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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa MmO XUMHHM OCHOBHOTO oOmiero oOpa3zoBaHus (yriayOJIEHHBIH YpPOBECHB)
COCTaBJieHA Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mpeacraBieHHbIx B @I'OC OO0, c yderom
denepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

ITporpaMma no xumuu pazpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUUTEIIO
B CO31aHUU paboyel MporpaMMBl 10 y4eOHOMY MTPEIMETY.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O ITPEJJMETA «XUMMUS»

[TporpamMa mo XumMuM Ja€T NpeACTaBICHUE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI W pa3BUTHs OOYydalOIIMXCSl CPEACTBAMU Y4eOHOro IpeAMeTa, OIpenenser
00s3aTeNnbHOE MIPEIMETHOE COJEpKAaHUE, €ro CTPYKTYpy IO pa3zesiaM U TeMaMm, paclpeaeiieHue
0 KjaccaM, pPEKOMEHIYEMYIO IOCIEJO0BAaTENbHOCTh HU3YUYEHHUS XUMHM C  Y4ETOM
MEXIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBsi3€d, JIOTMKM Y4eOHOro Ipolecca, BO3pPacTHBIX
ocobeHHOCTel oOyuaromuxcs. B mporpaMMe no XMMHUU YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeaMera B peain3alud TpeOOBaHMK K IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM U
IpEeIMETHBIM pe3ysibTaTaM oO0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Yy4eOHO-
IIO3HABATEJBHOM JIeSITeIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO YUE€OHOT0 COlepKaHMsL.

M3yueHne XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUS OPHUEHTHPOBAHO Ha
OOLIEKYJIbTYpPHYI0  HOJAIOTOBKY, HEOOXOAMMYIO Ui  BbIPAOOTKHM  MHPOBO33PEHUYECKHUX
OpPUEHTHPOB, Pa3BUTHS HHTEIJICKTYAIBHBIX CIIOCOOHOCTEH M HHTEPECOB OOYYaroIIuXcs, Ha
poIoJDKeHHE 00yUYeHHs Ha YPOBHE CpPeTHEro 0011ero oopa3oBaHusl.

3HaHUE XUMHUH CIYKHUT OCHOBOM Ul (YOPMUPOBAHHS MUPOBO33PEHHSI 00YUaIOIIErocs, €ro
IPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPaAOT (OPMUPYEMbIE XUMUEN
IIPEJICTaBJICHUSI O IPEBPAIIECHUIX SHEPTUH U BEUIECTB B MIPUPOJIE, O MYTAX PEHICHUS IN100aTbHBIX

npoOjeM  YCTOWYMBOTO  pa3BUTHS ~ 4YEJIOBEYECTBA —  CBIPHCBOM,  DHEPIrEeTHUECKOM,
NPOJIOBOJILCTBEHHOM ~ TpoOJieM,  MpOoOJIeMBbl  JKOJIOTHYECKOH  0e30MacHOCTH,  mpoliieM
3[PaBOOXPAHCHUSI.

N3ydenue xumun:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJITYpBI JIMYHOCTH O0yUaroMMXCsl, UX 0011el U pyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHON  NeATeIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HH, TaK M B
npodecCHOHATIBHOMN J1eTeTbHOCTH;

3HaKOMHUT CO Clleln (KON HAyYHOTO MBIIUIEHUS, 3aKJIaIbIBA€T OCHOBBI IIPEJICTABICHUN O
€MHCTBE MPUPOJBI U YEJIOBEKa, SBJSETCS KIIOYEBBIM 3TArioM B ()OPMUPOBAHUU €CTECTBEHHO-
HaY4YHOH IpaMOTHOCTU O00YyYaroIuXcs;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOT'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMM XUMHHM O0ECIeUMBAIOTCS CHelM(UKON coaepKaHus
peaMeTa, KOTOPBIM SIBIAETCS NEAArorn4ecky aJalTUPOBAHHBIM OTPAaXXEHUEM OIPEIEIEHHOIO
JTana pa3BUTHs XUMHH.



