMHYECKUX peakimid. Peakius 1
COCTMHCHHSI

17 | Peakuus pa3inokeHus 1

18 | Peaknus 3amernieHus 1

19 | Peakiust oOMeHa 1

20 | 3akoH coxpaHeHHUs Macchl BemecTB. M. B. 1 BECHI
JIOMOHOCOB — YYEHBIN SHIUKJIONEIUCT. TEXHOXUMHUYECK

ue Win

9JICKTPOHHBIC,




cBeua; KoJida

TJIOCKOJIOHHAS
250 mi1; 10KKa
JUIS COKUTaHUS

BCHICCTB

21

KoHnTtponbHas padora Ne 1

Tema 3. Bo3ayx. Kucaopon.

Oxcuanl

(5 9)

22

Bo3xyx — cmech ra3oB. CocTaB Bo3myxa
Kucnopog — »1eMeHT 1 IpocToe BEIIECTBO.
O30H — aJIOTpONHAsA MOIUBUKAIMS KHCIOPOaa

23

Haxoxnenue kucinopoaa B mpupoie,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA (PeaKIiu
okuclieHus, ropenue. [lonarue o0 okcumax

24

CriocoObl OJTy4eHHsI KUCI0pOo/ia B T1a00opaTopun
¥ IpoMBbILIUIeHHOCTH. [[prMenenune kucaoposa.
[Tpaktuueckas padora

Ne 3. [Tonydyenue u coOupaHue Kucaopoaa,
M3yYE€HUE €r0 CBOMCTB.

25

TennoBo#t A3 PexT XUMHUUECKOHN peakiini,
MOHSATHE O TEPMOXUMHUYECKOM YPABHEHUU, IK30
U SHIOTEPMHUYECKUX PEAKITUIX

26

TomnuBo (yroyib 1 MeTaH). 3arpsi3HeHUE
BO3/1yXa, CIIOCOOBI €r0 MpeI0TBPAIIECHUSI.
VYcunenue napHUKOBOro 3gdekra, pazpyuieHue
030HOBOTO CJIOS .

Tema 4. Bogopoa. CocraB kucJiot u coJiei (5

4)

27

Bonopo — 351eMeHT 1 MPoCTOe BEIIECTBO

28

Haxoxnenue B mpupoje, Gu3ndeckue u
XUMHUYECKUE CBOMCTBA (HA IpUMEpPE
B3aMMO/ICHCTBUS C HEMETAJJIa MU M OKCUJaMU
METaJIJIOB

29

[Tpumenenue, ciocoObl MOTyYSHHUST BOJAOPO/IA.




[IpakTudeckas padora Ne 4. [TonyueHue u
coOupaHue BOAOPOJA, U3YyUEHHE €0 CBOICTB

30 | CocTaB KHUCIIOT U coJIeit
31
Tema S.
KosuvecTBeHHbIE OTHOIIEHUSI B XUMUH
(4 1)
32 | KomuectBo BemecTBa. Mok, MossipHas Macca
33 | 3akoH ABorajipo. MoJsipHbIii 00bEM Ta30B .
34 | Pacu€Tbl MO XMMUYE CKUM YPABHEHUSIM.
35
Tema 6. Boxa. PacrBopsl. Ilonsitue 00
OCHOBaHUsX (5 )
36 | ®usnueckre CBOMCTBA BOBI. AHAIIN3 U CHHTE3
— METOJIbI M3yYCHHUSI COCTAaBa BOIBI.
37 | XuMHU4YeCKre CBOMCTBA BOABI (PEaKIIUU C
MeTaJUTaMH, OKCHJIaMH METaJUIOB 1 HEMETaJIOB
38 | CocraB ocHoBanwmii. [lonarue 06 nHIUKATOpaAX [udponas
nabopaTtopus
RELEON
Hudposoii pH.
IITaTHB C
3KUMOM; TATh
XUMUYECKUX
cTakaHoB (25
MI1);
IIPOMBIBAJIKA
39 | Bona xak pactBopuTtens. PacTBopsbi. npubop st
PacTBopumocTs BeniecTB B Bojzie. [Ipaktuueckas OIIBITOB C
pabora: IIEKTPHUYECKUM
TOKOM;
No 5. ITpuroroBieHne pacTBOPOB C ’
. . . , HCTOYHUK
onpeeIEHHON MacCOBOM J0JIeH pPacCTBOPEHHOTO
MTOCTOSTHHOTO

BCIICCTBA.

