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HOACHUTEJBHASA 3AIINCKA

PaGouast nmporpamMma nmo xumuu Jjist 9 Kjacca cocTaBjeHa B COOTBETCTBUU C
®I'OC ocHOBHOro 00111eT0 00pa30BaHUs, TPEOOBAHUSIMHU K pe3ybTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUs,
OenepanbHbiM 3aKOHOM Ne371 — @3 ot 24.09.22r. «O BHECEHUM U3MEHEHUU B
denepanbHbii 3ak0H «O0 oOpazoBanuu B Poccuiickoit @enepanun» u cratbeid 1
®enepanpHoro 3akoHa «OO0 o0s3aTenbHBIX TpeOoBaHMsX B Poccuiickoit
®epnepanuny, npukas Munucrepctsa npocsenieHuss PO Ne370 ot 18.05.2023. 3a
OCHOBY B3$iTa IMPUMEpHAasi MporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMUH,
U aBTOpCKas mporpamma kypca xumuu juist 8-11 xiaccoB oOrieo0Opa3oBaTeabHbIX
yupexaennii  (6azoBeiii  ypoBeHb)  O.C.l'abpuensna (YMK — Xuwmwus,
O.C.I'abpuensn).

Brinonnenne nporpammel ooecnieueHo Y MK:

— Xumusa. 9 kjacc:  yuyeOHMK g 001eo0pa3oBaTeIbHBIX
yupexaenuit/O.C.I'abpuensn.- dpoda;

— Xumus. 9 kiacc: KOHTPOJbHBIE U MPOBEPOUYHBIE PAOOTHI K YUECOHUKY
O.C.I'abpuensina «Xumus. 8 kinaccy, poda;

— Xumus. 9 Kinacc: 3JIeKTpoHHOE yueOHoe uznanue. Jpoda.

Jlannass mporpaMma KOHKPETH3UPYET CojAepKaHue CcTaHaapra, Aaért
pacmpejenieHde Y4eOHBIX YacoB IO pasjeliaM Kypca, TOCIeI0BaTEIbHOCTD
U3YUYCHUS TEM U Pa3lIe]IOB ¢ y4E€TOM METaNpEeIMETHBIX M TMPEAMETHBIX CBS3CH,
JIOTUKH y4eOHOTO Mpoliecca, BO3PaCTHBIX 0COOCHHOCTEN ydamuxcsa. B nporpamme
onpenenéH MNepeyeHb IEeMOHCTpPALMM, JIA0OPATOPHBIX OIBITOB, MPAKTUYECKUX
3aHATHI U PACUETHBIX 3a7a4.

PaGouasi mporpamMmma mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO mojaxoja. B
porpamMMe YUUTBHIBACTCS peau3aliis MEXKIPEIMETHBIX CBA3€H C KypcoM (U3HKHU
1 OMOJIOTHH.

OBnazeHne OOy4YAIOMIMMUCS CHUCTEMOM XWUMUYECKUX 3HAHUW, YMEHUU U
HaBBIKOB HEOOXOJMMO B TOBCEIHEBHOM KWU3HU Ji1 0€30MacHOro OOpallleHHs ¢
BCIIIECTBAMH, MaTepuajlaMd ¢ XHMHUYCCKUMH IporieccaMu. ITO IOMOTaeT
YCHEITHOMY HM3YYCHHIO CMEXHBIX JUCIUIUIMH M CIIOCOOCTBYET MPOIOJDKESHUIO
OOy4eHHSI B CHCTEME CpPEIHEro Mpo(EeCCHOHAIBHOTO W BBHICHIETO OOpa30BaHUA.
HemanoBaxHyt0 pojib CHCTEMa XWMHUYECKMX 3HAHWW WIPacT B COBPEMEHHOM
oOIIecTBe, TaKk KaK XUMHUS W XUMHUYECKUE TEXHOJIOTHH (B TOM 4YHCIEe OHWO- U
HAHOTEXHOJIOTHH ) MPEBPAIAIOTCS B PEBOTIOIMOHHYIO TIPOU3BOAUTEIBHYIO CHITY.

B coorBerctBUM ¢ DenepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTCIIBHBIM
CTaHJapTOM OCHOBHOI'O 0OIIero oOpa30oBaHUs TJIABHBIMU YeaAMuU W3y4CHUS
XUMUHU B 9 Kj1acce SBJISIOTCSA:



GopMupoBaHne y OOYyYarOIIMXCS CHCTEMbl XHMHUYECKUX 3HAHMM Kak
KOMIIOHEHTA €CTECTBEHHOHAYYHBIX 3HAHUII;

OCBOCHHME BAKHEUIIUX 3HAHUN 00 OCHOBHBIX MOHSATUAX U 3aKOHAX XHWMHH,
XHMHUYECKON CHUMBOJIMKE;

OBJIAJICHNE YMEHUSMHU HAONIIOaTh XMMHUYECKUE SIBIICHUS, MPOBOJIUTH
XUMUYECKUH OKCIIEPUMEHT W Ha €ro OCHOBE [IeJlaThb BBIBOABI U
YMO3aKJIIOUEHHUsI, TIPOU3BOJIUTh PAacyeThl HA OCHOBE XUMHUYECKUX (HOpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

pPa3BUTHE MMO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEM
B IIPOLIECCE MPOBEJICHHUS XUMHUYECKOIO IKCIIEPUMEHTA, CAMOCTOSTEIBHOTO
NpUOOpPETEHUs] 3HAHUM B COOTBETCTBUU C BO3HUKAIOIIMMH >KHU3HEHHBIMU
MOTPEOHOCTIMU;

BOCIIMTAHHWE OTHOIICHHS K XMMHUHU KaKk K OJHOMY U3 (hyHIaMEHTaJIbHbBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY O0IIEUETI0BEUECKOU KYIIbTYPHI;

MPUMEHEHUE TMOJYYEHHbIX 3HAHWM W yMEHHAd g 0e30IacHoro
UCIIOJIb30BaHUs BEUIECTB U MAaTEPUAJIOB B OBITY, CEIBCKOM XO3SIICTBE U Ha
IIPOU3BOJICTBE, PELICHUSA IPAKTUYECKUX 3a4a4 B IIOBCEIHEBHOM >KU3HH,
NPEAYNPEKICHNUS SABJICHUN, HAHOCAIIMX Bpel 3I0pOBBIO YEIOBEKAa U
OKpYKaIOIIEN CpeIE;

pa3BUTHE  JIMYHOCTH  OOYy4YalIIMUXCSA, UX  HMHTEIUIEKTyaJlbHBIX U
HPABCTBEHHBIX KauecTB, (POPMUPOBAHHE T'YMAHUCTHUYECKOIO OTHOILIEHUS K
OKPY’KaIoIlleMy MUPY U SKOJIOTMUYECKHU L[EI1eCO00pa3HOro MOBEJACHUS B HEM;
[IOHUMAHHWE B3aUMOCBA3M TEOPUM M NPAKTUKH, YMEHUE IPOBOIAUTH
XUMHYECKUN IKCIIEPUMEHT.

Jlnsg nmocTwkeHusi STUX Ilelel B Kypce XxuMuu 9 Kiacca pemarTcs

CIIAYIOIINE 321K

bopMHUpYIOTCS 3HAHUS OCHOB XUMWYECKONW HAyKH — OCHOBHBIX (DaKTOB,
MOHATUM, XUMHUYECKUX 3aKOHOB W TEOPH, BBIPAXKEHHBIX MOCPEICTBOM
XAMHUYECKOTO A3bIKa;

pa3BUBAIOTCSI yYMEHHUS HAOMIOAaTh U OOBACHATH XWMHYECKUE SIBJICHUS,
MPOUCXOMSIIUE B TPHUPOAE, JTabOpPaTOPHBIX YCIOBUSX, B OBITY W Ha
ITPOU3BOJICTBE;

MpUOOPETAIOTCA  CHEIUaIbHBIE YMEHUS ¢ HaBBIKM 10 0e30MacHOMY
oOpallleHUI0 C XUMUYECKUMU BEIIECTBAMU, MaTepUaIaMH U TIPOLIECCaMU;
dbopmupyercss  T'YMaHUCTHYECKOE€  OTHOIIEHWE K  XUMHH  Kak
MIPOU3BOJUTEIILHON CUJie OOIIECTBA, C TOMOIIBI0 KOTOPOM pemIaroTcs
r100abHBIC TTPOOJIEMBI YEJIOBEUECTBA,



— OCYIIECTBISIETCSI MHTErpalnuss XUMHYECKONM KApTUHBI MHpPA B E€IUHYIO
HAYYHYIO KapTHUHY;

— obecnieunBaetcst 3(HEKTUBHOE COUETAHUS YPOUHBIX M BHEYPOUHBIX (HOpM
opraHu3andd 00pa30oBaTEILHOIO MPOLEcca, B3aUMOJECHCTBHUA BCEX €ro
YYaCTHUKOB;

— (dopmupyeTcs TO3UTHUBHAasg MOTHBalUg oOydarommxcss K  ydeOHOM
NesTEeIbHOCTH;

— BHEAPAIOTCA B 00pa30BaTeIbHBINA MPOLIECC COBPEMEHHBIE 00pa3oBaTeIbHbBIE
TEXHOJOTHH (B TOM 4YHCIIE MPOEKTHO-UCCIEA0BATEIbCKUE), (OPMUPYIOLINE
KJIFOUEBbIE KOMITETEHIIUU.

PabGouass mporpamma mnpexycMaTpuBaeT (QOPMUpPOBAHUE Y YyYalIUXCS
oOmIey4yeOHbIX ~ YMEHUW M HAaBBIKOB, YHHMBEPCAJIBbHBIX YUE€OHBIX JACHCTBUU H
KJIIFOUEBBIX  KOMIIETEHIWWA: yMEHHUE CaMOCTOSITEIbHO H  MOTHUBHPOBAHHO
OpraHU30BbIBaTh  CBOK  IO3HABATEIBHYIO  JEATEIBbHOCTh;  HCIIOJIb30BAaHUE
AJIIEMEHTOB MPUYUHHO-CIIEICTBEHHOIO U CTPYKTYPHO-()YHKIMOHAIBHOTO aHAJIN3a;
ONpEJEICHUE CYIIHOCTHBIX XapaKTEPUCTUK HW3y4aeMoro oOOBEKTa; yMEHHE
pa3BEepHYTO OOOCHOBBIBaTh CYXKJICHHS, JlaBaTh OIpPEJEICHUs, MPUBOJIUTH
JI0KA3aTENIbCTBA; OLICHUBAHME UM  KOPPEKTUPOBKA CBOEr0 TOBEACHUA B
OKpPYaroIEeM MHUpE.

B 5TOM HampaBieHWM TNPUOPUTETAMH SIBISIOTCS: HCMHOJB30BAHUE IS
MO3HAHUS OKPYKAIOLIEro MHUpa pa3IMYHbIX METOAOB (HAOIIOIECHUS, U3MEPEHUS,
OMBITHI, SKCIEPUMEHT); MPOBEJACHUE TMPAKTUYECKUX M J1aOOpaTOpPHBIX padoT,
HECJIOKHBIX JKCIIEPUMEHTOB W OINHUCAHWE HUX PE3yJbTAaTOB; HCIOJb30BAHUE JIS
pelieHrs TO3HABaTEIbHBIX 3a/lad  Pa3IMUYHbIX HUCTOYHUKOB HH(pOpMAIUU;
COOJIIOJICHNEe HOPM M TIPaBWJI TIOBEJCHUS B XUMHUYECKUX JlabopaTopusix, B
OKpY’Karolllel cpelie, a TakKe IPaBUil 3J0pOBOT0 00paza xKHU3HU.

Jlannast pabouas mporpaMMa MOXET OBITh peaqTu30BaHa npu
WCIIOJIb30BAaHUU TPAAUIMOHHOW TEXHOJIOTMM OOYYEHUs, a TaKXe DJIEMEHTOB
JPYTUX COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHM, NepeAoBbIX ¢GOpM U
METO/I0B OOYy4Y€HHsI, TAKUX KaK MpOOJEMHBIM METOJ, pa3BHUBarollee O00yyeHUE,
TECTOBBIN KOHTPOJb 3HAHUW U JIP. B 3aBUCUMOCTH OT CKJIOHHOCTEN, MOTPEeOHOCTE,
BO3MOYKHOCTEH M CIIOCOOHOCTEH Kiacca.

