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IHosicuuTe/IbHAA 3aNUCKA

Paboyas mporpamma 1o XMMHUU Ha YPOBEHb OCHOBHOT'O OOIIEro 00pazoBaHMsI il 00yJarOIuXCs
8-9-x kmaccoB MBOY «TenbMuHckas cpeanss o0meodpa3oBarenbHas MKoIa» pa3padoTaHa B
COOTBETCTBUU C TPEOOBAHUSAMU:

o  ®epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoi
denepauun»;

o mpukaza Munnpocemenus ot 31.05.2021 Ne 287 «O06 yrBepkaeHu# (PenepaTbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAApTa OCHOBHOTO OOIIIEro 00pa3oBaHMs,

o mpukaza Munnpocemenus ot 18.05.2023 Ne 370 «O06 yrBepkaeHUH (enepaTbHON
00pa3zoBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHUs,

e mpukaza Munnpocermenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka
OpTraHMU3aIUH M OCYIIECTBICHUS 00pa30BaTEIIEHOM JISATSIIBHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbLHBIM ITPOrpaMMaM — 00pa30BaTeILHBIM IMPOTPaAMMaM HAYaJIbHOTO
00111eT0, OCHOBHOTO OOIIEro U CPETHETO OOIIEro 00pa30BaAHUMY;

o KoHnenmmu npenogaBanus yaeO0HOTO mpeameTa «XuMus»,

o KoHmenmmu 3K0JI0THYeCcKOro 00pa3oBaHus B CHCTEME OOIIero 00pa3oBaHus;

o CII 2.4.3648-20 «CaHnuTapHO-3IHIEMHOJIOTHYECKIE TPEOOBAHUS K OPTaHU3AIHSIM
BOCITUTAHHS M OOYYEHUs, OT/IBIXa U 03I0POBJICHHS ICTSH H MOJIOJACIKI», YTBEPKICHHBIX
MTOCTAHOBJICHHEM TJIaBHOTO caHUTapHOTo Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnenndeckue HOPMaTUBHI U TPeOOBAHUS K 0OECIICICHUTO
0e3omacHOCTH U (M) OE3BPEAHOCTH TS YeaoBeKa (PaKTOPOB CPeIbl OOUTAHUSY,
YTBEPKJICHHBIX MTOCTAHOBJICHHEM TJIaBHOTO caHuTapHOro Bpada oT 28.01.2021 Ne 2;

e y4eOHOTO IJITaHAa OCHOBHOTO 00I1eT0 00pa3oBaHusl, YTBEPKIeHHOTO nprukazomM MBOY
«TenpMuHCKas cpeansisi 00meoOpazoBaTenpHas mKoa» ot 30.08.2023 Ne 240 «O6
YTBEPXACHUU OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro
00pazoBaHUs»;

e (enepanbHOl pabouell mPOrpaMMBbI 10 Y4€OHOMY MPeaAMETY « XUMUS.

PaGouas mporpamMmma opueHTHpOBaHAa Ha LIEJeBbIe IPUOPUTETHI, CPOPMYIHpPOBaAHHBIE B
(dbenepanbHOl pabouel mporpaMme BOCIIUTAaHUS U B paboueit mporpamme Bocnutanus MbOY
«TenbMuHCKas cpeqHss oOuieoOpa3oBaTeabHas LIKOJIa».

[IporpaMma 1o XuMuu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusi COCTaBICHAa HA OCHOBE
TpeOOBaHUM K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa30BaTebHOM MpOrpaMMbl OCHOBHOTO O0IIIETo
obpazoBanus, npeacraieHHbIx B DI'OC 00O, a takke Ha ocHOBE (enepalbHON paboueit
MIPOrpaMMBbI BOCIIUTAHUS U C YUETOM KOHIICTIIIUY MIPeroaBaHusl yueOHOro mpeameTa « XUMus» B
oOpa3oBaTenbHbIX opranu3aiusax Poccuiickoit @eneparuu.

[Iporpamma o XMMHH JaeT NMpeCTaBIEHUE O LEJIX, 001Iel cTpaTernn 00y4eHus, BOCIUTaHUSA U
pa3BUTHS 00yUaIOIIKXCSI CPeJICTBAMM YUe€OHOTO TpeIMeTa, yCTaHaBJIMBaeT 00s3aTeIbHOe
IIPEIMETHOE COAEpKAHUE, IPEyCMAaTPUBAET PACIIPEIEIICHNE €r0 0 KJIaccaM U CTPYKTYPUPOBaHUE
II0 pa3zieNaM U TeEMaM MPOTpaMMBbl IO XMMHH, OIIPEIEIIAET KOJIMYECTBEHHBIE U KAYECTBEHHbIE
XapaKTEPUCTUKH COJIEPKAHUS, PEKOMEHIYEMYIO ITOCIIEN0BATEIBLHOCTD U3YUEHHSI XUMHUU C YIETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTMKH y4eOHOTO Mpoliecca, BO3PACTHBIX
0coOeHHOCTeH 00yuaromuxcs, onpeaessieT BO3MOXKHOCTH MTpeIMeTa Il peanu3alnuu TpeboBaHUH
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl Ha ypOBHE OCHOBHOT'O OOIIIETO
o0Opa3oBaHus, a TaKkKe TPeOOBAHUN K pe3ynbTaTaM 00yueHHs] XUMHUU HA YPOBHE L€ n3ydyeHus



npeaMeTa U OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIILHOMN JCATEIBHOCTH 00Y4aroLIerocs mo
OCBOCHHIO YU4EOHOTO COAEPIKaHUSI.

3HaHUEe XUMHH CIYKUT OCHOBOH 151 JOPMUPOBAHHS MUPOBO33PEHHUSI 00YJAIOLIETOCs, €r0
MPEJCTAaBICHUN O MAaTEePUAIILHOM €IMHCTBE MHpPA, BYKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
IIPEJICTaBJICHMSI O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 SBOJIIOLIMU BEILIECTB B IPUPOJIE, O MYTAX
perieHus r100anbHBIX TPOOJIEM YCTOMUMUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOH, MUILEBOH U IKOJIOTMUECKOH O€30I1aCHOCTH, IIPOOIEM 3IpaBOOXPAHEHHUS.

N3yyenue xumuu:

e CIOCOOCTBYET pealin3alii BO3MOXHOCTEN AJIsl CaMOPa3BUTHSI U (POPMUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 001Iel U (yHKIIMOHAIbHON I'PaMOTHOCTH,

e BHOCHT BKJIaJ] B JOPMUPOBAHNE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HaBBIKOB UX CAMOCTOSITEIbHON y4eOHOH 1eATeIbHOCTH, IKCIIEPUMEHTAIbHBIX U
HCCIIEIOBATENIbCKUX YMEHUMN, HEOOXOAUMBIX KaK B IOBCEIHEBHOM JKU3HHM, TaK U B
npohecCHOHANBHOM IeATeTLHOCTH,

e 3HAKOMUT CO CHEIU(PUKON HAyUHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBHI IIEIOCTHOTO
B3IJIsa Ha €JMHCTBO MIPUPOJIbI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM ITAlloM B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH O0YYaIOIINXCS;

e crnocobOcTBYeT (POPMUPOBAHHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHbBIM
3HAHMSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIJ] B IKOJIOTHYECKOE 00pa3oBaHue
00yJaronuxcs.

JlanHbIe HanpaBJIeHUS B OOYYCHUH XUMHUH 00ECIIEUMBAIOTCS CTICIU(BUKON COAepKaHUsI YIeOHOTO
npeaMeTa, KOTOPBIH SBISIETCS NeIarorMuecKy aJanTHPOBaHHBIM OTPaXCHHEM 0a30BOM HAYKH
XAMHUU Ha OTIPECTICHHOM JTarle ee pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHHs OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIUMUCS CUCTEMbI TIEPBOHAYAIILHBIX TOHATUI XUMHH, OCHOB HEOPTraHUYECKON XUMHH U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHATHH OPraHUYeCKON XUMHUH.

CrpykTypa cofepaHus porpamMmbl 0 XUMUK c(hopMUpoBaHA HA OCHOBE CHUCTEMHOTO MOAX0/1a K
ee u3yueHuto. CoaeprkaHue CKIaJAbIBAECTCS U3 CUCTEMbI MIOHITHI O XUMUYECKOM SJIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI MO MPUHIIMITY ITOCIEI0BATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHUX
MIpPeJICTaBICHUI PA3HOTO YPOBHSI:

e ATOMHO-MOJICKYJISIPHOTO YYC€HHA KaK OCHOBBI BCETO €CTCCTBO3HAHMS,

. Hepnonnqecxoro 3aKOHa I[I/I MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMMHU,

e YUCHUA O CTPOCHUH aTOMa U XUMHYECKOM CBSI3H,

. Hpe,[[CTaBJ'IeHI/Iﬁ 00 SHGKTpOHHTquCKOﬁ Jucconyanuy BCUICCTB B paCTBOpax.

TeOpeTI/I‘{CCKI/IC 3HAHUA paCCMAaTpUBAOTCA HAa OCHOBE SMITUPHUYCCKHU IMOJTYYCHHBIX U OCMBICIICHHBIX
(l)aKTOB, Pa3BUBAIOTCA NOCJICAOBATCIIBHO OT OJJHOT'O YPOBHSA K APYTIOMY, BBITIOJIHSA CI)yHKI_II/II/I
OOBSICHEHHS U MMPOTHO3UPOBAHUA CBOMNCTB, CTPOCHUA U BO3MOXKHOCTEH MMPaKTUYCCKOI'O
MMPUMCHCHUS U TMOJTYUCHUS N3YYaCMbIX BCUICCTB.

OcBoecHue IporpaMmsal IO XUMHUHU CHOCO6CTBy€T (I)OpMI/IpOBaHI/IIO MMpEaACTaBJICHHUA O XHMHUYECKOH
COCTaBJISIONIEH Haquoﬁ KapTUHBI MUpa B JIOTUKC €C CHCTEMHOI npupoabl, HEHHOCTHOTO
OTHOIICHUA K HAYYHOMY 3HAHUIO U MCTOJaM IMO3HAHUS B HAYKE. I/ISY‘-ICHI/IC XUMHUHU ITPOUCXOOUT C



MIPUBJICUCHUEM 3HAHUN U3 paHee U3yYCHHBIX YIeOHBIX MpeaMeToB: «OKpYKaomuil MUp»,
«buonoruga. 57 xnacce» u «Pusnka. 7 Kiaccy.