TOKa: MPOOUPKH
— 2 mT.




IPOHYMEpPOBaH
HBIC; JTyYUHKA,;

CIIUPTOBKA;
pooKu — 2
IIT, MAHIIET
40 | Poxp pacTBOPOB B MPUPOJIE U B KU3HU YEIIOBEKA.
KpyroBopot Bozbl B ipupojie. 3arpsi3HeHNE
OpUPOJHBIX BoJA. OXpaHa ¥ OUMCTKA PUPOIHBIX
BOJ.
Tema 7. OcHOBHBIE KJ1aCChI HEOPTAHUYECKUX
COeIMHEHNH
(11a)+ 14
41 | Knaccugukanusi HEOpraHUYECKUX COCTUHEHUN.
42 | Oxcuapl: cocTaB, Kiaccuukaius (OCHOBHBIE,
- | kucnoTHBIE, aM(OTepHbIE, HecoTeo0paszyomue),
43 | HoMeHKIaTypa (MeXIyHapOoaHAs U
TpUBUAJIbHASA).
[TosryueHue u XuMHUYECKUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB.
44 | OcHoBaHUs: COCTaB, Kiaccuukanus, [Mudposas
- | HoMeHKIaTypa (MeXIyHapOaHas U nabopaTtopus
45 | TpuBHaNbHAs), PU3NIECKHE U XUMUYECKUE RELEON
CBOMCTBA, CIIOCOOBI MOTYYEHUS .
’ i Hudposoii pH.
IITaTUB C
32)KUMOM; TISITh
XUMHYECKUX
cTakaHoB (25
MIT);
IPOMBIBaJIKa
46 | Kucnotsl: cocraB, Kiaaccuukarnms,
- | HOMeHKJaTypa, (PU3NYECKUe U XUMUYe CKUe
47 | cBOMCTBA, CITIOCOOBI MOTYUCHHUS.

PHI{ AKTNBHOCTHU MCTAJIJIOB




48

49

Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJIYYEHUS1, B3AUMOJEHUCTBUE COJIEU C
MeTaJIaMH, KUCJIOTaMH, IIEJTI0YaMH U COJISIMU

50

['eneTnueckas cBS3b MCIKOY KilaCCaMH
HCOPTaHUYCCKHUX COGI[PIHCHHI?I

o1

[IpakTrueckas pabora:

Ne 6. Pemienue skcriepuMeHTaIbHBIX 33]1a4 10
TeMe «OCHOBHBIE KJIACCHl HEOPraHUYECKUX
COE€IMHEHUU

Hudporas
nJaboparopus

RELEON

Hudposoii pH.
IITaTHB C
32KUMOM; TIATh
XUMUYIECKUX
CTakaHoB (25
M),
ITPOMBIBAJTKA.

52

Koutponbshas padbora Ne 2

Tema 8. Ilepuoauyeckuii 3aK0H U MePUOAUYEC
Kasl cucreMa Xxummu4deckux iemenTon /1. U. M
enjesie eBa. Crpoenue aroma (7 )

53

[IepBble MOMBITKU KJIACCU(PUKALNNA XUMUYECKUX
anemMeHTOB. [loHATHE O rpynmax cXOgHbIX
JIEMEHTOB (ILEJIOY HbIE U HIEJIOYHO3EMETIbHbBIE
METaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl) .