OcHoBHO#T (OopMOH OpraHU3aKMKH YYEOHOTO MpOIecca SBISETCS KIACCHO-
ypo4yHasi cucTemMa. B  KadecTBe JOTMOJHUTENBHBIX (OPM  OpraHU3alUU
0o0pa30BaTeNbHOTO  MpoOIlecca  HCHONB3YETCS  CHUCTEMa  KOHCYJIbTAallMOHHOU
MOAJCP)KKH, WHIAUBUIYATbHBIX 3aHATHMN, caMOCTOSTEIbHAs paboTa ydaliuxcs C
WCIIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUM, B TOM YHCIIC
JTVCTAHIIMOHHBIX. OpraHu3aius COpoBOXKICHUS yJallluXcsl HaIIpaBJieHa Ha:

— CO3/1aHUE ONTUMAJIbHBIX YCIOBUN O0yUEHUS;



— HCKJIIOYEHHE MCUXOTPaBMUPYIOMUX (HaKTOPOB;
— COXpaHEHUE IICUXOCOMATUYECKOI0 COCTOSIHUSA 310POBbsl YUalllUXCs;
— Pa3BUTHE MOJOKUTEIBHON MOTUBALIMM K OCBOECHHIO IIPOTPAMMBI;

— Pa3sBUTUC HHAUBUAYAJIBbHOCTH U OJAPCHHOCTHU KaXX 10T O pe6eHKa.

OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

OcoOenHocTn  coaepkaHus OOy4YyeHHS] XUMUU B OCHOBHOW  IIIKOJIE
oOyCJIOBJIEHBI CITeNU(PUKON XUMHUW KaK HAyKd W TIOCTaBJICHHBIMH 33JladyaMH.
OcCHOBHBIMH TIPOOJIEMaMH XUMHUU SIBJISIIOTCS. HM3YyUYEHHE COCTaBa M CTPOCHUS
BEIIIECTB, 3aBUCHMOCTHM HX CBONCTB OT CTpPOCHHs, TMOJYyYEHHE BEIIECTB C
3aJlaHHBIMU CBOMCTBAMHM, MCCIIEJOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX pEaKIUi
U IyTEN yIpaBiIEHUS UMU B LEJSAX MOJIYYEHHUS BEUIECTB, MATEPUAIIOB, SHEPTUU.

Oco0OeHHOCTBIO TIpeMeTa «XUMHs» SIBISETCS TOT (PaKT, YTO XUMHS, Kak
OJIHA U3 OCHOBOMOJIAraloIIuX 00JIaCTel €CTEeCTBO3HAHMUS, SBIISETCS HEOTHEMIIEMOMN
4acThi0 OOpa3oBaHUsl MIKOJIBHUKOB. Kaxablii yeloBeK KUBET B MUPE BEILECTB,
MOATOMY OH JIOJDKEH HMMETh OCHOBBI (DYHIAMEHTAJIbHBIX 3HAHUW M0 XUMUU
(XuMuYeckass CUMBOJIMKA, XUMHUYECKHE MOHATUS, (DAKTHI, OCHOBHBIC 3aKOHBI U
TEOpUH), TO3BOJISIONINE BBHIPAOOTATh MPEJCTABICHUS O COCTAaBE BEIIECTB, HX
CTPOEHUH, TPEBPAIICHUAX, TMPAKTUYECKOM HCIOJIB30BaHUM, a Takke 00
OMAaCHOCTH, KOTOPYK) OHHM MOTYT MpEACTaBIATh. M3ywyas XuUMHIO, ydalluecs
Y3HAIOT O MaTepuajbHOM €IMHCTBE BCEX BEIIECTB OKPYXAIOIIETO MUpa,
00YCJIOBJIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, MTO3HABAEMOCTH U
MPEICKa3yeMOCTH XUMHUYECKUX SIBICHUM. M3ydyeHuWe CBOWCTB BEIIECTB U HX
MpEBpaIEHUM CITOCOOCTBYET PA3BUTUIO JIOTMUYECKOTO MBIIUICHHUS, a IPaKTUIeCKas
pabota ¢ BemiecTBaMu (J1a0OpaTOPHBIE OMBITHI) — TPYIOJIIOOHIO, aKKYPAaTHOCTH U
coOpanHoct. Ha mnpumepe XuMuM ydaniuecs TMOMY4YalOT TMPEACTABICHUS O
METO/IaX MO3HAHMS, XapAKTEPHBIX NIl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIIBHOM
U TEOPETUYECKOM).

XuMus Kak y4eOHBIN MpeIMET BHOCUT OOJIBIIION BKJIA] B JOCTUKEHUE LIeJIeH
OCHOBHOTO  00miero oOpa3oBaHHUS YW  MOXKHO  BBIJICIUTh  BaKHEHIIUE
coJiep>KaTeNIbHbIC IMHUM MPEIMETa:

— «BEILIECTBO, CTPOEHUE BEILIECTBA» — COBPEMEHHBIE MPEACTABICHUS O
CTPOCHMM aTroMa M BellecTBa Ha ocHoBe Ilepuoguueckoro 3akoHa u
ITepuomnueckont cucrembl xumudeckux sneMeHToB [l. M. Menneneena,
YUYCHUS 0 XUMUYECKOU CBSI3U M KPUCTAJUIMYECKOM CTPOSHUHU BEIIECTBA;

— «XUMHUYECKasi peakius» — 3HAHWUS O MPEBPAIICHUSIX OJHUX BEIIECTB B
JIpyrye, TUIOJOTUA XUMHUYECKUX PEaKIUH, YCIOBUSX UX MPOTEKaHUS U
croco0ax ympaBJIeHUSI UMU;



— «METOJbl MO3HAHUS XUMHUW» — 3HAHUSA, YMEHHUS U  HaBBIKU
DKCHEPUMEHTAJIbHBIX OCHOB XMMHHM [JISl MOJIYYEHUS U U3YUYEHUs CBOWCTB
BAKHEHMIINX MPEICTABUTENEN KIIACCOB HEOPraHUYECKUX COCTUHEHUM;

— «IPOU3BOJICTBO U NMPUMEHEHHE BEILECTB» — 3HAHUE OCHOBHBIX OOJacTeit
MPOU3BOJICTBA W MPUMEHEHUS] BAXKHEHIIIMX BEIIECTB, a TAaK¥XKE OIbIT
Oe3omacHOro oOpalieHusl C BEIIEeCTBAMM, MaTepuajaMd M MPOIECCaMH,
UCIIOJIb3yeMbIMH B OBITY U Ha TPOU3BOJICTBE;

— «I3BIK XUMHW» — ONEPUPOBAHUE CUCTEMOW BAXKHEUIINX XUMHUYECKUX
MOHATUM, 3HAHUE XHWMHUYECKOM HOMEHKIATYpPbl, a TaKXe BJIAJCHHUE
XUMUYECKON CUMBOJIMKON (XUMUYECKUMH (DOPMYJIaMU B YPABHEHUSIMH);

— «KOJIMYECTBEHHBIE OTHOIIECHUS B XUMUW» — YMEHHE NMPOU3BOAUTH PACUEThI
0 XUMUYECKUM (POpPMYJIaM U YPABHEHUSIM.
3HAUUTEIPHOE MECTO B COJEPKAHMM Kypca OTBOJIUTCS XHUMHYECKOMY

skcriepuMeHTy. OH MO3BOJIAET CPOPMUPOBATH Y VYYALIUXCSA CIELHAIbHBIE
MpeAMETHbIE YMEHUS paboTaTh ¢ XUMUUYECKUMU BEIIECTBAMHU, BBITIOJIHSTH TPOCTHIC
XUMHUYECKUE OIBIThI, HAYYUTh MX O€30IaCHOMY M 3KOJOTMYECKH TPaMOTHOMY
oOpalieHHIo C BEUIECTBAMU B OBITY U Ha POU3BOJICTBE.

[IpakTuueckre pabOTHl CTPYNIHUPOBAHBI B OJOKH — XUMHYECKHUE
MPAKTUKYMBbI, KOTOpPBIE CIy>)KaT HE TOJIBKO CPEACTBOM 3aKpEIUICHUS YMEHUW U
HABBIKOB, HO ¥ KOHTPOJISI Ka4ecTBa UX C(POPMUPOBAHHOCTH.

Dopmbl, Memoovl U mexHoao2uu 00yYeHus: Il OpraHu3allH Mpolecca
OOy4eHMs] TpPEANOJaratoTcsl pasinyHble (OpMbl Y4eOHBIX 3aHATUH (Oecensbl,
WHTETPUPOBAHHBIE YPOKH, CEMUHAPHI, YPOKU-TIPAKTUKYMBbI, YaCTUYHO-TIOMCKOBBIE,
NpoOJEMHBIE METOJIbl, TEXHOJOTMU YpPOBHEBOW nu(QepeHiranuy, 3J1eMEHTbI
KOJIJISKTUBHBIX CIIOCOOOB O0YUYCHHUS).

Buowi xonmpons: cTapTOBbIN, TEKYIIUA, TEMAaTUUYECKHM, MPOMEKYTOUHBIMH,
WUTOTOBBIU.

Dopmbl koumpoas: GPOHTAIBHBIN ONMPOC, MHAUBUAYAJbHAS pabdoTa y TOCKH,
WHJMBUAYyalbHAs paboTa 1Mo KapToykam, quddepeHupoBaHHAs CaMOCTOSITEIbHAs
pabota, nuddepeHurpoBaHHAas TPOBEpPOUHAs padoTa, XUMHUYECKUN JUKTAHT,
TECThI, TEOPETHUUECKHUE 3aYEThl, KOHTPOJIbHAsA padoTa.

MECTO NPEIMETA B YYEBHOM IIJIAHE
denepalbHbIN roCy1apCTBEHHBIN oOpa3oBaTeIbHBIMI CTaHAapT
NpeaycMaTpUBAET U3y4YCHUE Kypca XMMHU B OCHOBHOM IIIKOJIE KaK COCTaBHOW
4acTH MpeaMeTHO obnacTu « EcTecTBeHHOHAYUYHBIE IPEIMETHI.
YueOHbIll TIaH MYHUIUNAIBHOTO aBTOHOMHOI'O 00Ie00pa30BaTEILHOIO
yupexaeHus «Llentp obpazoBanust Nel3 nmenu I'epos Coserckoro Coroza H. A.



Ky3nenoBa» otBoauT Ha mn3ydeHue xumuu B 9 kiacce (0a30BbIii ypoBeHb) 68

qaCoOB U3 pacycTa 2 4yaca B HEACIIO.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
(VIMMHOCTHBIE, METAIIPE/IMETHBIE 1 ITPEJIMETHBIE)
OOydeHre XHMMUM  HalpaBI€HO Ha JOCTHKEHHE  OO0YyYaroIMMUCS

CICAYIOMHUX JIUUHOCM HbIX PC3YJIBTATOB!