[Tpu n3yuyeHnHn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH KaKk 00acTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOM IEATEILHOCTH Y€I0BEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJbTYphl. 3a/1aua y4eOHOT0 IpeaMeTa COCTOUT B (POPMUPOBAHUN
CUCTEMbl XMMHUYECKUX 3HAHUI — BakHEHIIMX (AaKTOB, HOHATUHN, 3aKOHOB U TEOPETUUYECKUX
IOJIOKEHUH, JOCTYNHBIX 00001EHNI MUPOBO33PEHUECKOI0 XapaKkTepa, A3blKa HayKH, B
NpUOOIICHUN K HAyYHBIM METOaM MMO3HAHMS IPU U3YYCHUH BEIIECTB U XMMHUYECKHX PEaKIii, B
(hopMUpPOBaHHUY U Pa3BUTHH MTO3HABATEIBHBIX YMEHUH U UX IPUMEHEHNUHU B Y4€OHO-
[I03HABATENbHON U y4eOHO-UCCIIEA0BATENILCKON JEATENbHOCTH, OCBOCHUU IIPAaBUII O€3011aCHOTO
oOpallleHus C BEIIeCTBAMU B MOBCEAHEBHOM KU3HHU.

[Ipu u3ydeHnn XMMUHU Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus BaXKHOE 3HaYCHHE TPUOOpETn
TaKMe LEeH, KaK:

e (opMupOBaHNE UHTEIUIEKTYAIHHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO pellIeHNH, CIOCOOHOM afnanTupoBaThCS
K OBICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HU,

e HaMpaBJIEHHOCTh OOYYEHUS Ha CHCTEMaTHYeCKOe MpUOOIIeHne 00yJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON NEATENIbHOCTH, HAYYHBIM METO/1aM MO3HAHMS,
(hopMUPYIOIUM MOTHUBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

e o0ecrieyeHue yCcIoBHM, CIOCOOCTBYIOUIUX MPHOOPETEHNIO 00YYarOIIUMHKCS OIbITa
pa3zHoo0pa3HOM NesTeNbHOCTH, MO3HAHUS ¥ CAMOTIO3HAHHUS, KIIFOUEBBIX HABBIKOB
(xTFOUEBBIX KOMIIETCHIIN# ), IMEIOIIUX YHUBEPCAIBHOE 3HAUCHHE /ISl PA3JIUYHBIX BU/IOB
NeSITeNIbHOCTH;

e (dopmupoBanue oO1IeH GYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHClie YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCTIOJIb3YsI 3HAHUS
Y OTIBIT, TIOJTyYE€HHBIE NPU U3YYEHUU XUMUHU, TIPUMEHAThH UX MPU pelIeHUH MPoOIeM B
MOBCEHEBHOM KM3HU U TPYAOBOM JESITEILHOCTH;

e (opMupoBaHUE y 00YYAIOIIUXCS TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMaHUS [ICHHOCTH
XMUMHYECKUX 3HAHUH JJIs1 BBIPaOOTKH SKOJIOTHUECKH 11e1ec000pa3Horo MoBeAeHUs B ObITY
U TPYAOBOH JIEATEIHHOCTHU B LENSIX COXPAHEHUSI CBOETO 37I0POBbs U OKpYKaroIen
MIPUPOJTHOMN CPEJIbI;

e Ppa3BUTHE MOTHUBAIMHU K O0OY4EHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHUS 00IIeUeI0BEUECKUX IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY ITPOUIIS ¥ HANIPABICHHOCTH JATbHEHUIIEro 00ydeHus.

OO11ee YrcIo 4acoB, OTBEIECHHBIX ISl U3YUCHUSI XMMUU Ha YPOBHE OCHOBHOT'O OOIIIEro
obpasoBanusi, cocraBiser 136 yacos: B 8-M kiacce — 68 yacos (2 yaca B Henelno), B 9-M Kiacce —
68 uacoB (2 yaca B HEJEIIIO).

Jlnst peanu3anuu IporpaMMBbl UCHOJIB3YIOTCS YUeOHUKH, TOMYIEHHbBIE K UCTI0JIb30BAHUIO MTPH
peanu3aly UMEIOIINX roCcyIapCTBEHHYIO aKKpeIUTalMi0 00pa30BaTeIbHBIX MPOrpaMM
HayvaJIbHOTO O0IEro, OCHOBHOTO OOIIEro, CPpeIHEro 001ero 00pa3oBaHus OpraHu3alUsIMH,
OCYIIECTBISIOMMMHU 00pa30BaTENIbHYIO JAEATENbHOCTD, IpUKa3oM Munmnpocsemenus ot 21.09.2022
Ne 858:

e Xwumus, 8 xnacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AO «M3narenscTBo
"ITpocserienue"»;

o Xwumus, 9 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AO «M3narenscTBo
"IIpocBemienue"»;



DieKTpoHHBIC 00Pa30BaTEIIbHBIC PECYPCHI, JIOMYIICHHBIC K UCIIOJIb30BAHHUIO TIPU PeaTU3alluK
HUMEIOIIHX FOCYIAPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX IPOrPaMM HavaJIbHOTO OOIIETo,
OCHOBHOTO 00I11eT0, cpenHero obiiero oopasoBanus npukazoM Munmnpocsemenus ot 02.08.2022
Ne 653:

o Xwuwmus, 8 xnacc, PI'AOY 1O «Akagemust Munmnpocsemenus Poccumy,

o Xwumus, 9 xnace, PI'AOY JITO «Akagemust Munmnpocsemenus Poccumy,

e DIeKTpOHHBIN 00pa3zoBarenbHbIl pecypce «Jlomamnue 3ananus. OcHOBHOE 001Iee
obpazoBanue. Xumus», 8-9 knacc, AO «M3narenscto "lIlpocremienne'»;

e Tpenaxep «Ob6nako 3Hanui». Xumus. 8 kinace, OO0 «DPuznkoH JIady;

Conep:kanue y4eOHOIro npeamera

8-i1 Ki1acce
HepBOHa‘laﬂbele XUMHNYECKHE ITOHATUA

[Ipenmer xumuu. Posib XuMHM B ®KU3HU YeJIOBEKA. XMMHUS B CUCTEME HayK. Telia 1 BelecTBa.
®u3NYECKNE CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemecT. [loHsATHE 0 MEeTO1aX MO3HAHUS B
xumun. Yucteie BeniecTBa u cMecu. CriocoObl pa3ziesieHus CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHUE AIEeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
CJI0’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumunyeckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocrtaBa BemecTB. OTHOCUTeNbHAsE aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHasi Macca.
MaccoBast 107151 XUMHYECKOTO JIEMEHTA B COCMHEHUU.

KonunuectBo Bemecta. Mosb. MounsipHast macca. B3auMocBsI3b KoM4yecTBa, Macchl M YUCIia
CTPYKTYPHBIX €IMHHUII BelecTBa. PacueTsl o popmynamMm XUMUYECKUX COEAUHEHUN.

OuznyecKkue U XUMUUECKHE SBJICHUS. XUMHUECKas peaKkus U ee MPU3HaKu. 3aKOH COXpaHEHUs
Macchl BEIIeCTB. XUMUYeCKue ypaBHeHus. Kiraccudukariys XuMUUecKuX peakuuil (coequHeHus,
pa3iioKeHHUs, 3aMelleH s, OOMEeHa).

XuMHUYEeCKHUI IKCTIEPUMEHT !

3HAKOMCTBO C XUMUYECKOM MOCYAOH, IPaBUIIaMU pabOTHI B JIA0OPATOPUH U MTpHEeMaMU 0OpaIieHUs
¢ J1abopaTOpHBIM 000PYAOBAHUEM, U3yYEHUE U ONMCaHNE (PU3NYECKUX CBOMCTB 00OPa3IoB
HEOpPraHUYeCKUX BEIIECTB, HabmoaeHre (pru3ndecKkuX (IJIaBIEHHE BOCKA, TasHUE JIba, pACTHPAHHE
caxapa B CTyIIKe, KHTICHHE W KOHJICHCAIINS BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHHE
MEIHOU MPOBOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KUCIIOTON) SIBJICHUH, HAOIIOCHHE U OMTHCAHHE
MPU3HAKOB MPOTEKAHHS XUMHUUECKHUX peakiinii (pas3aokeHue caxapa, B3auMOJICHCTBHE CEPHO
KHCIIOTHI C XJIOpUIOM Oapus, pasnoxenue ruapokcuaa meau (1) nmpu HarpeBanum,
B3aUMO/ICHCTBHE jkene3a ¢ pacTBopoM coiu Meau (1), u3ydenue cnoco0OB pa3aeeHust CMECE: ¢
MOMOIIBI0 MAarHuTa, GUIBTPOBAHKE, BHIIAPUBAHUE, TUCTUILIALIMSA, XpoMaTorpadus, IpoBeACHNE
OUYMCTKU TTOBAPEHHOU COJIH, HAOMIOICHUE U OTIMCAaHNEe PEe3yIbTaTOB MPOBEICHUS OTIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/ITaHKE MOJIeNIeH MOJIeKYIT (IIapOCTePKHEBBIX).

Bakueiilue npeacTraBuTe 1M HEOPraHMYECKUX BeLeCTB



Bosayx — cmech razos. CoctaB Bo3ayxa. Kucinopon — anemeHT u npoctoe BemiectBo. Haxoxaenue
KHCJIOPOa B IpUpo/ie, (PU3NUeCKUe U XUMHUECKHE CBOMCTBA (peakiuu ropeHus). OKCHIbI.
[Tpumenenne kucnopoaa. CriocoObl MOTydeHUsT KUCIOPOia B Ta0OpaTOPUU U MPOMBIIIUICHHOCTH.
KpyrosopoT xucnoposaa B npupoze. O30H — aJuloTponHast MOIU(PUKAIUS KHCIOPOIa.