VYrinyOnéHHBI Kype XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIMMHUCS CUCTEMBI IIE€PBOHAYAIBHBIX MOHATUN XWMHUH, OCHOB HEOPraHUYECKON XHMUU,
OCHOBOIIOJIATalOIUX IPEJICTaBICHUA OO0Ie XMMHMM M OTAEIbHBIX 3HAYMMBIX ITOHATUI
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus IpOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoja k eé msyueHuro. CopepiaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
OpraHU30BaHbl 110 MPUHIIMITY [10CIEA0BATEIbLHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHUX
IPECTaBICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kKak OCHOBHOIO 3aKOHA XMMHU;

YUY€HHsI O CTPOEHHH aTOMa M XMMHUYECKOH CBSI3H;

HpeCTaBiIeHUN 00 3JEKTPOIUTUYECKON AUCCOLMAIMY BEIIECTB B pacTBOPAx;

0 XMMUYECKON KMHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTMueCcKMX 3HAHHUH IIOJIOKEHbI SMIIMPUYECKH IOITYYEHHbIE (DaKTHI.
Teopernuecknue 3HaHUS Pa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHSA K JIpyromMy H
o0ecrneynBaroT 00y4aroIUMCsi BO3SMOKHOCTb OOBSICHATh U IPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO IPUMEHEHUS H3yYaeMbIX BEILIECTB.

OcBoeHue cofepxKaHus IPOrpaMMBbl [10 XUMUU IIPOUCXOIUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX MPEAMETOB: OKpPYKAIOLIMKA MHp, Ouonorus, (usuka, MaremaTuka,
reorpagusi, TEXHOJIOTUSI, UCTOPHSL.

[IporpamMa OCHOBHOTO o00IIEro o00pa3oBaHUs IO XUMHH (YTIyOJIEHHBIH YpOBEHB)
OPUEHTHPOBaHAa Ha COXpaHEHHWE (YHIAMEHTAIFHOTO XapakTepa o0pa3oBaHHsA, CIEUU(PUKU
yueOHOro mpeaMera U oOecreueHHe YCHEeIHOro oOy4yeHHMs Ha CIEAYIOUIeM YpOBHE
oOpa3oBanus. B mnporpaMmMe mno XMMHMH peaaM3yeTcss pa3BHBaOLIas M IMpaKTHYecKas
HaIpPaBJIEHHOCTh 00y4YeHUs XuUMUH, nuddepeHnuanus oOydeHus, BKIOYaomas npoduiIbHyo
MOJArOTOBKY OOyYaroUMxcs U TMOCIEIYyIOIIee CaMOONpEelIeHe B BbIOOpPE HalpaBlIEHUs
00yueHHsI B PO(UIIbHBIX KJlaccax.

VYriny6néHHoe H3ydyeHHE XUMHUHM CIIOCOOCTBYET peayln3aluu 3ajad MpoecCHOHATbLHON
OpUEHTAIlMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXIOMy O0OydaromeMycs
IPOSBUTH CBOU HHTEJUIEKTyaJlbHbIE M TBOPYECKHE CIIOCOOHOCTH MNpPU H3YYEHHH Y4EeOHOTro
npeaMera, HeoOXOAMMbIE Ui TPONOJDKEHHs OoOpa3oBaHMs U JajbHEWHIed TpynoBol
JESATEIIBHOCTH.

[Tporpamma no xumuu (yriayOn€HHbIM ypOBEHb) MpeAHa3HAUY€Ha ISl MCIOJIb30BAaHUS B
0o0pa3oBaTeNbHbIX  OpraHU3alMsiX, pealM3yIoUX HOporpaMmbl  AUPHEPEHIUPOBAHHOTO
(yray6snénHoro, mnpo(UIbHOTO) H3Y4YeHHS OTAEIbHBIX Y4YeOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