3HaHWE W TOHUMAHHME: OCHOBHBIX HMCTOPHUYECKUX COOBITHUM, CBSI3AHHBIX C
pPa3BUTHEM XUMHH; TOCTHKEHUI B 00JJACTH XUMHH U KYJIBTYPHBIX TPAIALIAN
CBOEH cTpaHbl (B TOM YHCJIE HAy4YHbIX); OOILIEMHPOBBIX JOCTUKEHUU B
00JJaCTH XMMUU; OCHOBHBIX NPHUHIIUIIOB U MPABWJI OTHOUIEHUS K MPUPO/IE;
OCHOB 3J10pOBOTO 00pa3a >KM3HU M 3J0pOBhECOEPEraroluX TEXHOJIOTHIA;
paBWI TOBEICHUS B  YPE3BbIYAWHBIX CUTyalUsX, CBS3aHHBIX C
BO3/ICIICTBHEM paA3JIMYHBIX BEIIECTB; OCHOBHBIX MpaB U OOA3aHHOCTEH
rpakjaaHuHa (B TOM 4Mciie OOydYarollerocs), CBSI3aHHBIX C JIMUHOCTHBIM,
NpOo(ECCUOHANBHBIM M KM3HEHHBIM CAMOOIPENEIEHUEM; COIMAIbHON
3HAYMMOCTH M COJIEpKaHMs Mpodecchid, CBI3aHHBIX C XUMHUEH;

BOCIIUTAHWE YYBCTBA TOPJIOCTH 32 POCCHUUCKYIO XHMHUYECKYIO HayKYy,
IYMaHHM3M, OTHOLIEHHE K TPYyHy, LEJICYCTPEMIIEHHOCTb, CAMOKOHTPOJIb U
CaMOOILICHKa;

OCO3HaHUE €IUWHCTBA M LIETOCTHOCTH OKPYXAIOLIEr0 MHUpPa, BO3ZMOXHOCTH
€ro NM03HaBAEMOCTU U OOBICHUMOCTH HA OCHOBE JIOCTHXKEHUI HAYKH;
dbopMHpOBaHWE TOTOBHOCTM K OCO3HAHHOMY BBIOOpY JasbHeEHIen
o0pa3oBaTeIbHON TPACKTOPHH;

(opMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHWS K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH OOY4YaloIMXCsl K CaMOPa3BUTHUIO U CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHHIO M TO3HAHHIO, OCO3HAHHOMY BBIOOpY H
MOCTPOCHUIO MATbHEHIIIeH HHINBUIYATbHOU TPACKTOPUH 00pa30BaHUS;
(¢opMupoBaHHEe KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOUICHHHM W
COTPYIIHMYECTBE CO CBEPCTHUKAMH, JE€TbMHM CTaplIEro M MJIAJIIEro
BO3pacTa, B3pOCIBIMM B TMpolecce 00pa3oBaTesibHOM, OOIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIEN0BATENbCKOM, TBOPUECKOW M JPYrUX BHJIOB
NeATETbHOCTH

(opMUpOBaHHE OCHOB D3KOJOTHYECKOW KYJIbTYphl, COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOI'O MBIIUICHHS, YMEHUE OLICHUBATh
CBOIO JEATEIbHOCTh M TMOCTYNKH JIPYTUX JIIOAEH C TOYKA 3pEHHs



COXpaHEHUS OKPYKAIOIICH CPeIbl - TapaHTa KU3HHU U OJIarOmoIyqrs JTHOaeH
Ha 3emJie.
Memanpeomemuvimu pe3ynbTaTaMu U3YUYEeHHsS] Kypca «XUMUS» SBISETCA
dbopmupoBaHre YHUBEpCAIbHBIX YueOHbIX AeicTBuil (YVY /).
Pecynamuenvie YVI.

— CaMOCTOSITENIFHO OIpEeNessaTh Ieid 00y4eHHs], CTaBUTh U (POPMyIHpOBAThH
HOBBIE 3a/layl B ydebe U II03HABATEJIBHON JESITENbHOCTH, pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH 1M03HABATEIBHOM E€ATEIbHOCTH;

— BBIJIBUraTh BEPCUU PELICHUS MPOOJIEMbI, OCO3HABAaTh KOHEUHBIN pe3yJsbTar,
BBIOMpPATh M3 MPEUIOKEHHBIX M HUCKATh CaMOCTOATEIBHO  CpPEACTBa
JTOCTHKEHHUS LIEIIH;

— ONpeNeNsaTh HEOOXOAUMBbIE MEHCTBUS B COOTBETCTBHM C Y4YEOHOUH W
N03HABATEJIbHOM 3a1aueil U COCTABIISITh aJITOPUTM UX BBIIOJIHEHUS;

— 000CHOBBIBaTh U OCYIIECTBIISITH BHIOOP Hanbosiee 3pGEKTUBHBIX CIIOCOOOB
penieHust yueOHbIX U TO3HABATEbHBIX 33/1a4;

— COCTaBJIATh (MHIUBUAYAIbHO UJIM B TPYNIIE) MJIaH PEIICHUS IPOOJIEMBI;

— paboras mTO TIUIaHy, CBEpSITb CBOM [JEHCTBUS C 1€JbI0O U, MpH
HEOOXOMMOCTH, UCTIPABIIATh OUIMOKH CaMOCTOSATEIbHO;

— B JMAJOre C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSATEIbHO BhIPAOOTAHHbBIE
KPUTEPUH OIICHKH,

— OILICHUBATh CBOIO JEATEIbHOCTh, apIYMEHTHUPYS NPUUYUHBI JOCTUKEHUS WU
OTCYTCTBUSI IJITAHUPYEMOTO PE3yJIbTaTa;

— (buxcupoBaTh U aHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yNbTaToB;

— DOpUHUMATh peuieHHue B  y4eOHOM CUTyallMd M HECTH 3a HEro
OTBETCTBEHHOCTB;

— CaMOCTOSITEJIBHO OIPEAENATh IPUYHMHBI CBOETO ycCleXa WIH Heyclexa U
HaxXOJIUTh CIIOCOOBI BBIXO/Aa U3 CUTYallUH HEeycIexa.
llosnasamenvrvie YVJI:

— aHaJM3UpOBaTh, CPAaBHUBAThH, KiaccH(UIMPOBATH W 0000maTh (PakThl |
SIBJICHUSI, BBISIBJISITh IPUYUHBI U CJICACTBUS IPOCTHIX SIBJICHHUI;,

— OCYIIECTBJISITh CpPAaBHEHHUE, KIACCH(HUKAIIMIO, CAMOCTOSTEIBHO BHIOMpast
OCHOBAHMSI ¥ KPUTEPUH TSI YKa3aHHBIX JIOTHYECKUX OTIepaInii;

— BBISIBIIATH W HA3bIBaTh TNPUYMHBI COOBITHUS, SIBIICHHSA, B TOM YHCIIE
BO3MOXHBIE / Hambojee BEPOSITHbIC MPUYMHBI, BO3ZMOXHBIC ITOCIEACTBUS
3aJlaHHON  TMPUYUHBI,  CAMOCTOATEIBHO  OCYIIECTBIAS  MPUYUHHO-
CJICICTBCHHBIM aHAJIU3;



CTPOUTh  JIOTUYECKOE  pACCYXKIEHHEe, BKJIIOYAIONIEE  yCTAHOBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH;

co37laBaTh CXEMATHMYECKHE MOJEIM C BBIJIEICHUEM CYIIECTBEHHbIX
XapaKTEPUCTHK O0BEKTA,

co37aBaTh, MPUMEHATh U MPE0oOPA30BHIBATh 3HAKH M CHUMBOJIBI, MOJCIN U
CXEMBI ISl pelIeHus] y4eOHBIX U TT03HABATEIbHBIX 3a/1a4;

COCTAaBJISITh TE3UCHI, PA3JIUYHBIEC BUJIbI TUTAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.);
nmpeoOpa3oBbIBaTh WH(GOPMAIIMIO W3 OJHOTO BHUAA B Jpyrou (Tabiuily B
TEKCT U TIp.);

YMETh OIpPEACNSATh BO3MOXHBIE MCTOYHUKH HEOOXOAMMBIX CBEACHUI,
MPOU3BOANTH TIOMCK WH(GOpPMAIMU, AaHAIM3UPOBATh M OIICHWBATh €&
JIOCTOBEPHOCTb.

Kommynuxkamusnoie YV/I:

CaMOCTOSITCIIFHO OPTaHW30BBIBATH Y4YeOHOE B3aMMOJCHCTBHE B TPYIIIES
(ompenenaTh OOIIME IICNIH, PaCIPEACNIATh POJIM, JOTOBapHBATBhCS IPYT C
JIPYyroM U T.1.);

OCO3HAaHHO WCIIOJI30BaTh PEUYCBBIC CPEJICTBA B COOTBETCTBHH C 3aJiaycii
KOMMYHHKAIIMKM JJIS BBIPAXKCHHS CBOMX MBICICH M TOTPEOHOCTEH JIs
IUTAHUPOBAHHUS W PETYJIAIMH CBOCH JCATCIBHOCTH; BIIAJICHHE YCTHOW U
IIMCHMEHHOMN PEYbl0, MOHOJIOTHYECKON KOHTECKCTHOH peUblo;

UCIIOJIb30BaTh  BepOanmbHbIE U HEBepOaibHBIE CpeacTBa  (CpeacTBa
JOTUYECKON CBSI3M) JUISI  BBIACICHHUS  CMBICIOBBIX OJIOKOB  CBOETO
BBICTYTUICHHS,
IIeJICHANIPABIICHHO WMCKaTh WM WCIOJb30BaTh MH(GOPMAIMOHHBIE PECYPCHI,
HEOOXOUMBbIE JIJISl PEIICHHS] YUeOHBIX M MPAKTUYECKUX 33]1a4d C IMOMOIIBIO
cpenctB UKT;

dbopMyIHpOBaTh, ApTyMEHTHPOBATH U OTCTaWBaTh CBOC MHECHHUE.

Ilpeomemmnpie pe3ynpTaThl N3y4YCHUS IPEAMETA!

B nosunasamenvhoii cghepe:

MMETh  [E€PBOHAYAJIBHBIE  CHUCTEMAaTU3UPOBAHHBIE  MPEICTABICHUS O
BEILECTBAX, UX MPEBPALICHUSAX M NMPAKTUYECKOM NPUMEHEHHH; OBJIAJICHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMUYECKHUM SI3bIKOM XUMUHU;

3HaTh (IIOHUMATh) XHUMHUYECKYI) CHMBOJIMKY (3HAKM XHMHYECKHUX
AJIIEMEHTOB, (QOpPMyJlI XUMHUYECKHX BEIECTB, YPABHEHUNW XUMHUYECKUX
peakiuii);

JaBaTh ONpPENEJICHUS W3YYEHHBIX MOHATUH: BEIIECTBO (XMMHUYECKHI
AJIEMEHT, aTOM, HMOH, MOJIEKYyJia, KpUCTaIMYecKas peIlIeTKa, BEIECTBO,
NPOCThIE UM CIIOKHBIE BEIECTBA, XUMHUYecKas (opmysa, OTHOCUTEIbHas



aTOMHAsi Macca, OTHOCUTEIIbHAs MOJEKYJApHAas Macca, BAJIEHTHOCTb,
OKCHUJIbl, KHCIIOThI, OCHOBaHHUfA, COJH, aM(pOTEPHOCTb, HHAUKATOP,
NEPUOIMYECKUN 3aKOH, TIEPUOIUYECKas CUCTEMa, MepUuoInuecKas Tabauua,
M30TOMBI, XHUMHUYECKAass  CBSI3b, AJIEKTPOOTPHUIATEIBHOCTh,  CTEICHb
OKHUCIICHUSI, AIEKTPOJIUT); XUMUUYECKasl peakius (XMMUUYECKOE ypaBHEHHE,
TEHETUYECKAasd CBSA3b, OKHUCJICHHE, BOCCTAHOBJIICHHE, JJICKTPOJIUTHYECKAS
JIMCCOLUALINS, CKOPOCTh XMMUYECKOU pPEaKInu);

— (dopmynupoBaTh nepuogudeckuii 3akoH JI.M1.MenneneeBa u pacKpheIBaTh €ro
CMBICIT;

— OIKMCHIBATH  JEMOHCTPAllMOHHBIE M  CAMOCTOSITEJIbHO  IPOBEJICHHBIC
AKCIIEPUMEHTBHI, UCTIOJB3YS JJISI 3TOTO €ECTECTBEHHBIN SI3bIK U SI3bIK XUMHUM;

— OINHCHIBATH W PA3JIMYaTh U3YUYECHHBIE KJIACCHI HEOPTaHWUYECKUX COCIUHEHUN,
MPOCThIE W CJIOXHBIE BEIIECTBA, XUMHUYECKHE peakuuu; (opMUpPOBAHUE
YMEHUW  YCTaHaBIIMBAaTh CBSI3M MEXAY peallbHO  HaOI0/1aeMbIMU
XUMHUUYECKUMHU SIBICHUSIMU M TIPOIIECCAMU, TPOUCXOISIIUMUA B MUKPOMHUPE,
OOBSICHATh MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT
COCTaBa M CTPOECHHS, a TAKXKE 3aBUCHMOCTh MPUMEHEHUS BEUIECTB OT HX
CBOJCTB;

— KJIacCU(PUIMPOBATH U3YUYEHHBIE OOBEKTHI U SIBJICHUS;

— HaOMIOAAaTh JEMOHCTPUPYEMBIE W CAMOCTOSATENIBHO MPOBOJAMMBIC OIBITHI,
XUMHUUYECKUE PEAKIINU, TPOTEKAIOIINE B IPUPO/JIC U B OBITY;

— Jle7aTh BBIBOALI W YMO3AKJIIOUEHUST W3 HAOMIOACHUN, U3YYCHHBIX
XAMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YUYECHHBIX
BEIIECTB MO aHAJIOTUHU CO CBOWCTBAMU M3YyUYEHHBIX;

— CTPYKTYpPUPOBAaTh H3YUYEHHBI MaTepual M XUMHUYECKYI0 HH(POpPMAIIUIO,
MOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

— MOJEIUPOBATH CTPOCHUE aTOMOB AJIEMEHTOB MEPBOT0 - TPETHETO MEPHUOJIOB,
CTPOEHHUE NPOCTENUIINX MOJIEKYJI,

— BBIYHUCIATH MAaCCOBBIE JIONM XUMHYECKOTO OJJIEeMEHTa 10 Qopmylie
COEIMHEHUS, MACCOBOM JIOJIM BEIIECTBA B PACTBOPE, KOJUYECTBA BEILIECTBA,
o0beMa WJIM Macchl BEIIECTBA MO KOJIMYECTBY BEIIECTBA;

— UCIOJIb30BaTh TPHOOPETCHHBIC 3HAHWS ¥ YMEHUS B TMPAKTHYECKOU
JEATCIIbHOCTH M TIOBCEAHEBHOW >KM3HHU IS 0€30MacHOTO OOpaIlleHHsS C
BEILIECTBAMU U MaTepuajlaMy U TPaMOTHOTO OKa3aHMsl MEPBOI MOMOIIY HpH
O’KOrax KMCJIOTaMH U IeJI0YaMu, JJII KpUTUUECKOM OleHKH UHGOpMAaIUU O
BEIIIECTBAX, UCIOJIb3yEMbIX B OBITY.