TennoBoit 3¢ heKT XUMIUUECKOH peaKkiiy, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30- U
SHI0TEPMHUUECKUE PEAKIMK. TOIIMBO: YTOb U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHHUE
MapHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — anement u npoctoe BeuiectBo. HaxoxaeHue Boiopoaa B npupoae, Gpuznyeckue u
XUMHNUYCCKHE CBOI\/JICTBa, IMPUMCHCHHUE, CIOCOOBI MOJTy4CHUH. KwucmoTs! u comm.

MouisipHbIii 00B€M Ta30oB. PacueTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBOMCTBa BOAbI. Bosa kak pactBopurens. PacTBopsl. HackleHHbIE 1 HEHACHIIIICHHBIE
pactBopbl. PacTBOpUMOCTB BeniecTs B BoJe. MaccoBasi 0J1sl BENIECTBA B pacTBOpE. XUMUYECKUE
cBoiicTBa BoJbl. OcHOBaHMs. Posib pacTBOpOB B MpUPO/JIE U B )KU3HU YesloBeka. KpyroBopot Bojbl B
MpUpoJIe. 3arps3HEHUE NPUPOJHBIX BOA. OXpaHa M OYMCTKA MPUPOIHBIX BOI.

Knaccudukanus aeopranmdeckux coequnennii. Okcuapl. Kiaccuduxarus okcuioB:
cosieoOpasyromie (OCHOBHBIE, KHCIIOTHBIE, aM(OTepHbIe) U Hecosteobpasyromue. HomeHkmarypa
OKCHI0B. PU3NYECKHNE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne okcuaos.

OcnoBanus. Kimaccudukanusi OCHOBaHHI: IMIETOYM U HEPACTBOPUMBIC OCHOBaHUs. HomeHkaTypa
OCHOBaHWH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMH. [loydeHrne 0OCHOBaHMIA.

Kucnoter. Knaccudpukanus kucnor. Homenknarypa kuciaoT. @u3ndeckue 1 XUMHUYECKHUE CBOHCTBA
kucioT. Pan aktuBHoctn metaiioB H.H. beketoBa. [lonyueHnue Kucior.

Conu. Homenkiiatrypa cosieilt. @u3ndeckue 1 XUuMUYECKHe CBOMCTBA cosiel. [lomyyenue coseil.
I'enernyeckas CBs3b MKy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHHI.
XUMHUYEeCKHUI IKCTIEPUMEHT !

KAueCTBEHHOE OMPEJICIICHUE COEPKaHusI KUCIOPOa B BO3/yXe, MOJydeHHE, COOMpaHHe,
pacro3HaBaHue ¥ U3yYEHUE CBOMCTB KUCIOPO/1a, HAOIIOEH)E B3aNMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BOSHHKHOBEHUS U TIpeKpalieHus ropenus (moxapa), 03HaKOMIICHHE C
o0pasiamu OKCHJIOB U ONTMCaHKEe X CBOMCTB, MOJIydeHHe, COOMpPAHUE, PACIIO3HABAHUE U H3yUCHHE
CBOMCTB Boopoia (ropenue), B3aumoaeiictere Bogopoaa ¢ okcuaom meau (1) (Bo3moxHo
UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), HAOIIOJEHHE O0PA3I0B BEWECTB KOIMYECTBOM 1 MOJIb,
UCCIe0BaHIE 0COOEHHOCTEN PaCTBOPEHUS BELIECTB C PA3IMYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPEAEICHHON MacCOBOM JI0JICH PacTBOPEHHOTO BEIIIECTBA,
B3aUMO/ICHCTBHE BOJIbI C METaIIaMU (HATPHEM | KaylbiiieM) (BO3MOYKHO HCIOJIb30BaHUE
BHIEOMATEPHAJIOB), HCCIEIOBaHHE 00PA3IOB HEOPraHUIECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
HaOJII0/ICHHEe U3MEHCHHUS OKPACKU MHIMKATOPOB B paCTBOpPaX KUCJIOT M IIETOYCH, U3yUeHHE
B3aumoienicTBus okcuaa meau (I1) ¢ pacTBOpOM CepHO¥ KHUCITOTHI, KHCIOT ¢ METAJIaMH, PEaKIHit
HEWTpaTH3aIliy, TOJTydCHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHHE OJJHOTO METaJlIa APYIUM U3
pacTBOpa COJIH, pelIeHHe IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «BaskHewIme Kiacchl
HEOPraHUYEeCKUX COCAUHCHUI.



Mepuoguveckuii 3axoH u Ilepuoguyeckas cucrema xumMmu4yecKux 3jaemenTon /1. H.
MemnpgeseeBa. Ctpoenune aToM0OB. XuMH4ecKasi ¢BsA3b. OKUCIUTEIBLHO-BOCCTAHOBHTEIbHbBIE
peakuuu

[TepBbie MOTBITKH KIIACCU(PUKAIIUMN XUMHUECKUX IEeMEHTOB. [IoHATHE O TpyImax CXOqHBIX
351eMeHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHbIC METAILIbI, TAJIOT€HbI, HHEPTHBIC ra3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THIPOKCHUJIBI.

IIepnoanueckuit 3axoH. [lepnoauueckas cucrema xumudeckux 3neMenToB .M. Menneneesa.
Kopotkonepuoanas u jmuaaonepuoanas popmsl Ileproauueckoit cucTeMbl XMMUYECKUX
anemenToB .M. Menneneesa. Ilepuons! u rpymmsl. @U3HYECKHUl CMBICII TOPSIAKOBOTO HOMEPA,
HOMEPOB MEPHOJIA U TPYIIILI AJIEMEHTA.

Crpoenune atoMoB. CocTaB aTOMHBIX siiep. M3otonbl. DnekTpoHbl. CTpOeHNE JIEKTPOHHBIX
000J104ek aTroMoB nepBbix 20 XuMuueckux meMenToB [lepuoaudeckoii cucremsl J[. 1.
MenneneeBa. XapakTEPUCTUKA XUMAYECKOTO 3JIEMEHTA IO €ro MojokeHuto B [lepuoanyueckoit
cucteme /.M. Menjeneera.

3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IIEPHOIAM.

3nauenue lleproanueckoro 3akoHa u [leproaudeckoit CUCTEMBI XUMAYECKHUX DIIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. MeHaeneeB — y4eHbld U IPakJaHUH.

Xumudeckas cBsi3b. KoBasieHTHas (MoisipHasi U HEMOJSIPHASL) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD
XUMHYECKUX 3JIeMeHTOB. MloHHAas! CBS3b.

Crenenb okucieHus. OKHCINTEIRHO-BOCCTAHOBUTEIIHLHBIE pEaKknum. HpOHCCCBI OKHCIJICHHUA U
BoccTaHoBJIeHNU. OKUCIINTEIIN ¥ BOCCTAHOBUTEIH.

XUMHUYEeCKHUI IKCTIEPUMEHT !

M3y4eHHe 00pa3lioB BEUIECTB METANIOB M HEMETAJUIOB, B3aUMOICHCTBHE THIPOKCHIA IMHKA C
pacTBOpaMu KUCJIOT U LIEJI0YeH, IPOBEIEHUE OIBITOB, WILTIOCTPUPYIOIIUX PUMEPHI
OKHCJTUTEIILHO-BOCCTAHOBUTEIIBHBIX PEaKIUil (TOpeHUE, PEaKIUH Pa3JIOKCHHUS, COCIMHCHHUS).

MexnpeaMeTHbie CBSI3H

Peanuzanus MCXKIIPEAMETHBIX cBsA3el IIpU U3Yy4YCHUHU XNUMHU B 8-M Kiacce OCYHICCTBJIACTCA YCPE3
HCIIOJIB30BAHUEC KAaK O6IJ_[I/IX C€CTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIIFOIIMXCA
CUCTCMHBIMU IJISI OTACIIbHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIIA.

OO1ue ecTecTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (PakT, THIOTE3a, TEOPUS, 3aKOH, aHaJIN3, CHHTE3,
KIaccuguKaIus, IepuoAUYHOCTb, HAOMOICHUE, SKCTIEPUMEHT, MOAECTUPOBAaHNE, U3MEPEHHUE,
MOJIeNb, ABJIEHUE.

duzuka: Marepus, aToM, 3JICKTPOH, IIPOTOH, HeI>'ITpOH, HOH, HYKJINI, U30TOIIbl, paIHOAKTUBHOCTD,
MOJICKYJIA, SHeKTpI/I‘{eCKI/Iﬁ 3apsnd, BEHIECTBO, TECIIO, O6’beM, arperaTHoe COCTOsAHHUEC BCIICCTBA, I'a3,

(1)I/I3I/ILICCKI/IC BCJIIMYWHBI, CAUHULIBI UBMCPCHUA, KOCMOC, TIJIIAHCTHI, 3BEC3/1bI, COJ'IHI_IC.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.



I'eorpadust: atmocepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

0-i KkJjace
BellleCTBO U XUMHUYeCKas peaKuml

IIepnoanueckuit 3axoH. [lepnoauueckas cucrema xumudeckux 3neMenToB .M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX IEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaJIMsl, KAIbIUA U UX COCUHEHUN B COOTBETCTBUU C II0JIOKEHUEM DIIEMEHTOB B
[Iepnoanueckoil cucTeMe U CTPOEHUEM UX ATOMOB.

Crtpoenue BemecTBa: BUAbl XUMUYECKOHN CBA3U. TUIBI KPUCTATUTMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKH U BUJA XUMUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPraHWYECKUX COCTMHEHUM, TeHETUYECKasl CBS3b
HEOpPraHWYECKUX BEILIECTB.

Kraccudukariust XUMHUYECKHX Peakiuii 0 pa3InIHbIM pu3HaKaM (10 YKMCITy U COCTaBY
YYacCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIIOBOMY 3((DEKTy, 10 U3MEHEHUIO CTENEeHEN OKUCICHUS
XAMHUYECKHUX JIEMEHTOB, M0 0OPATUMOCTH, TI0 YUACTHIO KaTajau3aropa). DK30- H IHI0TCPMHUCCKHE
peakuuu, TCPMOXUMHUYECKUE YPABHECHHUS.