54

DnemMeHThI, KOTOpble 00pa3yroT aM(oTepHBIE
OKCHJIBI U THAPOKCH/IBI

55

[leprognyecknii 3aKOH U IEPUOINYECKAS
CHUCTEMA XUMHUYECKUX 31eMeHToB JI. 1.
Menpeneesa. [lepuoapl, rpymnmsl, HOATPYIIIIHL.
PuU3NYECKNN CMBICI IOPSAKOBOTO HOMEpPA
3JIEMEHTA, HOME POB MEPUOAA U TPYIIIIHI.

56

Crpoenne atoMoB. COCTaB aTOMHBIX SIAED.
N3otormnsl

57

OnextpoHbl. CTpoeHHE dIEKTPOHHBIX 000I04YEK
aTOMOB MepBbIX 20 XUMUYECKUX JIEMEHTOB
nepuoguueckou cuctemsl Jl. 1. MenneneeBa

58

XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA T10 €T0
IIOJIO’KEHUIO B iepuoandeckon cucreme /1. .
MenneneeBa




59

3HauYeHHE NMEPUOTUYECKOTO 3aKOHA

U TIEPUOIUYECKON CUCTEMBI XUMHUYECKHUX
AJIIEMEHTOB JUJISl Pa3BUTHS HAYKH U MPAKTUKH. [].
N. MenneneeB — y4€HbIi, IIEArOT U
rpaX<aHuH.

Tema 9. XuMmnueckasi CBf3b.

()KHCHHTeHLHO-BOCCTaHOBHTeﬂLHLKEpeaKHHH

(8 1)

60 | DIeKTPOOTPUIIATETHHOCTH ATOMOB XUMHUYECKUX
3JIEMEHTOB

61 | Monnast xuMuueckast CBs3b Hudposas
nabopaTtopus
RELEON
Hudposoit
JATYUK
TEeMITepaTyphl
IUIATUHOBBIN;
TATIAK
TEeMITepaTypbl
TEpMONAPHbIN

62 | KoBajgeHTHO-TIOSIpHAS CBS3b Hudposas
nabopaTtopus
RELEON
[udporoii
TATIHK
TEeMITepaTypbl
IJIATUHOBBIN;
TATIHK
TEeMITepaTypbl
TEPMOIIAPHBIN

63 | KoBaneHTHO- HEMOJSIpHAS CBSI3b

64 | CteneHb OKUCICHUS

65

66 | OKUCIUTENHLHOBOCCTAHOBUTELHBIE PEAKIIUU

- | (OBP). Ilpotieccel OKUCIEHUS U

67 | BocctanoBneHus. OKUCIUTENH U

BOCCTAHOBHUTCIIN.




68

KonTtponbsHas padora Ne 3

KaHeHHapHO'TeMaTH‘IeCKOC IJIAHUPOBAHUE 11O XUMHUH 9 kJaacc

2 yaca 68 yacoB

Tema paznena u ypoka

KomnyecTBo yacoB

[laTta
MpOBEJIC
HUS

Hcenonwvzoeanu
e

obopyooeanus

«Touka pocma

IHoBTOpPEHME U
yriy0JjieHue 3HAaHM i OCHOBHBIX
pa3jenoB Kypca 8 kiacca

(5u)+lu

[lepnoanyecknii 3aK0H.
[lepnoanueckas cucrema
XUMHYeCcKuX raemenToB 1. H.
MengeneeBa. CTpoeHrE aTOMOB

3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB XMMUYECKHUX DJIEMEHTOB
MEePBBIX TPEX MEPUOIOB, KaJus,
KaJIbIUS U UX COCAUHEHUN B
COOTBETCTBHHU C MOJOKEHUEM
3JIEMEHTOB B IEPUOANYECKON
CHUCTEME U CTPOCHUEM UX aTOMOB