B yennocmuo-opuenmayuonnotl cgepe:

— aHaJIM3UpOBATh W OLCHHUBATH IIOCIEACTBUS [JII OKPYXKAOUIEH CpeIsb



OBITOBOMI M NPOU3BOJCTBEHHOW JIE€ATEILHOCTH YEJIOBEKAa, CBSA3aHHOU C
nepepaboTKOM BEIIECTB;

— pPa3pACHATH Ha IPUMEPAX MATEPUAIBHOE €IMHCTBO U  B3aUMOCBSA3b
KOMIIOHEHTOB KMBOW M HEKMBOM IPUPOJBI U YEIIOBEKA KaK BAXKHYIO 4acThb
ATOTO €IMHCTBA;

— CTPOUTHb CBOE€ IIOBEJAEHUE B COOTBETCTBHUM C MPUHLHUIAMH OEpeXHOIro
OTHOUIEHUS K NIPUPOJE.

B mpyoosoti cihepe:

— IUIAHUPOBATH U NIPOBOJNUTH XUMUYECKUN IKCIIEPUMEHT;

— HCHOJIb30BaTh BEIIECTBA B COOTBETCTBMM C WX MPEIHA3HAYCHHEM U
CBOMCTBaMH, OIIMCAaHHBIMH B MHCTPYKLHSX 10 IPUMEHEHHIO.

B cgpepe 6ezonacnocmu scuznedesmenvHocmiu.

— co0I0/1aTh MpaBUIa TEXHUKU O€30MMaCHOCTH MPHU MPOBEIECHUN XUMUYECKOTO
DKCIEPUMEHTA;

— OKa3bIBaTh IEPBYIO MOMOIb MPHU OTPABICHHUSAX, 0KOTaX U JIPYTUX TpaBMax,
CBS3aHHBIX C  BEIIeCTBAMM M  JIaDOpaTOpPHBIM  OOOPYJOBaHHUEM,
(dbopMupOBaHUE MPEACTABICHUIN O 3HAUEHUN XUMUYECKON HAyKU B PELICHUU
COBPEMEHHBIX 3KOJOTMYECKHX MpoOJeM, B TOM YHUCIE B NPEJOTBpAICHUU
TEXHOTE€HHBIX U SKOJIOTUYECKUX KaTacTpod.

PesynbraTel u3ydeHus kypca «Xumusa. 9 Kiacc» NpPUBEAEHBI B pa3feie

«Ilmanupyemsble pe3ysbTaThl U3y4EHUSI XUMHHU B 9 Kilacce», KOTOPBIN MOJTHOCTBIO
COOTBETCTBYET cTaHAapTy Broporo nokoieHus ®I'OC.



YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

9 kiace
Ne Tema Bcero KontposbHbie IIpakTuyeckue
4acoB padoThI padoThI

1 | Beenenue. Oo0mas

XapaKkTepUCTUKa

XAMUYECCKUX DJJIEMCHTOB U

XUMHYECKUX peaKIui. 6 1

[lepponnuecknii 3aKOH W

ITepuonuueckas cucrema

XUMHYECKUX 3JIEMEHTOB

JI.1. MenpaeneeBa
2 | Mertamisl 21 1 3
3 | HemeTamibl 27 1 3
4 | Oprann4eckue CoeIMHEHUS

10 1

5 | O6006mIeHNe 3HAHUH 110

XHAMUH 32 KypC OCHOBHOM

mKoJiel. IlogroroBka K 4 1

rOCyJlapCTBEHHOW UTOTOBOM

arrecranuu (OI'9)

Hroro 68 5 6




COIAEPKAHUE

[Iporpamma kypca 9 kiacca coctour U3 5 TeM-00k0B. I[IpakThKymbI
BKJIIOUEHBI B TeMbl «MeTamb» u «HemeTtamib.

B conepxanuu Kypca packpbIThl CBEIEHUS O CBOWCTBAX KJIACCOB BEIIECTB -
METaJUIOB U HEMETAJUIOB, a 3aTeM MOJPOOHO OCBELIEHBI CBOWCTBA IIEIOYHBIX U
IIEJIOYHO3EMENIBHBIX METAJUIOB W TalloreHoB. Hapsagy ¢ »Tum B Kypce
PACKpBIBAIOTCS TaK)KE€ M CBOMCTBA OTHENBbHBIX BaXHBIX B HAPOIHOXO3MCTBEHHOM
OTHOIIEHUM BEUIECTB. 3aKaHYMBAETCAd KypC KpAaTKUM  3HAKOMCTBOM C
OpraHMYEeCKUMH COEJUHEHUSIMH, B OCHOBE OTOOpa KOTOPBIX JIEKUT HUIes
TEHETHYECKOIO Ppa3BUTUS OPraHMYECKUX BEIIECTB OT YNIEBOAOPOIOB 10
ouornonuMepoB (OETKOB U YIIIEBOJIOB).

B kaxxnom Onoke-teme coOI0naeTcsl onpeeseHHas Joruueckas CTpyKrypa
— 3a ypokaMu (OPMHUPOBAHHS HOBBIX 3HAHUN M CHOCOOOB JEWUCTBUS, CIEAYIOT
YpOKH OTpabOTKM 3HaHWi (;1aboparopHble pabOThl, YPOKH KOMIUIEKCHOTO
NPUMEHEHUS 3HAHUI ), YPOKU KOHTPOJISL.

Beenenne. O0mas xapakrepucTUKa XUMHYECKHUX JIEMEHTOB U XMMHUYECKUX
peakuuii. Ilepuonuveckuii 3akoH u Ilepuoauyeckas cucremMa XUMHYECKUX
yemenToB JI. . MenaeneeBa (6 4)

XapakTepuCTUKa DJIEMEHTAa II0 €ro TMOJIOKEHUID B IEPUOAUYECKOW CHUCTEME

xuMmudeckux 3jemenToB 1. 1. Meneneena.

CBolicTBAa OKCHJIOB, KHCJIOT, OCHOBaHMM W COJE€A B CBETE TEOPUU
ANEKTPOIUTUUECKON JUCCOLIMALINN U OKUCIIEHUSI-BOCCTAHOBIICHUSI.

[lonsiTue o0 mepexomHbIX dneMeHTax. AmdorepHoCcTh. [eHeTnueckuit psin
MEPEXOHOTO JIEMEHTA.

IlIepuonnueckuit 3akoH u llepuonnueckas cucremMa xumMudyeckux eMeHToB . U.
Menneneesa.

XUMHUYECKask OpraHu3als >KUBOU U HEXKMUBOU IIPUPOLIBL.

XUMHUYECKUN COCTaB fApa, MAHTUU U 3€MHOU KOpbl. XMMHUYECKUE DJIIEMEHTHI B
KJIETKAX JKMUBBIX OPTaHU3MOB.

Makpo- 1 MUKPO3JIIEMEHTBI.

OO6o001meHne cBeeHnii 0 XUMUYEeCKux peakiusax. Kiaccudukanys XuMudeckux
pEaKUM MO pa3IMYHbIM [PU3HAKAM: «YHUCIO W COCTaB PEarupyrommx Hu



00pa3yIoLUXCs BELIECTBY, «TEINIOBOU A(PPEKT», «HANpaBICHUE», «U3MEHEHUE
CTENIEHEH OKHCIEHUS JJIEMEHTOB, OOpa3yIOLUX pPEarupyrouiue BeUlecTBay,
«(paza», «ucnonp3oBaHue Karanuzaropa». lIoHATHE O CKOPOCTH XHMHUYECKOM
peakuuu. @DakTOphl, BIMAKOIME HAa CKOPOCTh XUMHYECKHX  PEaKIMM.
Karanuzarops! u karanu3. THTruOUTOpbl. AHTHUOKCHIAHTHI.

JleMOHCTpaL UK.

Pazmunbie Gopmer Tabmuie J[. Y. MenneneeBa. Momenu atToMOB 31eMEHTOB 1—
3-ro mnepuoaoB. Mojenb CTpOEHUsT 3eMHOro Iapa (TONepedHbId paspes).
3aBUCUMOCTh CKOPOCTHM XHMHYECKOM pEakUUH OT MPUPOABI PEarnupyromnx
BEILIECTB. 3aBUCUMOCTh CKOPOCTM XHWMHYECKOM pEaKuuh OT KOHIEHTpauuu
pEAarupyrommx BEIIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM pEakuuh OT
IJIONIAIM  CONMPUKOCHOBEHMSI PEArupyloluX BEHIECTB («KUIAIIUANA — CIIOW»).
3aBUCUMOCTh CKOPOCTHM XHMHWYECKOM PEAKIHHU OT TEMIIEPATYPhbl PEArMPYIOIINX
BEIIECTB. | OMOT€HHBI M TE€TEPOTCHHBIM KaTanu3bl. PEPMEHTATUBHBIA KaTaJIM3.
Nurubuposanue.

JlaGopaTropHble ONBITHI.

1. TlonmyuyeHue ruapoKCUaA IIMHKA U UCCIIEOBAHUE €T0 CBOUCTB.

2. MopemupoBanue mocTtpoeHus [lepromnyeckoil CHCTEMBI XUMHUYECKHX
anemenToB 1. 1. Meneneena.

3. 3amemnieHne Kene30M Menu B pactBope cyabdara meau (11).

4. 3aBUCUMOCTbh CKOPOCTHM XMMHUUYECKOM peaKIUU OT MPUPOABl PEarupyromiux
BEILIECTB Ha MMPUMEPE B3aUMOJEHCTBUS KUCIIOT C METAJIJIAMH.

5. 3aBUCUMOCTh  CKOPOCTHM XHMHYECKOW pEaKkuu OT KOHIICHTpalluu
pearupyromux BEIIECTB Ha MPUMEPE B3aAUMOJCUCTBUSA LIMHKA C COJSHOMN
KUCJIOTOW Pa3jIMYHON KOHLIEHTPALIUH.

6. 3aBUCHUMOCTH CKOpPOCTH XUMHUYECKOU peakuuu OT IJIOIA AN
CONPUKOCHOBEHHSI PEarnpyrOLINX BELIECTB.

7. MoaenupoBaHUE «KUIISLIETO CIOS.

8. 3aBUCUMOCTh  CKOPOCTM  XUMHUYECKOM  peakIMu OT  TeMIlepaTyphbl
pearupyromnmx BEHIECTB Ha mpumepe B3aumojencTBusi okcuaa meau (1) c
PacTBOPOM CEPHOM KUCIIOTHI PA3JIMYHOU TEMITEPATYPHI.

9. PasnoxkeHue mEpoKcHIa BOIOpOAa ¢ ToMOIsl0 okcuaa mapranina (IV) u
KaTaJiassbl.

10.06Hapy-xeHue Karajia3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTaX.

11. NarubupoBaHue B3aUMOJICHCTBUS KUCJIOT C METAJJIAMU YPOTPOITUHOM.

Kontpoabnasa padora Nel mo teme: «XapaKTepuCTHKa 3JIE€MEHTa IO €ro

MOJIOKCHUI0 B MEPUOAMYECKOM CUCTEME XHUMHUYEeCKux snemeHtoB J[.U.
MenneneeBa. XUMUYECKUE PEAKITUN.