[TonsiTre o ckopocTn xuMHUeckoi peakiuu. [lonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peaknusix. [IoHsATHE O TOMOTE€HHBIX U reTeporeHHbIX peakuusx. [lonstue o katanusze. [lonstue o
XMUMHUYECKOM paBHOBecHU. DaKTOPHI, BIAUSIONIME HA CKOPOCTh XUMUUECKON PEAKIIUU U MOJI0KEHHE
XUMHYECKOTO PaBHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pEaKkuu, BHCKTPOHHBIﬁ 0ajaHC OKUCIUTEIBHO-
BOCCTaHOBHTEIILHOU pEaKIuu. CocraBnenne ypaBHeHI/Iﬁ OKHCIIUTECIBHO-BOCCTAaHOBUTCIBHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM METOJa SJICKTPOHHOI'O OajaHca.

TeOpI/IH SHGKTpOHHTquCKOﬁ JucCconralnuu. :‘)J'ICKTPOJ'II/ITBI N HEOJICKTPOJIHUTEI. KaTI/IOHI)I, AHHWOHBI.
MexaHu3M JUCCOILMALIMM BEIISCTB C Ppa3siIMYHbIMH BUAaMU XUMHYECKOH cBs13U. CTereHb
AUCCOoLaluu. CuabHbIE U caa0bIe QJICKTPOJIUTEI.

Peakuuu nonHoro ooMeHa. Y cioBusi NpOTEKaHUS peakluii HOHHOTO 0OMeHa, MOJIHbBIE U
COKpallleHHbIE HOHHbIE YpaBHEHUs peakiuil. CBOKWCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE
MIpeJICTaBICHUM 00 IEKTPOIMTUYECKOM nucconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsTHE
0 TUJAPOJIU3E COJIEH.

XHMMHYECKUI IKCIIEPUMEHT:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMUECKUX BEIIECTB — METAJJIOB U
HeMmeTa/uioB (rpadura U anMasa), CJI0KHBIX BEIIECTB (XI0pUaa HATPHUs), UCCIIC0BAHIE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOU PEaKIINH OT BO3ACUCTBUS Pa3INUHBIX ()aKTOPOB,
HCCIIEA0BaHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MPOLIecca IUCCOLUUALUN KUCIIOT,
nienoueit u coseit (BO3MOKHO MCIIOJIb30BaHHE BUACOMATEPHAJIOB), POBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHMsI peaKiiii HOHHOTO oOMeHa (00pa3oBaHue 0cajKa,



BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OTIBITOB, MILTFOCTPUPYIOLIMX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBHTEJIBHBIX Peakiyii (ropeHne, peakiuy pa3ioKeHUs, COSAMHEHHUS), PAaCIO3HABAaHHUE
HEOPraHMYECKUX BEIIECTB C NOMOIIbI0 KAUYECTBEHHBIX PEAKIMI HA HOHBI, PELICHUE
9KCHEPUMEHTAIbHBIX 3a7a4.

HeMeTanabl M BX coeTUHEHUS

OO01as xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenust. CTpoeHune U GU3NUECKUEe CBONCTBA MPOCTHIX BEIIECTB — IAJIOTCHOB. XUMUYECKUE
CBOWCTBA Ha mpUMepe xJopa (B3aMMOICHCTBIE ¢ METaNIaMH, HEMETAIIAMH, [ISJI0YaMHu).
XnopoBogopoa. CoJisiHast KUCIOTa, XUMUYECKHUE CBOMCTBA, MOJIyYeHUE, TpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPO/Ia HA OpraHu3M YesloBeKa. BaxkHeime XJIopu/Ibl U UX HAXO0KJICHUE B
MIPUPOJIE.

O6mras xapakrepuctuka 3nemMeHToB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. Ctpoenue u (Gu3nyecKue CBOMCTBa MPOCTHIX BEUIECTB — KUCIOPOIa U CEPHI.
AnnoTtponHsie MOIM(UKALIMK KUCIOPOa U cepbl. XUMUYeCKHe cBoWcTBa cepbl. CepoBOI0POL,
CTpoeHue, (pu3nvecKkre U XuMHueckue cBoiicTBa. OKCHUJIBI cephl KaK MPEJCTaBUTENN KUCIOTHBIX
okcuzioB. CepHas KUCIOTa, GU3HMUSCKHE U XMMUYECKHe CBOMCTBA (00IIHMe KaK MpeICTaBUTENs
KJ1acca KUCIIOT U crieruduyeckue). XuMUUECKHE PEaKIIuH, JISKAIUEe B OCHOBE MPOMBIIIIICHHOTO
crioco0a MoTy4eHus CEpHOUM KUCIOTHI. [I[pumenenne ceproit KUCiIoThl. COJIM CEPHOM KUCIIOTHI,
KauecTBEHHas peaklus Ha cyiabgaT-uoH. HaxoxkneHue cepbl U ee coeIMHEHUI B IPUPO/IE.
XUMHUYECKOE 3arps3HEHNE OKPYXKAOIICH Cpe/ibl COSAMHEHUSIMH Cepbl (KUCIOTHBIE TOXK]IH,
3arpsi3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro NpeI0TBPAICHUS.

O6mras xapakrepuctuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHeHHEe B IPUPOe, GU3NICCKUE M XUMHUYECKIE CBOMCTBA.
KpyrosopoT a3zoTa B mpupoje. AMMHaK, ero (pu3ndecKkue U XUMHUYECKAE CBOMCTBA, MOTyUCHUE U
npuMeHeHne. Colu aMMOHHMS, MX PU3NIECKUE M XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHast peakiiysi Ha MOHBI aMMOHUs1. A30THAasI KHCJIOTA, €€ ToJyueHue, (GPu3nIecKue u
XAMHUYECKHe CBOUCTBA (00IIHe KaK MPeICTaBUTEN s Kjacca KUCIOT U crieluduieckue).
Hcnonp3oBaHnEe HUTPATOB M COJICH aMMOHUS B KAUE€CTBE MHUHEPAIBHBIX yI00peHUi. XUMUYeCcKoe
3arpsA3HEHUE OKPYKAIOIIEH Cpe/Ibl COSTUHEHUSIMHU a30Ta (KUCIOTHBIC JOXK/TH, 3arpsI3HEHUE
BO3/yXa, MOYBBI U BogoeMoB). Pochop, amorponnsiec Moaudukauu Gochopa, husndeckue u
xumudeckue cBoiictBa. Oxcun dochopa (V) u hochopHas kucinora, GU3NIECKUE U XUMHUICCKHE
CBOWCTBA, MmoJtydeHue. Mcrnonb3oBanue GocaroB B Ka4eCTBE MUHEPATbHBIX YI0OpEHUA.

O6mas xapakrepuctuka 3neMeHToB |V A-rpynmnel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE
CTENIEHU OKUCIIEHUS. YTIIEpO1, aJUIOTPOITHBIC MOAU(PHUKAIINH, PACIIPOCTPAHEHHE B IPUPO/IE,
¢buznueckue u XuMu4yeckue cBoiictBa. Aacopouus. Kpyrosopot yriaeposaa B npupoge. OKCHIbI
yriaepoja, ux pusnveckre u XMMHUYeCKUe CBONCTBA, NCHCTBUE HA KUBbIE OPTraHU3MBI, MTOJIy4ECHUE U
NpUMEHEHHE. DKOJOTHYeCKUe MPoOIeMsl, CBsi3aHHbIe ¢ OkcuaoM yriepoaa (1V), runoresa
rJ100aTBHOTO MOTEIUICHUS KITUMaTa, MapHUKOBBINA d3PPEeKT. YToNbHAS KUCIOTA U €€ COJIH, UX
¢buznueckne U XMMUYECKUE CBOMCTBA, MOMydyeHHe U puMeHeHne. KauecTBeHHas peakius Ha
kapOoHaT-uoHKI. Mcnonb30BaHne KapOOHATOB B OBITY, METUIIMHE, MPOMBIIINIEHHOCTH U CEIbCKOM
XO3SUCTBE.

[TepBoHauasbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX yriiepoaa (MeTaH,
9TaH, STHJICH, alleTHJICH, 3TaHOJI, TNIUIEPHH, YKCYCHAsl KUCIoTa). [IpupoIHbIe HCTOUHUKH
YIIIEBOJIOPOAOB (yrojb, IPUPOIHBIH ra3, HedTh), MPOIYKTHI HX MepepaboTKH (OEH3WH), HX POJIb B
OBbITY ¥ IPOMBILILIEHHOCTH. [IoHATHE 0 OMOOTHYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OelKax,



YIJIEBOAAX — M UX POJIM B )KU3HM YeJIOBEKA. MarepralbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEAUHEHHUM.

Kpemnuuii, ero pusnyeckre u XuMU4ecKrue CBOMCTBA, MOdy4YeHue U npuMenenune. CoennHeHus
KpeMHus B ipupoe. Oo0muue npeacrapienus o6 okcuae kpemuus (1V) u kpeMHHEBOW KUCIIOTE.
CunukaThel, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue cTpouTenpHbie
MaTepuaibl: KepaMuKa, CTEKII0, IIEMEHT, 0eTOH, skene300eToH. [Ipobiemsbl Ge3omacHoOro
HCI0JIb30BAHUS CTPOUTENBHBIX MaTEPUATIOB B [IOBCEAHEBHOM KU3HU.