Kimaccudukanuys u
HOMEHKJIaTypa HEOPraHUYECKUX
BELIECTB (MEXAyHapOIHAS U
TpHBHUAJIbHAS)

XHUMHYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBbIM




KjlaCCaM HCOPTaHUYCCKHX
COCHHHCHHﬁ, HNX TCHCTHUYCCKAasa
CBA3b HCOPIraHNMYCCKNX BCUICCTB

6.| CTpoeHue BeliecTBa: BUABI Hudposas
XUMHUYECKOM CBA3U. THUIIBI naboparopus
KPUCTAJUTMYECKUX PEIIETOK, RELEON
3aBUCHMOCTBH CBOMCTB BELIECTBA .
- Hudposoit
OT TUIA KPUCTAJUINYECKOM
, JTATYUK
PEIIETKH .
TeMIIepaTyphl
IJIATUHOBBIN
7.| KontponbHas padotaNel
8.| Tema 1. OcHOBHBIE 3aKOHO MepP
HOCTH XUMHUYECKHUX Peakuuii
(4 9)
9.| Knaccuduxarus XuMUIECKUX
PEeaKIMii 10 pa3IMYHBIM
MPU3HAKAM.
10. | [TonsTHE O CKOPOCTH Hudposas
xuMu4deckon peakuuu. [Ionstue nabopaTtopus
0 TOMOTEHHBIX U T€TEPOreHHBIX RELEON
CaKIUAX . .
peaxtt Hudposoit
JATYUK
TEeMITepaTyphl
MJIATUHOBBIN
11. | [loHsiTHE O XUMHUYECKOM [udposas
paBHOBecuU. PaKTOPHI, nabopaTtopus
BIIUSIIOIIIME HA CKOPOCTh RELEON
XUMHUYECKOUN peakinuu 1 .
peaKil Hudposoit
MOJIO’KEHUE XUMUYECKOTO
JTATYUK
paBHOBECHS .
TEeMITepaTyphl
MJIATUHOBBIN
12.| MexaHu3M OKUCIUTEIBHO-

BOCCTAaHOBUTENBHBIX PEaKIui
(2JIeKTPOHHBIN OanaHc
OKHCJIUTEIHbHOBOCCTAHOBUTE
HOU peakiyH).




Tema 2. DiekTpoJuTHYECKAS [T
uccouuanusa. XuMu4ecKue pea
KI[UM B PacTBOpax

(8 9)

14.| Teopust 3NEKTPOIUTUYECKON Hudposas
JTUCCOLIMAINU. DIEKTPOIUTHI U nabopaTtopus
HEAJICKTPOIUTHI. KaTHOHBI, RELEON
aHUOHBI. MexaHu3M JUCCOLH .

! H Hudporoit
aIlMu BEUIECTB C Pa3IMUYHBIMU
o TATYUK
BUJIAMU XUMHUYECKOU CBSI3H.
3JIEKTPOIIPOBOJ
Cremnenb TUCCOIUAIUY.
HOCTH
CuiibHbIE U clla0ble
AIEKTPOIIUTHI
15. | Peakiiuu noHHoro oomeHa, Hudposas
YCJIOBUS UX IPOTEKAHMUSI. nabopaTtopus
HNoHHBIE ypaBHEHHS pEAKLIH. RELEON
Hudposoit
TATYUK
3JIEKTPOIIPOBOJ
HOCTH
16. | XuMHuueckue CBOMCTBA KUCIIOT,

OCHOBA HUU U COJIEU B CBETE

IpeICTaBICHUA 00

3JIEKTPOJINTUYECKOMN

JUCCOIUALINHT

17.| ITonsitue o TUAPOIAN3E COJEH.