Metanabl (21 4)

ITonoxxenue mertainoB B Ileproanueckon cucreMe XUMUYECKUX d1eMeHToB [l U.
Menneneena.
Mertamyeckas KpUCTALINYECKAs PEIIETKAa U METaJUIMYeCKasi XUMHUYECKas CBSI3b.
O6mume pu3nyeckre CBOMCTBA METAIIIOB.
CmuiaBel, X CBOWMCTBA U 3HAYECHUE.
XUMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEIIEH, & TAKXKE B CBETE HX
MOJIOKEHUS B SJIEKTPOXUMUYECKOM Py HAMPSHKEHUI METaJIJIOB.
Koppo3sus MeTanioB 1 criocoObl 00psOBI ¢ HEM.
Metannsl B ipupose. O01Ire crnocoobl X MOTYUYEHUS.
OO01asi XxapakTepuCTHKa IEIOYHBIX MeTasuioB. lllenoynsie MeTaisl — MpOCThIe
BelllecTBA. BakHeiline COeAUHEHUs] IIEJIOYHBIX METAUIOB —  OKCHJIBI,
TUAPOKCUIBI U CONU (XJIOPUBI, KapOOHATHI, CylIb(paThl, HUTPAThl), UX CBOWCTBA U
NpUMEHEHUE B HAPOAHOM X03stiicTBe. KanuitHbie ynoOpeHusi.
OO61mast xapakTepUCTUKA 3JIEMEHTOB TIIaBHOU noArpynisl 11 rpynmsi.
Crpoenue aromoB. lllenoyHo3emenbHbIE METaIbl — MPOCTHIE BEIIECTBA.
Baxxnelmme coeTMHEHNS ETOYHO3EMEIBHBIX METAIIJIOB — OKCHJIbI, TUIPOKCHUIBI
U coiu (XJOpUAbl, KapOOHAThl, HUTPATHI, Cylbdarbl, (ocdarsl), UX CBOKMCTBA U
IIPUMEHEHHUE B HAPOITHOM XO35IMCTBE.
AJIFOMUHU.
Crpoenue aroma, (U3HUECKME W XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHUsT aMIOMUHUS — OKCHJI W THAPOKCUZI, UX aM(OTEpHBIA Xapakrtep.
Baxueiimme conu anmroMunus. [[puMeHeHne aaroMUHNS U €ro COCIUHEHUM.
Keneso.
Crpoenue aroma, (U3HUECKHE W XUMHUYECKHE CBOMCTBA MPOCTOTO BEIISCTBA.
Tenermueckue psmsl Fe'” u Fe™.
Baxueitmme conu xene3a. 3HAYCHHUE KeEJE3a U €r0 COCTUHEHUN ISl TPUPOIBI U
HapOJIHOTO XO35MCTBA.
JlemoHcTpanum.
OOpa3pl  MIETOYHBIX W MIEJIOYHO3EMENBbHBIX MeTauioB. OOpasibl CIJIaBOB.
B3aumopenicTBue HaTpus, JIUTUS U KaJdblHs ¢ BOAOW. B3anmonencTBue HaTpus u
MarHusi ¢ KUcjaopoaoM. BzaumoperictBue MeTtamuioB ¢ HeMmeTauiaMu. [lomydyeHue
ruapokcuaos xenesa (11) u (111).
JlaGopaTropHble ONBITHI.

12.B3auMosielicTBre pacTBOPOB KUCIIOT U COJIEH C METaJJIAMHU.

13.03HaKoMJICHUE C pyJdaMu KeJe3a.

14.OxpammBaHue MIAMEHU COJISIMU IIEIOYHBIX METAJIIOB.

15.B3anmojielicTBUE KaJIbLIMS C BOJIOM.



16.11lony4yenune ruAPOKCUAA KaJIbIUs U UCCIEIOBAaHUE €TO CBOMCTB.
17.1lony4yenue ruApoKCcH1a aTFOMUHMSI U UCCIIEJOBAHNUE €TI0 CBOMCTB.
18.B3aumoaeiicTBuE kKee3a ¢ CONIHON KUCIOTOM.
19.1Tonyuenne runpokcuoB xkemnesa (1I) u (I1I) u u3ydeHue ux cBONCTB.
IIpakTnyeckas pabdora Nel Ocywecmenenue yenouku  XUMUYECKUX
npespaujeHuu.
IIpakTu4yeckas padora Ne2 [lonyuenue u ceoticmea coeounenuti Memanios.
IIpakTuyeckas padora Ne3 Pewenue sxcnepumenmanvuvix 3a0ay Ha
pacno3nasanue u noryyeHue coeOuHeHuti Memaiios.
KonTpoabsnas padora Ne2 no teme: «MeTamiby.

Hemerauabr (27 4)
OO6mrast xapakTepucTUKa HEMETAIIOB: MojoxeHue B llepuomuueckoin cucrteme
xumuueckux snemeHtoB JI. M. MenpaeneeBa, 0COOCGHHOCTH CTPOCHHUSI aTOMOB,
anekTpooTpuniarenbHocth (D0) kamepa  «HeMeTauIMuHocTHy, panx  OO0.
Kpucramimueckoe CTpOEHHE HEMETAUIOB — MPOCTBHIX BEUIECTB. AJIIOTPOIHS.
@u3nueCcKre CBONCTBA HEMETAIIIOB.
OTHOCHUTENIBHOCTD MOHATUN «METAILD» U KHEMETAILID.
Bomopon. Ilonmoxenune Bomopoxga B Ileproguyueckol cHUCTEME XHUMHUYECKHX
anemeHToB J[. . MenneneeBa. Crpoenue aroma u Mojekynbl. Duzndeckue u
XUMHUYECKHUE CBOMCTBA BOAOPO/IA, €T0 MOTYyUYCHHE U IPUMEHEHHUE.
Bona.
Crpoenue MoJekynbl. BopopomgHas xumuyeckas CBsi3b. PU3MUECKHE CBOWCTBA
BOJIbI. AHOManuu CBOMCTB BOABL. [ uapodunbHbie U THAPOGOOHBIE BEIIECTBA.
XuMuueckue cBoMcTBa BOIbl. KpyroBopor Boabl B mpupozae. Bomoouucrka.
Absparust Boabl. beiToBbie (unbTpbl. MuHepanbHbie BOJIbL. JlMcTUIUITMpOBaHHAS
BOJIa, €€ MOJyYeHUE U IPUMEHEHHUE.
OO6m1as xapakTepuCTHKa raJIOT€HOB.
Crpoenue aromoB. [IpocTeie BemiecTBa U OCHOBHBIE COCAWHEHUS TallOTEHOB, HUX
CBOKCTBA.
Kparkue cBenenus o xnope, opome, prope u ione. [IpumeHeHne TaJOreHOB M MX
COCIVMHEHUN B HAPOJIHOM XO3SIMCTBE.
Cepa.
CrpoeHue aroma, ajuIOTPONHs, CBOMCTBA M NPUMEHEHHE POMOHYECKON CEephI.
Oxcuapl cepol (IV) u (VI), ux nomydenue, cBoiictBa u mpuMeHenue. CepHas
KHCJIOTa U €€ COJIM, UX NPUMEHEHHE B HapoJHOM Xo3siiicTBe. IIpou3BoacTBO
CEpHOM KHUCJIOTHI.
A3oT.



CrpoeHue atoMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOI0O BelleCTBA. AMMHAK, CTPOEHUE,
CBOIICTBa, moxydyeHue u mpumeHeHue. Cold aMMOHUSI, HMX CBOMCTBA H
npumeHenue. Oxcupl azora (1) u (IV).
A3OTHas KMCJIOTa, €€ CBOMCTBA U MpuMeHeHne. HutpaTel 1 HUTPUTHI, IpodJieMa ux
COJEPKAHUSI B CEJIbCKOXO3AMCTBEHHOW MPOAYKIUU. A30THBIE yIOOpEHUSI.
docdop.
Ctpoenue aroma, aIOTpONHMsi, CBOMCTBa Oenoro u KpacHoro Qocdopa, ux
npumeHeHue. OcHOBHBIE coemuHeHus: okcuna (ocdopa (V) u oprodochopHas
kuciora, pocdarel. DochopHbie yI0OpEHUS.
Yrepon.
Crpoenue aroma, ajyiOTpONus, CBOMCTBAa MoaM(UKAUUN, mpuMeHeHue. OKCHUIIbI
yrepona (II) u (IV), ux cBoiictBa u npuMenenue. KapOoHaThl: KalbLUT, COna,
NOTAalll, UX 3HAUE€HUE B MIPUPOE U KU3HU YETIOBEKA.
Kpemnuii.
CrpoeHne aromMa, KpPUCTAJUIMYECKUM KPEMHHUM, €ro CBOMCTBA W IPHUMEHEHUE.
Oxcun xpemuusi (IV), ero mpupomnbsie pazHOBUIHOCTH. CHIMKaThl. 3HAYCHHE
COCAMHEHUN KPEMHHS B XKMBOM UM HEXUBOWU npupone. IloHsaTue o cHiMkKaTHOM
IPOMBIIIEHHOCTH.
JlemoHcTpanuu.
OO6pa3upl TajoreHoB — TMPOCTBIX BEIIECTB. B3anmojelcTBUE TajoreHoB ¢
HaTpHUEM, C aJlOMUHUEM. BbITeCHEHHE XJIOpOM OpoMa WM HOJia U3 PacTBOPOB UX
coseii. BzammonencTBue ceppl C MeTallaMH, BOAOPOAOM H  KHCJIOPOJIOM.
B3auMonencTBue KOHUEHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbro. llormomenue
yIJIEM PacTBOPEHHBIX BEIIECTB WM Ia30B. BocCTaHOBIIEHHE MEOU U3 €€ OKCHJA
ymiem. OOpasibl NpUPOIHBIX COSAMHEHHM XJopa, cepbl, ¢ocdopa, ymiepona,
kpeMHus. OOpa3ipl BAKHEUITUX 1T HAPOJIHOTO XO3SHUCTBA CYNb(aToB, HUTPATOB,
KkapOoHaToB, GocgaroB. OOpa3Lbl CTEKIa, KEPpAMHUKH, LIEMEHTA.
JlaGopaTropHbie ONBITHI.

20.ITomyuenue u pacrio3HaBaHUE BOIOPO/IA.

21.ViccnenoBanue MOBEPXHOCTHOTO HATSKEHUS BOJIBI.

22.PacTBOpeHure iepMaHranarta Kajausi I METHOTO KyIopoca B BOJIC.

23. T'unpparamus o6e3BoxeHHOTO cybdhara meau (II).

24 . M3roTOBNIEHNE TUTICOBOTO OTIIEYaTKA. 2

25.03HaKoMJIEHUE C KOJUIEKIIMEN OBITOBBIX (DUIIBTPOB.

26.0O3HaKOMJIEHHE C COCTAaBOM MUHEPAJIBLHON BOJIBI.

27.KadecTBeHHas! peakilysi Ha rajJoreHu 1-UOHBI.

28.Ilomyuenue 1 pacrio3HaBaHUE KUCIOPOIa.

29.T'openue cepbl Ha BO3IyXE U B KUCIOPOIE.

30.CgoiicTBa pa30aBICHHON CEPHOU KUCIIOTHI.



31.M3yueHune CBOMCTB aMMHUaKa.

32.Pacnio3HaBaHue cojieii aMMOHHUSI.

33.CBoiicTBa pa30aBIeHHON a30THOM KUCIOTHI.

34. BzauMoieiicTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJIBIO.

35.T'openne pochopa Ha BO3ayxe U B KUCIOPOJE.

36.Pacno3naBanue Gocdaros.

37.T'openue yriis B KUCIOPO/IE.

38.Ilomyuenue yroibHON KUCIOTHI M U3yYeHHUE €€ CBOMCTB. 39.

39.Tlepexon kapOOHATOR B THAPOKAPOOHATHI.

40.Paznoxenune rupokapOoHaTa HaTpHs.

41.TlonyuyeHre KpeMHEBOW KHUCIIOTHI U U3yUYE€HHE €€ CBOMCTB
IpakTnueckas padora Ned Pewenue sxcnepumeHmaivbHulx 3a0ay no meme
«lloozpynna canocernos.
IpakTueckas padora NeS Pewenue sxcnepumeHmaivbHulx 3a0ay no meme
«llooepynna xucnopooay.
IIpakTuyeckas padora Neb [lonyuenue, cooupanue u pacno3naganue 2a3os.
Kontpoasbnas padora Ne3 o teme: HemeTtamnbny.