XUMHUYECKU IKCIIEPUMEHT !

n3ydeHre 00pa3oB HEOPTAHUIECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, IIPOBEICHHE
Ka4eCTBEHHBIX PEAKIM Ha XJIOPHUI-HOHBI ¥ HAOJIIOIeHUE MPU3HAKOB MX MPOTEKAHUS, OTIBITHI,
oTpaxkaromue GU3NUECKUe U XUMUUECKHE CBOMCTBA T'aJIOTEHOB U UX COCAMHEHUH (BO3MOYKHO
UCII0JIb30BAHUE BHICOMATEPUAIIOB), 03HAKOMIICHHE ¢ 00pa3iaMu XJIOPUI0B (rajJoreHHI0B),
O3HaKOMJICHHE ¢ 00pa3liaMu Cephl M €€ COeAMHEHUSIMH (BO3MOKHO HCIIOJIB30BAaHHE
BUJICOMaTepHaJIoB), HaOIIOEHNE TpoIiecca OOYTIIMBAHMS caxapa IoJ] JeHCTBUEM
KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI, U3yYEHUE XUMUYECKIX CBOMCTB pa30aBIIEHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE Ka4eCTBEHHON peakIluy Ha Cylb(}aT-uoH 1 HAaOII0ACHUE TIPU3HAKA ¢
MPOTEKAHUs, 03HAKOMIIEHHE ¢ PU3NYECKUMU CBOMCTBaMHU a30Ta, Gochopa U uX coeTMHEeHU N
(BO3MOXHO HCIOJIb30BAHUE BHICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX YI0OpEHHI,
[0JIy4eHUe, coOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOICTB aMMHAaKa, IPOBE/ICHUE
Ka4eCTBEHHBIX PEaKIMii HA HOH aMMOHHUS U PocaT-noH U U3yICHHE TIPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MeJIbIO (BO3BMOIKHO MCIIOJIb30BaHHE
BUJICOMATEPUAJIOB), H3y4CHUE MOJIEIei KPHCTAUNTMYECKUX PELIETOK aliMasa, rpaduTa, GpysuiepeHa,
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOLUHM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM IIPOTHBOTIa3a, MOJy4YeHUE, COOMpaHue, pacllo3HaBaHUE U U3y4EeHUE CBOWCTB
YIJIEKHUCIIOTO ra3a, IPOBEACHNE KaUeCTBEHHbBIX PEeaKUil Ha KapOOHAT U CUIIMKAT-MOHBI U U3yYEHUE
MIPU3HAKOB UX NPOTEKAHUS, O3HAKOMIIEHUE C IPOIYKIIMEH CUIIMKATHON IMPOMBIIIJIEHHOCTH,
peleHre SKCIepUMEHTAIbHbIX 3a/1a4 0 TeMe «BaxkHeie HeMeTaulbl U UX COEJUHEHUS.

MeTaaabl 1 HX COCINHCHUSA

OO6mrast XxapaKTepUCTUKA XUMHUYECKHX SJIEMEHTOB — METAJIJIOB HA OCHOBAHHH HX TIOJIOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux 3nnemeHToB J[.M. MenaeneeBa u CTpoeHUSI aTOMOB.
Ctpoenue MeTauioB. Metayummueckas CBA3b U METATNYECKAs KpPUCTAIUTMNYECKAs PEIICTKA.
DJIEKTPOXUMUYECKUH PsiJl HANPSHKEHUH MEeTAIIOB. DU3NYECKUE U XUMUYECKUE CBOMCTBA
MeTaiioB. OO01iue cnocoOsl moydeHus: MetaysioB. [loHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHbBIE
CIOCOOBI 3aIIMTHI UX OT KOppo3uu. CrutaBel (CTallb, YYTYH, TIOPATIOMUHUEA, OPOH3a) U HX
MIPUMEHEHHE B OBITY U MTPOMBIIILJICHHOCTH.

U_[e.]'IO‘IHLIC METaJIbI: IIOJIOXKCHUEC B HepHO,Z[H‘IGCKOﬁ CUCTEMC XUMHNUYCCKUX 3JICMCHTOB I[I/I
MeHaeneena, CTPOCHHUEC UX ATOMOB, HAXOKACHHUEC B ITPUPOJC. dusznueckue U XUMHUYECKHE CBOMCTBA
(Ha MpUMEPE HATPUA U KaJ'II/IH). OKCI/I)IBI U TUAPOKCHUIBI HATPUA U KaJIUA. HpI/IMeHeHI/Ie MICJIOYHBIX
METAJIOB U UX COCIMHECHUM.

I_]_[eJIO‘{HO3CMCJIBHBIe METAaJIbl MarHUM M KaJbIIUil: HOJI0XKEHUE B HepHOHquCKOﬁ CHUCTEMC
XUMHWYCCKUX 3JICMCHTOB I[I/I MeHaeneena, CTPOCHUC NX ATOMOB, HAXOXKJICHUC B ITPUPO/JC.
du3znyeckne U XMMHUUYECKHE CBOMCTBA MarHus U Kalblius. BaxkHelme coeJUHEHUS KaIbIIUs
(OKCI/I,Z[, TUAPOKCUN, COJ'II/I). KectrocTh BOJbI U CITIOCOOBI €e YCTpaHCHUA.



AmromuHnii: nonoxenue B [lepruoanueckon cucreme xumuueckux anementoB .M. Menpaeneesa,
CTPOEHHUE aTOMa, HaXOXKJIeHHE B Ipupoae. PU3NUEeCKue U XUMHUYECKUE CBOMCTBA ATFOMUHUA.
AmdoTepHbIe CBONCTBA OKCHJIA M THIPOKCHIA AITIOMUHUSI.

Keneszo: nonoxenue B [lepuoanueckon cucreme xumuueckux anemenToB .M. Menzaeneena,
CTPOCHHE aTOMa, HaXOXKJICHUE B Tipupojie. Pu3nueckue U XMMUUECKHEe CBOMCTBA jene3a. OKCH B,
rugpokcupl u coim xenesa (1) u xenesa (1), ux cocra, cBOMCTBA U OJTyYCHHE.

XUMHUYECKUI IKCIIEPUMEHT !

03HAKOMJICHHE C 00pa3iaMy META/UIOB M CIUIABOB, UX (PU3MUYCCKMMH CBOMCTBAMH, H3YUCHHUEC
PEe3yIbTaTOB KOPPO3UHU METAIIIOB (BO3MOKHO HCITOJIb30BaHKHE BUICOMATEPHAIOB), 0COOCHHOCTEH
B3aMMO/ICHCTBHS OKCHU/IA KAIBIIUS U HATPHS C BOJOH (BO3MOKHO HMCIOJIb30BAHUE
BHJICOMATEPHAIIOB), UCCIICIOBAHNE CBOWCTB JKECTKOW BOJIBI, TIPOIIeCCa TOPEHHSI JKelle3a B
KHcCIopoe (BO3MOXKHO MCITOJIb30BaHHE BUCOMATEPHAIIOB), IIPU3HAKOB MPOTEKAHMS KaueCTBEHHBIX
peaKiuii Ha HOHBI: MarHus, KaJabll¥sl, alfoMuHus, 1uHKa, xenesa (1) u sxenesa (1), meau (11),
HaOJII0/ICHUE M OTIMCAHUE MPOIECCOB OKPAIIUBAHUS IJIAMEHU HOHAMH HATPHUS, KAJTUS U KaJbIIHsI
(BO3MOKHO HCIIOJIB30BAHNE BHICOMATEPUANIOB), HCCIe0BaHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QTFOMUHUS ¥ THIPOKCHIA [TUHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMe «BaxHeimme
METAJUIBI U UX COEIUHEHUS.

XuMHs M OKpYKaloLas cpeaa

BemecTBa 1 Matepuaiibl B IOBCEHEBHOM KU3HU YeoBeKa. bezonacHoe UCHOIb30BaHUE BEIIECTB U
XMUMHYECKUX peakuuii B ObiTy. [lepBas moMoIib npu XuMHUYECKUX 05KOTaX M OTPABJICHUSAX.

XUMHUYECKOE 3arpsi3HeHUE OKpYyXKaroliel cpeibl (IpeiebHast OMyCTUMasi KOHIICHTPAITHSI
Berects, aanee — [1JIK). Poab XuMuH B pellieHnH 9KOJIOTHYSCKHUX TPOOIIEM.

XUMHUYEeCKHUI IKCIIEPUMEHT !
U3ydeHre 00pas3IoB MaTepUaioB (CTEKIIO, CIUIABbI METAILIOB, IIOJIMMEPHBIC MAaTEPHAIIBI).
Me:knpeaMeTHbIe CBSI3H

Peanuzanus MCKIIPEAMETHBIX cBsA3el IIpU U3YYCHUHU XNUMHU B 9-M Kacce OCYHICCTBJIACTCA YCPE3
HCIIOJIB30BAHUC KAaK O6IJ_[I/IX C€CTCCTBCHHO-HAaY4YHbBIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABJIIFOIIMXCA
CUCTCMHBIMU IJISI OTACIIbHBIX IPEAMETOB €CTCCTBCHHO-HAYYHOTI'O LTUKIIA.

OO1ue ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (PaKT, rTUNOTe3a, 3aKOH, TEOPHs, aHaJIN3, CHHTE3,
KJaccuukanus, mepuoaMIHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE,
MOJENb, SIBJICHHUE, TAPHUKOBBII 2PQEKT, TEXHOTOTHS, MaTePHAIIBI.

duzuka: Marepus, aToM, 3JICKTPOH, IPOTOH, HCﬁTpOH, HOH, HYKJINI, U30TOIIbl, paIHOAKTUBHOCTD,
MOJICKYIJIA, SHeKTpI/I‘{eCKI/Iﬁ 3apsd, IPpOBOJHUKHU, IMOJTYIIPOBOJHUKHU, TUIJICKTPUKH, CI)OTOBJ'IeMeHT,
BCIICCTBO, TCJIO, O6’beM, arperaTHoe COCTOSIHUEC BCIICCTBA, I'a3, paCTBOP, paCTBOPHUMOCTD,
KpUCTAJNINYCCKasd pCUICTKA, CIIJIaBhI, (1)I/I3I/I‘IGCKI/IG BCJIMYNHBI, CAUHULBI U3MCPCHUA, KOCMHUYCCKOC
MpOCTPaHCTBO, INIAHCTHI, 3BE3 b, COJ'IHI_Ie.

buosnorus: ¢potocunTes, npixanue, buocdepa, sKocucTeMa, MUHEpaIbHbIE YI00peHHs,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, INTATEIIbHBIE BEILIECTBA.



I'eorpadust: atmocepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Ili1anupyemMble pe3yJibTaTbl 0CBOCHUS YUEOHOIO MPeAMeTa

JINYHOCTHBIE pe3yabTarThbl

JIM4HOCTHBIE PE3YNbTAThl OCBOEHUS MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHusl JOCTUTAIOTCA B
Xoz€e 00y4eHHsI XMMHHU B €IMHCTBE YUCOHON M BOCTIMTATEIILHON AEATEIIEHOCTH B COOTBETCTBHH C
TPaJIMLIHOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMU,
MPUHATHIMU B OOIIIECTBE NMPaBUIIAMU U HOPMaMU MOBEJIEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMATM3AIUHN 00yJarOIIHUXCsl.