18. | [Ipaktuueckas padota No 1 Hudposas
Pemienne sxcrnepuMeHTanbHBIX nabopaTtopus
3a7a4 10 TEME RELEON

[udporoii
TATYUK
3JIEKTPOIIPOBOJ
HOCTH

19.| Tema 3. O6masn
XapaKTePUCTUKA XUMUYECKHX
3j1eMeHTOB VIIA-
rpynnsl. I'asiorens (4 1)

20. | O0mras xapakTepucTuKa
rajioreHoB . OcoOeHHOCTH
CTPOEHUSI AaTOMOB ATUX




AJIEMEHTOB, XapaKTEepPHBIE 15
HUX CTETIEHU OKHUCIICHUSI.
Ctpoenue u Gpuznueckue
CBOMCTBA MPOCTHIX BEIIECTB —
raJIOr€HOB

21,

XHUMHUYECKHEe CBOMCTBA HA
MpUMEPE XJIOpa
(B3aUMOJICIICTBHE C METaIaMU,
HEMEeTaJJIaMHU, [IEJI0UYaMHM ).
Xnopoogopoa. ConsiHas
KHCJI0Ta, XUMHYECKHNE CBOMCTBA,
MOJy4Y€HUE, IPUMEHECHUE.

22,

DU3HOIOrNYECKOE NEUCTBUE
XJIOpa ¥ XJIOPOBOAOPOJA Ha
OpraHMU3M YEJIOBEKA.
Baxnenmue Xjopuasl 1 Ux
HaXO0KJICHUE B IIPUPOJIE .

Hudposas
nabopaTtopus

RELEON

23.

[IpakTrueckas pabora:

No 2. Tlonydenue cossaHOM
KHCJIOTHI, U3yYEHUE €€ CBOWCTB

Hudposas
nabopaTtopus

RELEON

24,

Tema 4. O0masn
XaPAKTEePUCTUKA XUMUYECKUX
3JjieMeH- TOB VIA-rpynnsl.
Cepa u eé coenunenus (5 4)

25,

OO6m1ast xapakTepucTHKa
a1eMEHTOB VIATpynIbL.
Oc00EHHOCTH CTPOCHHUS aTOMOB
ATHUX AJIEMEHTOB, XapaKTepHbIE
JUTSL HUX CTETIEHU OKHUCIICHUS

26.

Crtpoenue u puznueckue
CBOMCTBA MPOCTHIX BEHIECTB —
KHCJIOPOJA U CEPBL.

AnnotponHsle MOaUpUKALIUN
KHUCJI0pOZa U cepbl. XUMHUYECKHE
CBOWCTBA CEPBHI.

CepoBoaopo/1, CTpOEHHE,
du3nUecKrue 1 XUMUYECKHE
cBoricTBa. OKCHUIBI CEPBI KaK
PEICTaBUTENN KUCIOTHBIX
OKCHJIOB




217,

Cepnas xucnota, pusnueckue

U XMMUYEeCKHue CBoMcTBa (001ue
KaK TpeICTaBUTEN Kilacca
KHCJIOT U CTICTIU(UIECKHE),
IPUMCHCHHUE

[Hudporas
naboparopus

RELEON
Hudposoit

TATIAK
AIEKTPOINPOBOT
HOCTHU

28.

XYUMHUYECKHE pEeaKIInu, JIexkKaII1e
B OCHOBE MPOMBIIIJIEHHOTO
croco0a MoJIy4eHHs] CepHOM
kucnoThl. Conu cepHOi
KHUCIIOTHI.

29.

Haxoxnenue cepol u €€
COEIMHECHUN

B Ipupoie. XUMHUECKOE
3arpsi3HEHUE OKPYKaroen
Cpellbl COeTMHEHUSMHU CEPBI
(KUCIIOTHBIE TOXK/IH,
3arpsi3HEHUE BO3/IyXa U
BOJIOEMOB), CITIOCOOBI €r0
peI0TBPAIICHUS

30.

Tema 5. O0masn
XapaKTepPUCTUKA XUMUYECKHX
3JIeMeHTOB VA-rpynnsl.

A30T, Gocdop u ux coeMHEHH
s1 (7 1)

31.