Opranuyveckue coenunenus (10 u)
BemecrtBa opraHndeckne W HEOPTaHWYECKHE, OTHOCHUTEIIBHOCTh TOHSTHSA
«OpraHnyeckue BeuecTsay. [I[puurHbl MHOrO0Opa3usi OpraHNnYECKUX COCIUHEHUH.
XUMHUYECKOE CTPOCHHE OpPraHUYECKUX COCAMHEHUH. MOIeKyIspHble U
CTPYKTypHbIE (hOPMYJIbI OPTAHUYECKUX BEIIECTB.
Meran u 3TaH: cTpoeHue MOJIeKyl. [ opeHue MeraHa u 3TaHa. [leruapupoBaHue
sraHa. [ [pumenenne merana.
XHUMHUYECKOE CTPOEHUE MOJEKYJbl 3TWiIEHA. [[BolHas cBsA3b. B3aumoneinicTBue
STWJICHAa C BoAoM. Peakuuu mnonuMepusanuu dSTwieHa. [lomudThieH u  ero
3HAYECHHUE.
[IoHsiTHE O mNOpeneNbHbIX OJHOATOMHBIX CIIMPTaX Ha MpPUMEpax METaHOJa U
3TaHoJa. TPeXaToOMHBIN CIUPT - TIIMLEPHH.
[Tonsitue 00 anpaerugax Ha TpUMEpEe YKCycHOro anpaeruga. OxucieHue
aJbJIETU/Ia B KUCJIIOTY.
OnHOOCHOBHBIE TIpelieNibHbIE KapOOHOBBIE KHCIOTHI Ha NPUMEpPE YKCYCHOM
kucnoTel. Ee cBolicTBa u npuMmeHeHne. CteapruHOBasi KMCJIOTa KaK MPEICTABUTEIb
YKUPHBIX KapOOHOBBIX KHUCIIOT.
Peakruu stepudukanum 1 MOHSATHE O CIOXKHBIX ddupax. Kupbl Kak CIOXHBIE
abuphl TIUIEpUHA U KUPHBIX KuchoT. [loHsatue o6 amuHokucioTax. Peakium
NoJMIMKOHACHCAMK.  benku, wX  crpoeHue W OWONOTHYECKas  POJib.



[Tonsitue 06 yrneBonax. [roko3a, ee cBoiicTBa u 3HaueHune. Kpaxman u menironos3a
(B cpaBHEHHH ), UX OHMOJIOTHYECKAS POJIb.
JeMoHcTpanuu. Mojaend MOJEKYlI MeTaHa M JIPYTUX  YIJIEBOJOPOJOB.
B3aumoneiicTBue sTuieHa ¢ OpOMHOM BOJOM M pacTBOPOM MEepMaHraHara KaJus.
OO6pa3upl »TaHona W miuiepuHa. KadecTBeHHass peakiusi Ha MHOTOATOMHBIE
cnuptel.  [lomydenme  ykcycHoO-3TMioBOro  3¢gupa. OMbUIeHHE — KHpA.
B3auMonelicTBue TIIOKO3bI € aMMHAadyHBIM  PacTBOPOM OKCHAa cepeopa.
KauecTBeHnHas peakmmsi Ha kpaxmai. J[okazarenscTBO HAIMIUS (yHKIIMOHATBHBIX
Ipynn B pacTBOpax aMUHOKHUCIOT. [opeHue 0eakoB (IIEepCTH WM NTUYBUX MEPHEB).
[{BeTHBIE peakuu OEJIKOB.
JlaGopaTropHble ONBITHI.

42 .VI3roToBieHre MOIeTIeH MOJIEKYJT YIIIEBOAOPOIOB.

43.CBoiicTBa TIIHIICPUHA.

44.B3anMopeiicTBre TTI0K03bI ¢ ruapokcuaoM meau (II) 6e3 nHarpeBanus u npu

HarpeBaHUU.

45.B3anmozeiicTBrEe Kpaxmaia ¢ HOIoM.

Kontposabnasi padora Ne4 o teme: «OpraHuueckue BEIICCTBay.

O0001IeHMe 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IoaroroBka k rocyrapcrBeHHO uToropoi arrecrauuu (OI'l) (44)
[lepnonnueckuii 3akoH U lleprnoanueckas cucrema xumudeckux anemeHTon /1. U.
MenneneeBa. DU3NYECKUU CMBICT IOPSAKOBOTO HOMEpPA JJIEMEHTA, HOMEPOB
nepuoga M TIpyHmnbl. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB JJIEMEHTOB M HX
COCIMHEHHWI B NEPHOAAX M IPYIIIAaX B CBETE NPEICTABICHUN O CTPOCHHHM aTOMOB

DIIEMEHTOB.

3HayeHue NEPUOAMYECKOrO 3aKoHAa. BHIbl XMMHYECKHMX CBS3€M M THIIBI
KPUCTAJUIMYECKUX pEIIECTOK. B3auMOCBSI3b CTpPOEHHS M CBOWCTB BEIIECTB.
Knaccudukanuss XMMHUYECKUMX pEaKUUi MO pa3IMyHbIM TpHU3HAKAM (YHUCIO U
COCTaB pearupyroumx U 00pa3yroluxcs BEIIECTB; HAIMYUE TPaHuLlbl pas3niena ¢as;
TEIUVIOBOM 3 eKT; M3MEHEHHE CTENEHEH OKUCIEHHs] aTOMOB; HCIOJIb30BaHHE
KaTajau3aropa; HalpaBleHue npoTekaHus). CKOpOCTh XMMHYECKHUX pEakUuid u
dakropsl, Biustone Ha Hee. OOPaTUMOCTh XMMHUUYECKUX PEAKIMA U CHOCOOBI
CMEUIEHUS! XUMUYECKOTO PAaBHOBECHS .

HUrorosasi KOHTpOJIbHAs padoTa.



INJIAHUPYEMBIE PE3YJIBTATbBI U3YUEHUSA XUMHUU B 9
KJIACCE

Yuenuk Hayuumca:

XapaKTepU30BaTh OCHOBHBIE METObI IMO3HAHMS: HAOJIOJCHHUE, U3MEPEHHUE,
HKCIIEPUMEHT;

OTHCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEUIECTB, BBIICIS
UX CYILIECTBEHHBIE IPU3HAKH;

PACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATUH «aTOM», «MOJICKYJIay,
«XUMHUYECKHH DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXHOE BEIIECCTBOY,
«BAJICHTHOCTHY», «XUMHUYECKas PEaKius», UCIOIb3ys 3HAKOBYIO CHUCTEMY
XUMUU;

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3ianyaTh XUMUYECKUE U PU3NUECKUE SIBICHUS;

HA3bIBATh XUMUYECKUE DTIEMEHTHI;

OTIpE/IEIISATh COCTaB BEUIECTB M0 UX (HopMyaM;

OTIpe/IEIIsATh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OTIPEAETIATH THI XUMHUYECKHUX PEaKIIHii;

HA3bIBATh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINIA;
BBISIBJISITH TIPU3HAKH, CBUJIETENBCTBYIOUIME O MPOTEKAHUH XUMHYECKON
peaKkiuy Ipy BBITOJTHEHHH XUMHYECKOTO OTIbITa;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COCTUHEHUI;

COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIUN;

coOmro1aTh mpaBuia 0e30macHoi paboThI IPU MPOBEJIEHUN OTIBITOB;
M0JIb30BaThCS 1a00OPATOPHBIM 00OPYIOBAHUEM U MOCYI0M;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIUUCIISTh MAacCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa 1o ¢opmyie
COCTMHCHYS;

BBIUMCIISITh KOJIHYECTBO, OOBEM WM MacCy BEIIeCTBa IO KOJIUYECTBY,
00BbEMy, Macce peareHTOB WU MPOAYKTOB PEaKIINU;

XapaKkTepu30BaTh (QU3NYECKHUE U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIECTB:
KHCJIOpOJia U BOJIOPOA;



MOJIy4aTh, COOMPATHh KUCIOPO.I U BOJAOPO/T;

pacrio3HaBaTh ONBITHBIM IIyT€M Ta3000pa3Hble BEIIECTBA: KHUCIOPOJ,
BOJIOPOJ;

pacKpbIBaTh CMBICH 3aKOHa ABOTapo;

pPacKpbIBaTh CMBICT TOHATHH «TEIIOBOM 3 (EKT peakium», «MOJSIPHBIMI
00BEMY;

XapaKTepu30BaTh (HU3UIECCKUE M XUMHICCKHE CBOMCTBA BOJIBI;

pPacKpbIBaTh CMBICI TIOHSITUS «PacTBOPY;

BBIYUCIISITH MACCOBYIO JOJIKO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBJISITH PACTBOPBI C ONPEAEIEHHON MacCOBOU JIOJIEN PACTBOPEHHOTO
BEIIICCTBA;

Ha3bIBaTh COCMHEHUS U3YYECHHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;
XapaKTepru30BaTh (PU3HMYECKUE M XMMHUUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUH, COJIEH;
ONpENENATh NPUHAJICKHOCTh BEIIECTB K  OMNPEACICHHOMY  KJaccy
COCJIMHECHUN;

COCTaBJIATHh (POPMYJIbI HEOPTaHUUECKUX COCTMHCHUN N3yUYCeHHBIX KJIaCCOB;
MPOBOAUTE OMBITHI, MOJATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA HM3YyUECHHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

pacrno3HaBaTh OMNBITHBIM IYT€M PacTBOPbl KHUCIOT U IIEJI0YeH IO
M3MEHEHHUIO OKPACKU UHAUKATOPA;

XapakTepu30BaTh  B3aUMOCBSI3b  MEXIY  KjlacCaMH  HEOPraHUYECKHX
COCIMHCHMI;

packpsiBaTh cMbICH [lepuoguueckoro 3akoHa JI.M. Menneneena;

OOBSICHATh (U3UYCCKUA CMBIC aTOMHOTO  (IOPSIKOBOrO) HOMEpa
XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIbl U TEpuoaa B MEPUOIUUECKOM
cucteme .M. Menneneena;

OOBSICHATh 3aKOHOMEPHOCTU W3MEHEHHUSI CTPOCHHUSI aTOMOB, CBOWMCTB
3JIEMEHTOB B Mpeeax MaJibIX IEPHUOJ0B U IJIaBHBIX HOATPYIIIL,
XapaKTEepU30BaTh XUMHYECKHE DJIEMEHTHI (OT BOAOpPOJa JO KaJlbIlMs) Ha
OCHOBE HUX IIOJIO)KEHUS B mnepuomaunueckon cucreme .M. Menneneera u
O0COOEHHOCTEH CTPOEHUS X aTOMOB;

COCTaBJISITh CXEMBbI CTPOCHHUSI aTOMOB MePBbIX 20 3JIEMEHTOB NEPUOTUUECKOM
cuctemsl JI.1. Menpeneena;

PacKphIBaTh CMBICIT MOHSATHI: «XHUMHUYECKast CBSI3bY,
«QIIEKTPOOTPHUIIATEIILHOCTDY;

XapaKTepru30BaTh 3aBUCUMOCTh (DU3NUYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJITMYECKON PEIIETKH;



OTpeNeNsaTh BUJ XUMHUECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHCHUSIX;
n300paxkaTh CXEMbI CTPOEHHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU
BUJAMH XMMHYECKHX CBI3€EH;

PACKpBIBATh CMBICT TIOHSITUH «HOH», «KATHOH», «AHUOHY, «JICKTPOIUTH»,
CHEDJICKTPOJIUTB», «IICKTPOIUTHYECKAS JUCCOIMAIUY, «OKUCITUTEIbY,
«CTEIIEHb OKHCIJICHUS «BOCCTAaHOBHUTEIIbY, «OKHUCIICHHEY,
«BOCCTAQHOBJICHUE;

OTIPENENATh CTETICHb OKUCIICHHS aTOMa JJIEMEHTa B COCTMHEHNUU;
PACKPBIBATh CMBICIT TEOPUHU IICKTPOIUTHICCKOMN TUCCOIUAINN;

COCTaBJIATh ypaBHEHHUS  JJICKTPOJUTHUECKOW  JTUCCOLMAIMH  KHUCIOT,
IISJIOYEH, COJICH;

OOBSICHATh CYIIHOCTh TMpOIEcCa DICKTPOIUTUYECKOW JHUCCOUMAMU U
peakiuii HOHHOTO OOMEHa;

COCTABJIATH IMOJIHBIE U COKPAIlEHHbIE HOHHBIE YPaBHEHHUS PeaKIui 0OMEeHa;
OTIPENICNIATh BOBMOXKHOCTD MPOTEKAHUS PEaKIIuii HOHHOTO 0OMEHa;
MIPOBOJIUTH PEAKITNH, TTOATBEPKIAIONTNE KAYeCTBEHHBIM COCTAB Pa3TMYHBIX
BCIIIECTB;

OTIPENIEIIATh OKUCIUTEIh U BOCCTAHOBUTEIb;

COCTaBJISITh YPAaBHECHUS OKHCIIMTEILHO-BOCCTAHOBUTEILHBIX PEAKIIHA;
Ha3bIBaTh (PAKTOPHI, BIHUSIIONINE HA CKOPOCTh XUMUICCKOHN pEaKITnu;
KJIaCCU(UIIMPOBATH XUMHUYCCKHUE PEAKIIUH 110 PA3IMUYHBIM ITPHU3HAKAM;
XapaKTEPHU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOSHUEM M CBOHWCTBAMH
HEMETAJIOB;

IIPOBOJIMTH OIBITHI IO MOJYYCHHUIO, COOMPAHUIO M M3YYCHUIO XHMHUYECCKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOT0 Ta3a, aMMHaKa,
pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIISCTBA: YIIICKUCIIBIN Ta3 U
aMMUaK;

XapaKTEPHU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOSHUEM M CBOHMCTBAMH
METAJIOB;

OIICHWBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUS OKPYKAIoIeH cpenpl Ha
OpraHu3M YeJIOBEKa;

I'PaMOTHO O00paIaThCs ¢ BEIIECTBAMH B TIOBCEAHCBHOM JKU3HHU.