JImaHOCTHEIE PE3YIbTATHI OTPAXKAIOT TOTOBHOCTH 06yqa}0mnxcsl PYKOBOACTBOBATHLCA CHCTEMOM
ITIO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaIII/H\/JI " paCIIMPEHUEC ONBITA ACATCIBHOCTU HAa €€ OCHOBE, B TOM
4HCJie B 4YaCTH.

1)naTpuoTHYecKOro BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICOIUIO, IOHNMAaHUA 3HAYCHUA XHMI/I‘-IGCKOf/i HayKI/I B XKNU3HU COBpeMeHHOFO O6HICCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(DOPMAIIHEH O MTePEeIOBBIX JOCTHKCHHUSIX M OTKPBITHIX
MHPOBOM ¥ OTEYECTBCHHON XUMHUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MHUpa
# 00I11eCTBa;

2)rpaskIaHCKOro BOCIIUTAHMSA:

MIPEACTABJICHUS O COIMATILHBIX HOPMaX U MpaBUiIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, YI4EOHO-UCCIIE0BATEIHCKOM,
TBOPYECKOM U JAPYTUX BUJAX JEATCIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NESTETLHOCTH TIPH BBITOJTHEHUHU YICOHBIX, TT0O3HABATEIBHBIX 3a/1a4, BHIITOJJHCHUH XUMHUECKHIX
AKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAaHHIO U
B3aMMOITOMOIIIH B MPOIIECCE ITON yUeOHOH ACSITEIIbHOCTH, TOTOBHOCTH OIICHMUBAThH CBOE TTOBEJCHUE
Y TTOCTYIIKM CBOMX TOBApPHUIIEH C TIO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYIKOB;

3)eHHOCTH HAYYHOT0 O3HAHMSA:

MHUPOBO33PCHUYCCKUC ITPCACTABICHUA O BCIICCTBC U XUMHYECKOH peaKkuunn, COOTBETCTBYIOINC
COBPEMCHHOMY YPOBHIO PA3BUTHA HAYKU U COCTABJIAIOININEC OCHOBY ULl IOHNUMAaHHUA CYIIIHOCTHU
HaquOﬁ KapTUHBI MHpa, NPpCACTABJICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA ITPUPO/IBI,
B3aNMMOCBA34X YCJIOBCKA C HpHpO,[[HOfI cpe):[oﬁ, O pOJIM XUMHUH B ITIO3HAHUHN I3THX 3aKOHOMepHOCTCI>’I;

MO3HABATEIbHBIE MOTHBHI, HAlIPaBJICHHbIE HA MOJIyYeHHE HOBBIX 3HAHUH 10 XUMUU, HEOOXOAUMbIE
I 0OBSCHEHUS HAOMI0JaeMbIX MPOIIECCOB U SBICHUH, MO3HABATEIHHON, HHPOPMAITHOHHON U
YUTATEIbCKOM KYAbTYpHI, B TOM UHCJI€ HABBIKOB CAMOCTOSITENILHOM pabOThl ¢ yUeOHBIMU TEKCTaMH,
CIPaBOYHOM JUTEPATYPOU, JOCTYTHBIMH TEXHUYECKUMH CPEICTBAMU WH(OPMAIIMOHHBIX
TEXHOJIOTHH,



MHTEpEC K 00YUEHHIO U NMO3HAHMIO, JTF0003HATEIBHOCTH, TOTOBHOCTh U CIIOCOOHOCTD K
camM000pa30BaHUIO, TPOCKTHOMN M UCCIIEIOBATEIBCKON EATEIILHOCTH, K OCO3HAHHOMY BEIOODY
HAIpPaBJICHHOCTU U YPOBHS 00y4eHUs B JalbHEHIIEM,;

4)(popMupoBaHus KyJIbTYPbI 310POBBSI:

OCO3HAHUE LIEHHOCTH KM3HU, OTBETCTBEHHOI'O OTHOLLEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH HA
3IOPOBBII 00pa3 )KM3HU, OCO3HAHUE TIOCIIECTBUIA M HEMPUATHE BPEAHBIX PUBBIUEK
(ymoTpeOieHust anKoroJisi, HAPKOTHKOB, KYPEHUs1), HEOOXO0IMMOCTH COOIIOICHUS TIPABHJI
0€30IaCHOCTH MTPpH 0OPAIICHUN C XUMHUYECKIMH BEIIECTBAMU B OBITY U peaIbHOH KU3HH,

5)Tpy/n0BOro BOCIUTAHUS .

HMHTEpEC K MPAKTUUYECKOMY U3YUSHHIO Mpodeccuii U TpyJa pa3IudHOro poja, YBaXKEHUE K TPYIY U
pe3ynbTaTam TPYIOBOH AESITEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN
10 XUMHH, OCO3HAHHBIN BHIOOP WHIMBUYyaTbHON TPACKTOPHUH MPOAOTHKEHUSI 0Opa30BaAHMUS C
Y4E€TOM JINYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCIenTHON TPO(PEeCCHOHAIBHON AEITEPHOCTH B PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CpeJie;

6)3K0JI0rHYEeCKOr0 BOCIIUTAHUS :

9KOJIOTUYECKH IIeJIecO00pa3HOe OTHOIIIEHHE K MPUPO/I€ KaK NCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€
CYIIIECTBOBAHUSI, TOHMMAaHUE IIEHHOCTH 3JI0POBOTO U Oe30TacHOTO 00pa3a KU3HH, OTBETCTBEHHOE
OTHOIIIEHHUE K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO, 0CO3HAHHUE IIEHHOCTH
coOJTI0/IeHUS TPaBIIT 0€30TMIACHOTO TTOBECHUS TTPH pabOTE C BEIIECTBAMH, a TAK)KE B CUTYaIIHSIX,
YTPOXKAIOMIUX 3I0POBBIO M )KU3HU JTIOZICH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJy4aeMble TIPU U3YYEHUU XUMHH, JUIsl pellieHus 3a/ad,
CBSI3aHHBIX C OKPYKAIOILeH MPUPOIHON CPEOH, ISl MOBBILICHUS YPOBHS SKOJIOTMUECKON
KYJIBTYpPbI, 0CO3HaHUS TTI00aIbHOTO XapaKkTepa SKOJOTHYECKUX IpoOiieM U MyTeil UX pereHus
MIOCPEJICTBOM METOJIOB XUMHH, IKOJIOTUYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COIUAIBHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yJibTaThl

B cocTaBe metanpeaMeTHBIX Pe3ylIbTaTOB BBIACISAIOT 3HAUUMBIE I POPMHUPOBAHUS
MHUPOBO33pPEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, IPUHIIMII, THIIOTE3a, (DAKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT H JIP.), KOTOPBIC UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeAMETax 1 MO3BOJIIOT Ha OCHOBE 3HAHUH U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
[IETIOCTHOM HAay4YHOW KapTHHE MHUpA, U YHUBEpCabHbIE YueOHbIe AeiCcTBUs (MO3HABATEIbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eCIeYnBalOT GOPMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO eATeIbHOCTH.

IHo3naBaTebHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS
Ba3oBble jJornueckue JeicTBuA;

YMCHHSA UCIIOJIB30BATH MMPUCMBI JIOTUYCCKOT'O MBIIIJICHUA ITPU OCBOCHUN 3HaHUM. PacCKpbIBATb
CMBICII XMMHYECKHUX ITOHATHI (BBIJIGIISITB HX XapaKTCPHBIC MPU3HAKHU, YCTAHABJINBATH B3aAUMOCBS3b



C [[pyrI/IMI/I HOHHTI/IHMI/I), HCIIOJIBb30BATh ITOHATHUA OJIs1 O6TJSICH€HI/I$I OTACIBbHBIX q)aKTOB nu ﬂBHeHI/IfI,
BBI6I/IpaTb OCHOBAHUA U KpI/ITepI/II/I JUIS KHaCCI/I(i)I/IKaL[I/II/I XUMHUYCCKUX BCIICCTB U XUMHNUCCKUX
peaKHHﬁ, YCTaHaBJ'H/IBaTb HpI/I‘-II/IHHO'CJIeI[CTBeHHBIC CBA3HU Me)KI[y 06'b€KTaMI/I I/ISy‘-IeHI/ISI, CTpOI/ITb
JIOTHYCCKUC paccync):[eHI/m (I/IHILYKTI/IBHBIC, I[GI[YKTI/IBHBIG, 110 aHaJIOI‘I/II/I), JCJIaTh BBIBOJBI 1
3aKITIOYECHUS;

yYMEHHE MPUMEHSATH B ITPOIIECCE MO3HAHMS NOHATHS (MPEIMETHBIC U METAIPEIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCTIOJIB3YEMbIC B XUMUH, TIPEOOPa30BBIBATH IIHPOKO
MPUMCHSEMbIC B XUMUH MOJICIIbHBIC MIPEACTABICHUS — XUMUUCCKHI 3HAK (CUMBOJI 3JICMEHTA),
XUMUYecKas (hopMysa U ypaBHEHHE XUMUYECKON peakIy — IpH peIIeHNH yaeOHO-
ITI03HABATENBHBIX 33144, C Y4ETOM 3THX MOJEIIBHBIX IIPEACTABICHUM BBIABIATD U XapaKTEPU30BaTh
CYIIECTBEHHbIE IPU3HAKU U3y4aeMBbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, IPUUYNHHO-CJIEICTBEHHBIE CBSI3U U POTUBOPEUNS B
M3y4aeMbIX MIPOLECCAX U SBICHUSAX.

ba3oBble ncciaenoBarebCcKue AeiiCTBUA.