OO611ast xapakTepucTHKa
3JEMEHTOB VATpYIIIIbIL.
Oc00EHHOCTH CTPOCHHUS aTOMOB
ATHUX AJIEMEHTOB, XapaKTepHbIE
JUTS HUX CTETIEHU OKHUCIICHUS

32,

A30T, paclipoCTpaHEHUE B
npupoze, puanyeckue u
XMMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoje

33.

AMMHak, ero Gpu3ndecKue u
XUMHUYECKHUE CBOMCTBA,
noixy4yeHue u npumeHenue. Conu
aMMOHUSI, MX (puznyeckue u




XUMHYECKHE CBONCTBA,
IIPUMEHEHUE.

[Ipaktuueckas padora Ne 3.
[Tonyuenune ammuaka, U3yueHue
€ro CBOKCTB.

34,

A30THas KHCIO0Ta, €€
(GU3HYECKUE M XUMHUYCCKHE
cBoOMcTBa (0OIIKE Kak
IIPEICTaBUTEIIS KJlacca KUCIIOT U
crienugpuyIecKue).
Hcrionp30BaHe HUTPATOB H
COJICH aMMOHMS B KaueCTBE
MUHEPaIbHBIX YI00pEeHUH

Hudporas
naboparopus

RELEON
Hudposoit

JaTYnK
AIIEKTPOIIPOBO/T
HOCTHU

35.

XUMHYECKOE 3arpsA3HCHUE
OKPYKAIOIIEH CPEbI
COCJIMHECHMSAMH a30Ta
(KUCIIOTHBIE TOXK/IH,
3arpsA3HCHUE BO3/Y Xa, IIOYBBI U
BOJOEMOB

36.

®docdop, aIOTPOIHBIE
Moaupukanuu docdopa,
duznyecKre 1 XUMUIECKHE
CBOKWCTBA

37.

Oxcun pochopa(V) u
dbocdopHas kuciora,
duznyecKre 1 XUMUIECKHE
CBONCTBA, MOJIyYCHHE.
Hcnons3oBanue ocdaros B
KaueCTBE MHUHEPATbHBIX
yaoOpenuii. 3arpsisHeHUE
MIPUPOJHBIX BOJIOEMOB
dbocdharamu

38.

Tema 6. O011as XapaKTepUCTH
KA XHMHY€eCKHX dj1eMeHToB |V
A-

rpynnbl. Yrjepoa u KpeMHUii
H UX COeMHEHUS

8u)+1

39.

Yraepon




40.

Oxkcupel yriepoja, ux
bu3uYECKre 1 XUMUYECKUE
CBOMCTBA.

41.| YronbHas KHCJI0Ta ¥ €€ COJIM, UX
bu3HYecKre 1 XUMUUIECKHE
CBONCTBA, MOJIyYeHHUE U
pUMEHEHHE.
42. | IlepBoHayabHbBIC TTOHATHS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COCTMHEHUSIX yTIIepo/a:
O0COOCHHOCTH COCTaBa 1
ctpoeHnus. [lonarue o
OMOJIOTUYECKH BaYKHBIX
BEIIECTBAX: )XHUpax, OenKax,
43.| Kpemuuii, ero ¢puszndeckue u
XUMUYECKHE CBOMCTBA,
MOJTyYCHUE U TIPUMCHCHHE.
44| TlpakTueckas padora Ne 4 Hudposas
[Tomy4yeHue yriieKuciaoro rasa. nabopaTtopus
KauecTBenHas peakius Ha RELEON
KapOOHAT-UOH .
Hudposoit
JaTYNK
AIIEKTPOIIPOBO/T
HOCTH
45. | Ilpaktnueckas padbara Ne 5 [Mudposas
Pemenne sxcriepuMeHTaIbHBIX nabopaTopus
3agad4 1o reMe «HemeTtamibny. RELEON
Hudposoit
JaTInK
AIEKTPOIPOBOT
HOCTH
46. | KontponsHas pabota
47.| Tema 7. O0mme cBoiicTBa MeTa
JUI0OB
(49)
48.| OOmmas xapakTepUCTHKA

XMMHUYECKUX IJIEMEHTOB —
METAJUIOB HA OCHOBAHUH UX
TIOJIOKEHHUSI B IEPUOIMYECKOU




CHUCTEME XUMHUYECKUX DIJIEMEHTOB
.. MenaeneeBa u CTpoCHUS
aTOMOB

49.