Yuenux noJiyium 603MONICHOCHIb HAYUUMDBCA:

gblI08UAMDb U npoeepiams IKCNepUMeHmMAalbHO 2cunome3vl 0 XUMUHYECKUX
CBOUCMBAX eeulecme Ha OCHoee ux cocmaea U CmpOoeHUus, ux cnocobrHocmu
ecmynanib 6 xumudeckKkue peakyuu, o xapakKmepe u npoOmeax PAaA3TUYHbIX
xumudeckux peam;uﬁ;



xapaxkmepuzoeams ewjecmea Nno COCMAgy, CMPOEHUIO U COLUCMEAM,
YCMAHABIUBAMb — NPUYUHHO-CIEOCBEHHble — C853U  MedHc0y  OAHHbIMU
Xapaxkmepucmukamu 8eujecmsa,

COCMABNAmMs MOJIEKVIAPHbLE U NOJIHbLE UOHHbIE YPABHEHUSI N0 COKPAUEHHbIM
UOHHBIM YPABHEHUSIM,

NPOCHO3UPOBAMb CNOCOOHOCMb BeUleCmed NPOsGIsAMb OKUCTUMENbHble UTU
80CCMAHOBUMENbHbIE — CBOUCMBA  C  Y4emoM  CmeneHeu  OKUCTeHUs
INEMEHMO08, BXOOAWUX 8 €20 COCMA8;

cocmasnsime VPasHeHUsl peaxkyutl, COOMBemMcmeyIouux
NOCNe008aMeNbHOCIU NPesPaAueHUll HeOPLAHUYECKUX BeUjeCmE PAa3IUYHbIX
KAACCo8,

8b108U2AMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O Pe3yabmamax
8030elicm8uUsl pa3IuyHbIX (haKmopos Ha UsMeHeHue CKOPOCmU XUMUYECKOU
peaxkyuu,

ucnov308ams nNpuobpemenHvle 3HAHUA 0N IKONOSUYECKU 2SPAMOMHO20
nogeoenuUs 8 OKpyicawell cpeoe;

UCNOIL306aMb NPUOOPEMEeHHble KIOYegble KOMNEMEHYUU NPU GbINOJIHEHUU
NPOeKmo8 U y4eOHO-UCCIe008aMeNbCKUX 3a0ay NO U3YYEeHUIO CBOUCMS,
Ccnoco608 noyuenust U pacno3HaA8AHUS BEULECE,

00bEeKMUBHO OYEeHUBAMb UHDOPMAYUI0 O Bewecmeax U XUMUYECKUX
npoyeccax;

Kpumuyecku OMHOCUMbCS K NCeBOOHAYYHOU ungopmayuu,
Heo00bpoCco8eCcmMHOI peKaiame 8 CPpeoCmaeax MaccoB8ol uHpopmayuu,
0CO3HABAMb  3HAYEHUEe  MeopemuyecKux 3HaHultl Nno  Xumuu  OJis
NPAKMUYECKOU 0esimeIbHOCMU Yel08eKd,

co30aseamov MOOenu U cxemvl OJisl pelleHUus YYeOHbIX U NO3HABAMENbHbIX
3a0au;

NOHUMAMb HEe0OXO00UMOCMb COONIIOOEHUsT NPEeONUCAHULl, Npedazaemblx 8
UHCMPYKYUSX NO UCNOTIb30BAHUIO JIEKAPCME, CPEOCmE ObIMOBOU XUMUU.



YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME OBPA30OBATEJBHOI'O ITPOIECCA

Jluteparypa, ucnojib3yemasi yaurejaeM
- OCHOBHAs JIUTEpATypa
1. Tabpuensu O.C. IIporpamma kypca xumuum g 8-11  kiaccoB
o0111e00pa3oBaTeNbHBIX yupexaeHuit. — M.: Jlpoda;
2. Tabpuensa O.C. Xumusa: 9 ximacc: ydeOHUK I 0O0IeoOpa30BaTeIbHBIX
yupexaeHuil. — M.: Jlpooa.
- IOTIOJTHUTEIbHAS TUTEpaTypa
o Xumus: 8 Kjacc: KOHTPOJIbHBIE U MPOBEpOUYHbIE paboThl Kk yueOHuky O.C.
[Mabpuensna «Xumus. 8 kmace» / O.C. T'abpuensan, I1.H. Bepeskun, A.A.
VYmakosa u ap. — M. : [Ipoda;
e [abpuensan O.C., BockoboiinukoBa H.I1., fAmykoBa A.B. HacronbHas kHura
yaurtens. Xumud. 9 ki1.: Metoandeckoe nocooue. — M.: Jlpoda;
e T[a6puensu O.C., Pynos H.H., TonkynoB B.1. Xumuueckuii 3KkCriepuMeHT B
mikoste. 9 knacc. — M.: Jlpoda

JIutepaTypa, pekoMeHayeMasi sl y9amuxcsi
- OCHOBHasI TUTEpaTypa
1. Tabpuenssa O.C. Xumusa: 9 kimacc: ydeOHWUK g oOmieoOpa3oBaTeIbHBIX
yupexaenuii. — M.: Jlpoda.
- JIOTIOJTHUTEIIbHASI TUTEpaTypa
o Amxumuk (http://www.alhimik.ru/) - oaumH w3 Jy4mux caiToB
PYCCKOSI3BIYHOTO XUMHUYECKOro MHTepHeTa OpHEHTUPOBAHHBIM Ha YUHUTEIS
U YUCHHKA, MPEIOIaBaTeIsl U CTY/ICHTa,
e (OO0pasoBarenpHas iatdgopma mob-edu.ru/

e DHIMKIONEIUYECKUI CIIOBaph FOHOT'O XUMHKA.

Meaunapecypcsbi:
— CD «Heopraanueckast XuMus», U31aTEIbCTBO «Y UATEIIb)
— CD «llIxoma Kupunina u Medoausy, n31aTENbCTBO «Y YUTEIIbY

— Xumusa (8-11 wmacc). BupryaneHast naGopatopusi (ydeOHOE 3JIEKTPOHHOE
W3/1aHuE)



HNuTepHer-pecypcesbl:

http://www.mon.gov.ru MuHUCTEpCTBO 00pa30BaHMsI U HAYKH
http://www.fipi.ru ITopran ®UIIN — denepanbHblii HHCTUTYT MEIATOTHYCCKUX
W3MEPECHUIN

http://www.ege.edu.ru TTopran EI'D (uadopmanmonnoii mogaepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunblii sx3amen

http://edu.ru/index.php ®enepanbubrii mopran «Poccutickoe oOpazoBaHHE)»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHblii IeHTP
TECTHUPOBAHUSI.

http://www.pedsovet.org Beepoccwuiickuit MaTepHeT-ITencoser.
http://ru.wikipedia.org/ - cBo60gHAS SHIHUKIIOTICIUS;
http://bio.1september.ru/http://him.1september.ru/ snekTpoHHAs BEPCHSI ra3eThI
«XUMUSY;

noptan (MeTonuveckue pa3paboTKH ISl yPOKOB XMMHUH, TPE3CHTALINN ),
http://www.uroki.net — pa3paboTku ypoKoB, ClieHapUH, KOHCIIEKTHI, IIOYPOYHOE
IUTAHUPOBAHKE;

http://www.it-n.ru — ceTh TBOPYECKHUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHranuu;

http://infourok.org/ — pa3paboTku ypoKOB, IPE3CHTAIINH.

MarepuajbHO-TeXHHYeCKas 0a3a
TexHuueckue cpeacTra 00ydeHusI:

. K

. MynbTUME TMIHBIN IPOEKTOP

. IUHTepakTBHAs JOCKa

AW N~

. Hudposas nabopaTopust «Apxume

Harnsinaeie mocoowust:
. [leppognyeckas cucrema xumMudeckux sineMeHToB /.M. Menneneesa
. DIIEKTPOXUMHUYECKHUU sl HANPSHKEHUN METAIIIIOB
. TabGnuia pacTBOPUMOCTH COJIEH, KUCIIOT, OCHOBaHUH.
. TabGnuia nHIUKATOPOB
. Moznenu atomoB
. XNMHYECKHE PEAKTUBbI U MATEPUAJIBL.

~N N D W

. XuMuueckas JJabopatopHas ocyza, anmaparsl ¥ mpuOopshI.
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Ilepeuenv nabopamopnozo 060py0068aHus, nNpu 8bINOIHEHUU NPAKMUYECKUX pabom
nO XUMUU 34 KYPC OCHOBHOU 00ujell WKObL.
1.IlIpubopwt u ob6opyoosanue 0na npakmuyeckoii padomeot.
Oo6opynoBanue:
MHUKpOJIa00paTOpusl XUMUYECKas;
NPOOUPKHU CTEKIISIHHBIE;
KOJIOBI KOHHYECKHE;
CTaKaHbI CTEKJITHHBIC Ha 50 MII;
MaJIOYKU CTEKJISIHHBIC,
TPYOKU COETMHUTEIbHBIE: CTEKIISIHHBIE, PE3UHOBBIE;
POOKH PE3UHOBBIE;
CIIUPTOBKH;
JEPKAIKH ISl IPOOUPOK;
IITaTUB JIA0OPATOPHBIIA;
LITaTUB JJ1s1 TPOOUPOK;
BOPOHKA CTEKJISTHHAS,
buaeTp;
CIIUYKHU;
acOecToBas CETKa;
JTYYUHKH.
2.Peakmueul.
3.0pzanuueckue geujecmea.
4.TCO:
DnekrpoHHble Tocoous, CD-aucku mo remam:
-HEOPTaHUYECKasT XHUMHS;
-OpraHNYeCKasi XUMHUS;
-00111as8 XUMHS;
- BUpTYyaJibHAsI JabopaTopusi.
B KOMIUIEKT TEXHUYECKUX U HWH(POPMAIIMOHHO-KOMMYHUKATUBHBIX CPEICTB
0Oy4eHUS BXOJISAT: KOMIIBIOTEDP, MYJIBTUMENA TTPOCKTOP, BhIX0A B IHTEepHET.

5. Hamypanouwvie oo6vekmuol



HarypanbHbie OOBEKTHI, UCMONB3yeMble B OOyYEHUM XHUMHH, BKIIOYAIOT B ceOs
KOJUIEKIIUM MUHEPAJIOB M TOPHBIX MOPOJA, METAUIOB M CIUIABOB, MUHEPAJIbHBIX
yI0OpEeHMiA, TIaCTMACC, Kay4yKOB, BOJIOKOH U T. II.