YMEHUE HCIIOJIb30BATh IOCTABICHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHUS, a TAKXKE B
KauyecTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMbBIX
CYXKJICHUH;

MpHOOpETEHNE OMbITA M0 MJIAHUPOBAHUIO, OPTaHU3ALMH U TPOBEJICHUIO YICHHUECKUX
AKCIEPUMEHTOB, YMEHUE HAOII0aTh 3a X00M IIpolecca, CaMOCTOATENBHO IPOTHO3UPOBATh €T0
pe3ynbTaT, GopMyaupoBaTh 0000IEHUS U BBIBOBI MO PE3yIbTaTaM MPOBEIEHHOTO OIbITA,
HCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaunmeii:

yMeHHE BBIOUPATh, aHAIU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3IUYHBIX BUAOB U (HopM
MPE/ICTABICHHUS, TIOJTy4aeMYIO U3 pa3HbIX HCTOUYHHKOB (HAy4HO-TIOMYJISIPHAsS JINTepaTypa
XAMHUYECKOTO COJICPXKAHMUS, CIIPABOYHBIC OCOOHS, pECYPChl HHTEPHETA), KPUTHUECKH OIICHHBAThH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(MOPMAILIHIO;

YMEHHUE TPUMEHSTh Pa3JIMYHbIC METOIbI U 3aIPOCHI ITPH MOKUCKE U 0TOOpEe MH(POPMAITUH 1
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BHITIOJHEHHS YIeOHBIX U MMO3HABATEIBHBIX 33724
OTIPENICIICHHOTO TUIIA, TPUOOPETEHHE OTBITa B 00JIACTH MCIIOJIB30BaHUS WH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOI aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSTEIILHO BRIOUPATh ONTUMAIILHYIO ()OPMY TIPECTABICHUS
nHGOPMAIIMU ¥ WUTIOCTPUPOBATH PEIIaeMbIe 331a4l HECJIO)KHBIMH CXEMaMH, JTarpaMMamH,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMUY,

YMEHHUE HMCI0JIb30BaTh U aHAJM3UPOBATh B IIpoliecce yueOHOM U McCie10BaTeNbCKOM 1A TEIbHOCTH
MHGOPMAIIHIO O BIUSHUM IPOMBIIIJIEHHOCTH, CEJIBCKOTO X031MCTBA M TPAHCIIOPTA HA COCTOSIHUE
OKpYXKaroLel MPUPOJIHON CPEIBI.

KomMMyHuKaTHBHBIE YHUBePCcaJIbHbIE YuYeOHbIe 1elCTBHA:

yMEHHS 3371aBaTh BONPOCHI (B X0/e Auanora u (M) TUCKYCCHH) IO CYIIECTBY 00CY»XTaeMOi
TeMBI, (POPMYIUPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHS MPEAIOKEHHOH 3a/1a4H,

YMCHHUA NPCACTABJIATH NOJTYYCHHBIC PE3YIbTAThI MO3HaBaTeIbHOM JASATEIbHOCTH B YCTHBIX U
IMCbMEHHBIX TCKCTaX, JACJIaTh NPE3CHTALINIO PE3YJIbTATOB BBIIIOJHCHUS XUMUYCCKOTO



AKCIIEpUMEHTa (J1ab0paTOPHOTO OMBITa, Jab0PaTOPHOI PabOTHI 0 MCCIIECAOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO IPOCKTA);

yMeHHS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM 1M03HABATEIILHOM 1
HCCIIEI0BATENBLCKOM AEATEIBHOCTH IIPH PEIICHUY BOSHUKAIOLIMX MPOOJIeM Ha OCHOBE y4eTa OOIINX
MHTEPECOB U COTIACOBaHMsI MO3UIUH (00CYyXIeHHs, 0OOMEH MHEHHSIMHU, MO3TOBBIC IITYPMBI,
KOOPJIMHAIMSI COBMECTHBIX JICUCTBHIA, ONIPE/ICIICHIE KPUTEPUEB IO OIICHKE KAYEeCTBA BBITIOJIHCHHOM
paboThI U 1p.).

PerJIHTI/IBHbIe YHHUBEPCAJIBbHBIC yqeﬁnble JeHCTBUA

YMEHHUE CaMOCTOSTENBHO ONPENEATh LEMN AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIHHOCTD, BHIOUPATh
HauOosiee 3pPeKTUBHBIE CTIOCOOBI pelIeHHs YIeOHBIX M TTO3HABATEIBHBIX 3aa4, CAMOCTOSITEIILHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM ICUCTBUM MPH BBINIOJHEHUU 3aJaHUN C
Y4E€TOM TOJTYyYEHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX 0O0OBEKTaxX — BEMIECTBAX U PEAKIIHUIX, OIEHUBATD
COOTBETCTBHE MOJYYECHHOTO PE3YJIbTaTa 3asBJICHHOM LIE€JIA, YMEHUE UCIIOIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, MPEIJIaraéMbl€ B YCIOBHH 3aJIaHHIA.

IIpeaMeTHBIE pe3yJabTaThI

B cocraBe nmpeaMeTHBIX pe3yIbTaTOB MO0 OCBOSHHUIO 0053aTEIBHOTO COIEPKaHMs], YCTAaHOBJICHHOTO
naHHOM defepanbHOi paboyeit MporpaMMOi, BBIJCIISIOT: OCBOSHHBIC 00yJYaIOMIUMHUCS HAyqHBIC
3HaHUs, YMEHHSI M CTIOCOOBI IEHCTBUM, crielupUIecKue sl MPeaMeTHON 00acTu «XUMUs», BUIBI
JESTETHLHOCTH TIO TTOJTYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, Pe0Opa30BaHUIO U
MIPUMEHEHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIIUSX.

8-ii Ki1acc

K koniy oGy4yenus B 8-M KJjacce rpeIMeTHbIE Pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OpMUPOBAHHOCTH y 00yUaIOUIUXCS YMEHHI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMUYCCKUX MOHATHI. aTOM, MOJIEKYJIa, XUMUYECKUH
3IIEMEHT, IIPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECh (OJHOPOIHAS M HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsI U MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJIIpHAsI Macca, MacCoBast IOJISl XHMUUYECKOTO 3JIEMEHTA B COSMHEHUH,
MOJISIPHBIA 00bEM, OKCH/I, KHCIIOTa, OCHOBAaHHUE, COJIb, 3JICKTPOOTPHUIIATEILHOCTD, CTCIICHD
OKHCJICHUS, XUMUYCCKasl peakiysl, KJacCU(PUKAIMI PEaKIUi: PEaKINK COSAMHEHU,
peaKIMK Pa3IoKEHUs, PEaKIMK 3aMEIICHUs, PEaKIui 00OMEeHa, 3K30- M HJIOTCPMHYCCKUE
peakmuu, TeIIoBoi 3((dEKT peakiuu, SApo aToMa, JISKTPOHHBIA CIION aToMa, aTOMHas
opOuTalb, paguyc aToMa, XMMHUYECKasi CBSI3b, MOJISIpHAS U HETOJISIpHAs KOBaJICHTHAS
CBSI3b, MOHHAs CBSA3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBasi J0JIs BEIIECTBA
(mpolieHTHAsT KOHIIEHTPAIIKS) B PaCTBOPE;

e WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSATUHN U IPUMEHSTH 3TU
TOHATHS TPHU ONKUCAHUY BEIIECTB U UX MPEBPAILCHU;

e HCMOJBH30BATh XUMUYECKYIO CHMBOJIUKY ISl COCTaBICHUS (JOPMYIT BEIIECTB U YpaBHEHHIA
XUMHYECKUX PEaKIIHiA;

e OMpEAeNsTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTETICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, PUHAICKHOCTh BEIIECTB K



OTIpE/IeIIEHHOMY KJIaCCy COSAMHEHUH 1o popMyaam, BUJ XUMHUUECKOH CBS3U
(koBaJICHTHAs ¥ MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona (.M. MenaeneeBa: 1eMOHCTPUPOBATh
[MOHMMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX
nosoxenus B [leproguyeckoit cucteme, 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKoHa ABOrajpo;

e ONKUCHIBAThH U XapakTepu3zoBaTh TabmuuHyo ¢popmy [lepuoandeckoit cuCTEMBbI
XUMHYECKHX 3JICMEHTOB: pa3jindyaTh MOHATHS «rJIaBHas moArpymmna (A-rpyrmima)» u
«mmob6ounas noarpymnmna (b-rpyrmma)», Maibie 1 O0JbIIHE IEPUOIbI, COOTHOCHTD
0003Ha4YCHMsI, KOTOphIC UMEIOTCs B Tabnuie «[lepromudeckast cicreMa XUMHYECKUAX
anemeHToB JI.1. MeneneeBa» ¢ 4nCI0BBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB ¥ 3apsjl sapa, 00Iee YUCIO SIEKTPOHOB U
pacrpe/ielieH|ue UX 10 dJIEKTPOHHBIM CJIOSIM);

e KIacCU(DUIIMPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUUYECKHE
peakmuu (10 YHUCITY U COCTABY yJaCTBYIOIIMX B PEAKI[HH BEIIECTB, M0 TEIJIOBOMY
sdexry);

e XapaKTepH30BaTh (OMHCHIBAThH) OOIINE XUMHUCCKHE CBOMCTBA BEIIECTB PAa3THUHBIX
KJIaCCOB, MOATBEPIK/Iast OMMCAHNE TPUMEPaMHU MOJISKYIISIPHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN;

e TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUIMOCTH OT UX KQU€CTBEHHOTO COCTAaBa,
BO3MOJKHOCTH TIPOTEKAHUSI XUMUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

e BBIYUCISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa o (opMyJsie COETUHEHHs], MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, NPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEAKLINH;

e IIPUMEHATH OCHOBHBIE ONEPALIMU MBICIIMTEIIEHON JESTEIIBHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEMAaTH3aIINIO, KITaCCH(UKAIINIO, BBISIBIICHUE TPUYHMHHO-
CJIE/ICTBEHHBIX CBA3€H — JIJIs1 U3Y4YEHHS CBOMCTB BEIIECTB M XUMHUUYECKHUX PEAKLIUH,
€CTECTBEHHO-HAY4YHbIE METO/Ibl TI03HAHUS — HA0II0/IEHUE, U3MEPEHNE, MOICIIUPOBaHHE,
SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

e CIIEZIOBATh MPaBUJIaM IOJI30BAHMSI XUMHUUECKON MOCYI0H U 1aO0paTOPHBIM
o0opynoBaHUEM, a TAKKe MpaBuiiaM oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU IO BBIIOJIHEHUIO JA00PATOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEHIECTB (BOIOPOA U KUCIOPO/a), IPUTOTOBICHUIO
pPacTBOPOB C OINPEACIIEHHOW MacCOBOM J0JI€H PACTBOPEHHOT'O BEILIECTBA, IIJIAHUPOBATh U
MIPOBOJIUTh XUMHUUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIECIOYEH U
KHCJIOT C MOMOIIBIO HHAUKATOPOB (JakMyc, peHondpTasenH, METHIOPAHX U 1Ip.).