CrpoeHue MeTauioB.
Merannnueckas CBsI3b U
MeTaJuIn4ecKas
KPUCTAJJINYECKAst PEIIETKA.
DIIEKTPOXUMHUYECKUN Pl
HaIIPsSKEHUM METaJUIOB

50.

Du3NYECKUE U XUMUYECKHUE
CBOMCTBA METAJIJIOB .

51.

Ob61ue cnocoObl MOTy4YeHUS
meTaiioB. [loHsTHE O KOppO3UH
METAJIJIOB U OCHOBHBIE CITIOCOOBI
3amUThl OT Koppo3uu. CriiaBbl
(cTaiib, YyTyH, TIOPATIOMUHHM,
OpoH3a), X PUMEHEHUE B OBITY
Y TIPOMBITIUICHHOCTH

52,

Tema 8. BaskHelme MeTaLJIbI
M UX COeJUHEHHUSA

(16 )+ 2

53.

[[{enoynble METAJLIIbI.
[TonoxeHue B MepuoANIECKON
CUCTEME XMMHUYECKUX IJIEMEHTOB
. 1. MenneneeBa, CTpoeHUE
aToMoB. HaxoxxneHue B mpupoe

54,

duzndecKrue U XMUMHUYECKHUE
CBOMCTBa (Ha MpUMepe HATPUS U
KaJIus

55.

OKCI/II[BI U TUAPOKCUIABI HATPUSA U
KaJius

56.

[IpuMeHeHune meIoYHbIX
METAJJIOB U UX COEITMHEHUN.

o7,

IIlenouHO3EeMENIBbHBIC METAJLIBI
MarHuil ¥ KaJblUi, CTPOCHUE
atomoB. [lonoxe Hue B
MIEPUOINYECKON CUCTEME




XUMHUYE CKUX 3JIeMeHTOB /[. .
Menpeneena.

Haxoxnenue B nmpupone

58. | ®usnueckue U XUMHUYECKUE
CBOMCTBA KAJILIMS U MarHus

59. | Baxkneiimme coequHEHUS
KaJIbIUS (OKCHI, TUAPOKCHI,

COJIN).

60. | XKecTkoCcTh BOIBI M1 CLIOCOORI €€
ycTpanenus. [Ipaktuyeckas
pabota Ne 6. JKECTKOCTH BOJIBI U
METO/BbI €€ YCTPAHEHHUS

61. | AJTIOMHHUIA.

62. | dusnueckre U XUMHUYECKHE
cBoricTBa. AMdoTepHbIe
CBOMCTBA OKCHJA ¥ THIPOKCHA

63. | ’Keneso. Hudposas

nabopaTtopus
RELEON
Hudposoit
aTYUK
TaBJICHUS

64. | dusnueckue U XUMHUYECKUE
CBOICTBA JKeJie3a

65. | OKCUIBI, TUAPOKCUIBI U COJTH
xenesa(1l)

u xenesa(Ill) .

66. | [IpakTrueckas padota Ne 7. [Mudposas
Pemenue axcrepuMeHTaIbHBIX naboparopus
3aJa4 1o TeMe «MeTauibD» . RELEON

Hudposoit

ATYUK

JTaBJICHUS
67.| KoarponpHas padota Ne3

68.| Tema 9. BemecrBa n maTepual

bI B JKU3HU Y€JI0BCKa
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