O3HakOMJIEHHE y4allMXcsi ¢ 00pa3laMu UCXOJHBIX BELIECTB, MOIYNPOLYKTOB U
TOTOBBIX W3JEIMNA TO3BOJISET TMOJIYYUTh HAIISAHOE MpPEACTaBICHHE 00 ATHX
Marepuanax, uX BHEIIHEM BH/JIE, a TAK)KE O HEKOTOPBIX (PU3UYECKUX CBOMCTBAX.

6.Mooenu
OOBeKTaMu MOJENHMPOBAHUS B XUMHUU SIBIISIIOTCS aTOMBI, MOJEKYJbI, KPUCTAJUIbI,
3aBOJICKHE aIllaparkl, a TAKXKE MPOUCXOIALINE TPOLECCHI.
B mnpenonaBaHMM XUMHUM UCHOJB3YIOTCS MOZENH KPUCTALIMYECKHUX PEIIETOK
rpaguTa, MOBApEHHONW COJM, HAOOpPHl MOJEJEe aTroOMOB JJsi COCTaBJICHUS
IapOCTEP>KHEBBIX MOJIETIEN MOJIEKYII.
7. Yueonvie nocoous na neuammnoii ocrnose
B mpouecce 00yueHuss XUMUUA UCHOJIB3YIOTCS CIEAYIOLUE TaONIUIIbI TOCTOSIHHOTO
skcnioHupoBanus: «llepuoamueckas cucrema Xxumuudeckux anemenTtoB J[.U.
MenneneeBay, «Tabmuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U  COJICH»,
«ONEKTPOXUMHUYECKUM PAJl HAIPSHKEHUH METauioB», «KpyroBopor BemiecTts B
IPUPOZE» U JIP.
Jia  opraHu3aluM  CaMOCTOATEIbHOW palOOThl OOydYaloIIMXCs Ha ypokax
UCIOJBb3YIOT Pa3HOOOpa3Hble NUIAKTUUYECKUE MaTepualibl: OTHENbHbIE paboune
JUCTBl — WHCTPYKUHH, KAPTOUKU C 3aJaHUSAMHU PAa3HON CTENEHU TPYIHOCTH ISt
M3Yy4YEeHHs] HOBOTO MaTepuasia, CaMOIPOBEPKH U KOHTPOJIS 3HAHUN ydallUXCsl.
Jlnst oGecrnieueHust 6€30MacHOro Tpy/la B KaOMHETEe XUMUU UMEETCS:
MPOTUBOMOKAPHBIN UHBEHTAPh
anTeyky ¢ HabOPOM MEJUKAMEHTOB U NIEPEBSI30UYHBIX CPECTB;
MHCTPYKIHIO MO MpaBUjIaM 0€30MacHOCTH TPyAa JUIsl 00ydaroIuxcs
KypHaJ peTUCTpaIli MHCTPYKTa)ka Mo MpaBuiiaM 0€301MacHOCTH TPy/a.



KanennapHo-temaTnyeckoe NJIAHMPOBaHHUE
9 k1acc
(68 u., 0a30BbIi YPOBEHDb)

HasBanmue pa3gena, tembl | Kon-Bo Hara [Ipumeuanue
Ne ypoOKa 4acoB

/11

BBenenue. Oomas 64
XapaKTepuCTHKA
XMMHYECKHUX 3JJIEMEHTOB H
XHMHUYECKHUX peaxkumi.
Ilepuoauyeckui 3aKOH H
Iepunoauuyeckast cucTreMa
XuMu4eckux iementoB /1. U.
MenpaesieeBa

1 | XapakrepucTuka XMMHUYECKOTO 1
3JIEMEHTa Ha OCHOBAaHUHU €TO0
TIOJIOKEHUS B I[ICXD
J1.1.Menpeneena.

[lepuoguueckudi  3aKOH W
ITepuonnueckas cucrema /. U.
MenzeneeBa B CBETE yUYEHHUS O
CTPOEHUH aTOMa.

2 | AmdoTtepHbie OKCHJIbI U 1
TUAPOKCHU/TBI.

3 | Knmaccudukanus XUMHYECKHUX 1
peakuui 1(¢] Pa3IUYHBIM
IIPU3HAKaM. CocraBnenue
OKHCIIUTEIIbHO—
BOCCTAHOBUTEIbHBIX PEAKIUN.

4 | Tlonsitue 0 CKOPOCTH 1
XAMUYECKOU pEaKuuu.
KaranuzaTtopsl.

5 | O60011eHEe U crUCcTEMATU3AINS 1
3HaHWUU 1o TeMe «BBenenuey.

6 | KouTposabHas padora Nel mo 1
TeMe «XapaKTepHuCTHKa
JJIEeMEHTa Ha OCHOBE €0
MOJIOKECHUS B I[ICXD
JI.M.MenpaeneeBa. XMMHUYECKHUE




PEaKIHm.

MeTaniabl

214

IHomoxeunue 3JIEMEHTOB-
MeTasioB B Ilepuoamueckoi
cucrteme 1. 1. Menneneesa.

Ocobennoctu CTPOCHUS
aToMOB MeTauioB. duznveckue
cBoiicTBa MeTasuioB. CILiaBbl.

9-10

XUMHAYECKUE CBOMCTBa
METAJIOB.

11

Meramibel B npupone. OO6miue
CIOCOOBI UX TOJIYYECHHUS.

12

Pemenne pacyeTHbIX 3amad ¢
MOHATHEM  MaAccosas 00
861X00a NPOOYKmMAa.

13

[TonsTue 0 KOppO3Uu
METaJIOB.

14

[llemounple MeTaIBL: OOIIAs
XapaKTePHUCTHKA.

15

CoennueHus IIEJTOYHBIX
METAJIJIOB.

16

[[lenouyno3eMebHbIE METAJIbI:
00111ast XapaKTEepUCTHKA.

17

Coennuenus
[IEJTOYHO3EMEIBHBIX METAJIOB.

18

AJIOMUHAA —  TIEPEXOAHBIN
JJIEMEHT. dusnueckue U
XUMHAYECKUE CBONCTBA
amomuHus.  [lomydyenue wu
IPUMEHEHHUE ATFOMUHHS.

19

CoenuHeHns  aJIOMUHUS & —
OKCUJT W  THAPOKCHUI, HX
aMm(pOoTepHBIN XapaKTep.

20

IIpakTnueckass paodora Nel.
Ocy1iecTBieHne LIETIOYKH
XUMUYECKUX MPEeBpaICHUH.




21

Kenezo — omemenr VIII
TPYIIBI TOOOYHOMN TOATPYIIIIEL.

22-
23

CoemunaeHns xene3a +2,+3 ux
KaueCTBEHHOE  OMpECIICHHE.

I'enetnueckue psansr Fe o
Fe*

24

IIpakTnyeckass paodora Ne2.
[Tomyuenue 151 CBOMCTBA
COCMHEHNN METAJLIOB.

25

IIpakTnyeckass padora Ne3.
Pemenne sKkcneprMEHTATBHBIX
3aJlad  Ha paclio3HaBaHUE H
MOJIyYE€HHUE COEIUHEHUN
METaJUIOB.

26

O0o00111eHME 3HAHUN 1O TEME
«MeTtauibD».

27

KonrpoabHas padora Ne2 no
Teme «MeTaib.

HeMeraLabl

27 4

28

Ob6m1as XapaKTEePUCTHUKA
HEMETAILIOB.

29

OOme XMMHYECKHE CBOMCTBA
HeMmeTaoB. Hewmeramnsl B
OpUPOJIE U CIOCOOBI  HX
MOTyUYCHHUS.

30

Bognopon.

31

Bona.

32

I"anoreHsr: oO01as
XapaKTePHUCTHKA.

33

CoennHeHns TaJOreHOB.

34

IIpakTnueckass padora Ned.
Pelienne skcrneprMEHTANIbHBIX
3agay no TteMme «lloarpymnma
TaJIOT€HOBY.

35

Kucnopon.

36

Cepa, ee ¢usuueckue H




XAUMHUYECKUE CBOUCTBA.

37 | CoenuHEHUS CEPBI.

38 | Cepnas KHCJIOTa Kak
AJIEKTPOJIUT U €€ COJIH.

39 | Cepnas KHCJIOTa Kak
OKHCIIUTEb.

40 | [TomyueHne W  TOPUMEHEHHE
CEPHOM KUCIIOTHI.

41 | IlpakTnyeckas padora NeS,
Pemenne skcrnepuMeHTATBHBIX
3amau mo Teme «lloarpymma
KHUCIIOPOIay.

42 | A30T U ero CBOICTBA.

43 | AMMHaK W €ro COEIUHEHHS.
Conu aMMOHUSL.

44 | AzoTHas KHUCJIOTa Kak
3JIEKTPOJIUT, €€ IPUMEHEHHUE.

45 | AzoTHas KHUCJIOTa Kak
OKHUCIIUTEIb, €€ TIOTyICHHE.

46 | docdop. CoenuHeHUs
docdopa. [Tonsarue 0
(dochopHBIX yAOOpEHUSIX.

47 | Yrnepon.

48 | Okcupasl yriaepoa.

49 | YronpHas KUCJIOTa U €€ COJIH.
XKecTkocTh BOMIBI U CTIOCOOBI €€
yCTPaHEHUS.

50 | Kpemuuii.

51 | Coenunenus KPEMHUSI.
CunukaTHas
MIPOMBITTUICHHOCTb.

52 | lpakTuyeckass padora Ne6.

[lomyuenue, cobupanue u
pacrno3HaBaHHe ra3os.




53

O0001IeHue 1o TEME
«HemeTtamibny

54

Konrpoabsnas padora Ne3 no
teme «Hemeramnsny

Oprannyeckue coeMHEHUSA

10 g

55

[Ipeamer OpPraHUYECKOMU
XUMUHU. [IpenenvHbIe
YTJIEBOJIOPOJIBL.

56

HenpenenbHble yrieBoa0poOIb.
Otunen. Auetnied. ben3ol.

S7

CnupTsl. ITonsATHe 0
MIPEAETbHBIX OJTHOATOMHBIX
cruprax Ha IpuMepax
METaHOJIa U JTAHOJIA.
TpexaToMHbIN CIIUPT —
[JIMLEPUH.

58

OOHOOCHOBHBIE  IIPEACIIBHBIE
KapOOHOBBIE  KHCJIOTHI  Ha
IIPUMEpPE YKCYCHOM KHCIIOTHI.
Ee cBoiicTBAa M TpUMEHEHHE.
Cnoxusble 3¢upsl. Xupsl kak
CJIOXHBIE 3(QUPHI TIIMLEPUHA U
KUPHBIX KUCJIOT.

59

ITonsiTue 00 yTJIEBOJIAX.
I'moko3a, ee cBoMcTBA H
3HAa4YCHUE. Kpaxman 151
LIEJUII0I03a, UX OMOJIOTHYecKas
POJIb.

60

AMUHOKHUCIIOTHI. benku.

61

[Tommumepsl.

62

JlekapcTBEHHbIE  TIpenaparhl;
npoOeMbl, CBSI3aHHBIE C HX
IPUMEHECHHUEM.

63

O0o0Omene  cBeneHuii 00
OpPraHMYECKUX BCIECTBAX.

64

KonTpoabnas padora Ne 4 no
TeMe «Oprannueckue
BEIIIECTBAY.

O0001IeHHe 3HAHUI 0 XUMUH
32 KypC OCHOBHOM IIKOJIBI.
IloaroroBka K

roCyIapCTBEHHON UTOrOBOM

44




aTTeCTAlNH

65

[lepyonnyeckui  3aKOH U
[lepuonnueckas Cucrema /l. 1.
MenpneneeBa B CBETE TEOPUHU
CTPOEHHUS aToma.
3aKOHOMEPHOCTH  M3MEHEHUS
CBOWMCTB 3JIEMEHTOB M HX
COCAMHEHNA B IIEpUOAAX W
rpynmnax B CBETE
NpEICTaBICHUA O CTPOCHUU
aTOMOB DJJIEMEHTOB. 3HAYCHHE
[lepuonnueckoro 3aKOHa.
IToaroroska k OI'D.

66

Kiaccuduxanus
HEOPraHUYECKUX BEIIISCTB.
CBoiicTBa HEOPTraHUYECKUX
BemecTB. Iloaroroska k. OI'D.

67

['eneTnueckue psapl MeTaslia,
HEMeTalla W  IEePEeXO0JHOTO
MmeTasuia. [loaroroBka k OI'D.

68

HUrorosas KOHTPOJIbHASA
padora.




		2023-09-28T14:03:54+0300
	Курбатова Ирина Владимировна
	я подтверждаю этот документ