9-i1 KJ1ace

K koH1y 00ydeHus B 9-M kJacce rnpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE J0JDKHBI OTPaXKaThb
c(OPMHPOBAHHOCTh y OOyUaIOIUXCS YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHI: XUMHUECKHUI 3JIEMEHT, aToM,
MOJIEKYJIA, NOH, KaTHOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKasl pEaKsl, XUMAYECKast
CBSI3b, TETJIOBOM 3((EKT peakiiu, MOJIb, MOJIIPHBII 00bEM, pacTBOP, NEKTPOJIUTHI,
HERJIEKTPOJIUTHI, HIIEKTPOIUTHUECKAs IUCCOLMAIINS, PEaKLIUU HOHHOTO OOMEeHa,
KaTaJln3aTop, XUMHUECKOE paBHOBECHE, 00OpaTUMbIE U HEOOpaTUMBbIE PeaKIiH,
OKHUCJIMUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTEND, BOCCTAHOBUTEND, OKUCIEHHUE
Y BOCCTa@HOBJICHUE, AJUIOTPOMHS, aM(pOTEPHOCTh, XUMUYECKast CBs3b (KOBaJICHTHas,
MOHHAsl, METAIUTMYECKas), KPHCTAJUIMYECKast peleTKa, KOPPO3Hsl METAIUIOB, CILIABHI,
CKOPOCTb XUMHUYECKOW peakluy, NpeaenpHo nonyctumas konuenrpanus 11/IK BemecTsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U IPUMEHSTH 3TH
MOHSATHUS NPY OMMCAHUU BEIECTB U UX MPEBPALLCHUN;

WCII0JIb30BAaTh XMMHYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIIeHUsI (DOPMYJT BEIIECTB M YpaBHEHUN
XUMHUYECKUX PEAKIIUN;

ONIPEIETATh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCTMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K ONPEICTICHHOMY KJIACCy COCIMHEHUM
o GopMysiaM, BUJ XUMHUECKOM CBs3H (KOBaJICHTHAs, HOHHAS, METAJUTHYECKas) B
HEOPraHMYECKHX COCAMHEHUSX, 3apsij] HOHA [0 XUMHUECKOU opMylie, XapaKTep Cpe/ibl B
BOJIHBIX PaCTBOpaxX HEOPraHUYECKUX COCAMHEHUM, THI KPUCTALTNYECKON PEIIETKH
KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbich [lepuoanueckoro 3akona .M. MenaeneeBa u JeMOHCTPUPOBATH €TI0
TMOHMMAaHHKE: ONUCHIBATh U XapaKTepu3oBaTh TabmmuHyio hopmy [lepruoanueckoit
CHCTEMBI XMMHUYECCKHX 3JIEMEHTOB. pa3jiMyaTh MOHATHS «rJIaBHas moArpymmna (A-
rpynmna)» u «modounas noarpymmna (b-rpymma)», Masbie U 00JIbIINE IEPUOIBI,
COOTHOCUTH 0003HAUYEHHSI, KOTOPHIE UMEIOTCS B IEPUOAMUECKON TAOIHIIE, C YUCTOBBIMU
XapaKTePUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps S/pa,
o0I111ee YKCII0 3JCKTPOHOB U paclpe/ieieHUe UX 10 3JIEKTPOHHBIM CJI0sIM), OOBSICHATh
001111e 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB 2JIEMEHTOB M MX COSAMHEHUN B TIpeIeiax
MaJIbIX TIEPUOIOB U TJIABHBIX MOATPYIII C YUETOM CTPOCHHS UX aTOMOB,;
KJIacCU(PHUITUPOBATH XUMHYECKHUE DJIEMEHTHI, HEOPTAaHUYECKHE BEIIECTBA, XUMUUECKHE
peakmuu (110 YHUCITY U COCTABY yYaCTBYIOIIMX B PEAKI[HH BEIIECTB, MO TEIJIOBOMY

3¢ deKTy, M0 UBMEHEHHIO CTEIEHEH OKHUCIICHUS XUMHUECKUX DJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CIEU(UUECCKUE XUMHUSCKHE CBONCTBA MTPOCTHIX
U CJIOKHBIX BEIIECTB, OATBEPXKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUIN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHUSI JICKTPOJIUTUUECKON AUCCOLMAIIAN KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE U COKpAIllEHHbIE YPaBHEHUS PEaKIMil HOHHOTO 0OMEHa, ypaBHEHUS PEeaKIIHii,
MTOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEK/ly BEIIECTBAMU Pa3INYHBIX
KJIacCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI OCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PeaKiuii;

MIPOTrHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILICHUI B Pa3JIMYHbIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMeHTa Mo (GopMyJie COeTUHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, NPOBOAUTH PACUETHI 0 YPABHEHUIO XUMUYECKON PEAKLINH;

coOroAaTh MpaBuiia MOJIb30BAHUS XMMHUYECKOH MOCYI0M U 1ab0paTOPHBIM
o0opynoBaHuEM, a TaKKe MpaBuiia OOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO Ta00PATOPHBIX XMMHUECKUX OIBITOB MO MOJIYYEHUIO U
COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YTJICKKCIIOTO ra3a);

MPOBOJIUTH PEAKIUH, IOATBEPKAAIONINE KAYECTBEHHbIN COCTaB Pa3IMYHbIX BEUIECTB!
pacrno3HaBaTh OINBITHBIM MMYTEM XJIOPH-, OpOMUI-, MO -, KapOoHat-, pocdart-,
CWJIMKAT-, CylIb(aT-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS M HOHBI U3YYE€HHBIX
METAJUIOB, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;
MIPUMEHSATH OCHOBHBIE ONEPALIUU MBICIUTENBHON JIEATENLHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMATH3AIUIO, BBISIBIIEHUE TPUUYNHHO-CIIEICTBEHHBIX CBSA3EH
— JUISL U3yYEHUsI CBOMCTB BEUIECTB U XUMMUYECKUX PEAKIUH, ECTECTBEHHO-HAyYHbIE
METO/IbI IO3HAHUS — HAOI0/IeHNE, U3MEPEHHE, MOJISTTUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIH).



TemaTu4yeckoe NJIAHUPOBAHUE

8- KkJacce

KoaunuyecTBo 4acoB

[
117;1 HaumeHoBaHue pa3/iesioB M TeM MPOrpaMMblI Beero Kourpoasnbie | TIpakTuueckue
padoThI padoThI
Pazgen 1.IlepBoHavajibHbIe XUMHYECKHE MOHATHS
11 Xumus — BaKHAA 001aCcTh €CTECTBO3HAHUS H 5 5
MPAKTUIECKOH JEATEIEHOCTH YeIOBEKa
1.2 | BemecTBa U XUMHYECKUE PEAKITHH 15 1
Hroro mo pazmeny 20
Paznen 2. Baxkneiilme npeacTaBuTe I HEOPraHUYECKUX BELECTB
2.1 | Bo3nyx. Kucnopon. [lonsitue 06 okcumax 6
2.2 | Bonopon. IToHsiTHE O KUCIOTaX M COJISAX 8 1
2.3 | Bona. PactBopsr. [TonsaTtue 06 ocHOBaHUSAX 5 1 1
2.4 | OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHECHHI 11 1 1
Hroro mo pazgeny 30

Pa3nen 3. [lepuoanueckuii 3akon u Ilepuoguyeckasi cucremMa XuMuueckux 3jiementon /1. U.
MenaeineeBa. CTpoenne aToMOB. XMMUYeCKas CBSA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbLHbIE

peakuuu
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema
3.1 | xumuueckux smemenToB J[.M. Menpeneena. 7
CtpoeHue aToMOB
39 Xumnueckas cBs13b. OKUCIUTENLHO- 3 1
" | BOCCTAaHOBUTEIBHBIC PEAKITUN
Utoro no pazueny 15
[ToBTOpEHHE 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 6




9-i1 ki1ace

n/n

HaumenoBanue pa3aeioB U TEM IIPOrpaMMabl

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHyeckue
padoThbI

Pa3nes 1.BemecTBo M XUMHYeCKHE PeaKIMHU

11

[ToBTOpEeHUe U yriryoiieHne 3HaHU OCHOBHBIX
pas3nenoB Kypca 8 kiracca

1.2

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
peakuui

1.3

DNEKTPOTUTHIECKAS TUCCOIHAITUS. X UMUYECKHE
peaKkIiu B pacTBOpax

Hroro no pazneny

17

Pasznea 2.Hemera/uibl U MX COCAMHEHUSA

2.1

OOm1ast XxapaKTepUCTHKA XUMHUYECKHX DJIEMEHTOB
VIIA-rpymnmel. ["anorenst

2.2

OOm1ast XxapaKTepUCTHKA XUMHUYECKHX DJIEMEHTOB
VIA-rpynmnsi. Cepa u ee coeTuHeHUs

2.3

OOm1ast XxapaKTepUCTUKA XUMHUYECKHX DJIEMEHTOB
VA-rpynmsl. A30T, Gochop U UX COeTUHEHUS

2.4

OOm1ast XxapaKTepUCTUKA XUMHUYECKHX DJIEMEHTOB
IVA-rpynmsl. Yriaepoa U KpeMHUN U UX
COCITMHCHUS

Hroro no pasaeiny

25

Paznea 3. MeTa/LiIbl M X COeIUHEHUA

3.1

OO01111e CBOMICTBA METAIIJIOB

3.2

Baxneiiine MeTalibl 1 UX COSIUHEHUS

16

Hroro no pasgeny

20

4.1

BemectBa u MaTCpHraJIbl B ) KU3HU YCIIOBCKA

Hroro no pasgeny

IToBTOpEeHME

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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