O6pazoBarenbHble (YHKIUN XUMHH, U3y4aeMOl Ha YIJIyOJIEHHOM YPOBHE, PEaTU3yIOTCs B
npouecce (GOPMUPOBAHUSA 3HAHUM OCHOB XMMHMUYECKOH HAyKM Kak 00JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIILHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYphl. 3ajgaya y4yeOHOro TIperMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSTHUM, 3aKOHOB U TEOPETUYECKUX IOIOKEHHH,
JOCTYIHBIX O0OOIIEHNH MHPOBO33PEHUYECKOI0 XapakTepa, S3blka HAyKH, B MPHOOIIEHUH K
HaYYHBIM METOJaM TO3HaHUS MPHU U3yUEHHH BEIECTB U XUMHUECKUX peakuuil, popMupoBaHuu
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH M CIOCOOOB JIEATENLHOCTH U UX NPUMEHEHHUU B yyeOHO-



IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1eATEIbHOCTH, OCBOEHUH MpaBWJl OE€3011aCHOTrO
oOpallleHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[lenn w3ydeHUs XUMHUHM OTPAXAlOT HANpPaBICHHOCTh OOYYCHHsS Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTa U OOIEeH KyJIbTYpBI.

W3y4yeHne XMMHUY HAIIPaBJICHO HA JOCTHKEHUE CIEAYIOIUX LIETICH:

dbopMHpOBaHNE HMHTEIEKTYaIbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TPUHATHIO DPEUICHUH, CIIOCOOHOM amanTUpoBaThCs K
OBICTPO MEHSIOILMMCS YCIIOBUSAM KU3HU;

(GopMHpOBaHHE CHUCTEMbl XMMMUYECKMX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-Hay4YHOH
KApTUHBI MHpa, KaK OCHOBBI JUI IOHMMAHMS XMMHYECKOM CTOPOHBI SIBICHUN OKPYKAOLIETO
MHpa, OCBOCHHUE SA3bIKA HAYKU;

nproOuieHne o0yJaroImuxcs K caMOCTOATENbHOM 1M03HABAaTEIbHON U MCCIIEI0BATENbCKON
NEeSITEeIbHOCTH, K HAy4YHbIM METOJaM I03HaHMs, (OpMUPOBAHME MOTHUBALMM M pa3BUTHE
CIIOCOOHOCTEH K M3yUEHUIO XUMUH;

dbopmupoBanue o0meH (yHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHUWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, UCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE INPU H3YYEHUU XUMHMH, [PUMEHATh MX IpH peleHUH npoldieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

pa3BuTHEe y OOydYalOUIMXCsl WHTEpeca K HW3YYEHHI0O XHMHUU H cdepam JesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO Mpopuis u
HaIlpaBJIEHHOCTH JaJIbHEHIIIEro 00y4YeHus;

OCO3HAaHME LEHHOCTUM XUMHUYECKHX 3HAHUM B JKU3HU 4YEJIOBEKA, IOBBIIIECHUE YPOBHS
DKOJIOTUYECKON KYJIbTYpBl, HEHNPUATHE INEHUCTBHUM, NMPUHOCIIIMX Bpel OKpPYXKalolleHd cpene u
37I0POBBIO JIOJIEH;

npruoOpeTeHne 0OydYaroUIMMHUCS OIbITa CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIMYHbBIX BUJOB JI€ATEIbHOCTH.

MECTO YYEBHOI'O ITIPE/IMETA «XUMMH» B YYHEBHOM IIJIAHE

Ha yrny0Gnénnoe usydenue yuyeOHoro npenmera « Xumusi» orsoautcs mo 102 vacaB 8 u 9

kJaccax (3 gyaca B Heziento), Bcero 204 yaca 3a 1Ba rojja o0y4eHus.



COIEPKAHHUE YYEBHOI'O IPE/IMETA
8 KVIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

XuMus — BakHasi 00JIaCTh €CTECTBO3HAHUSA W MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKA.
[Ipenmer xumuu. Pomp xuMuuM B KuU3HM uenoBeka. KpaTkue cBeleHuss 00 HCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHH. XUMHS B cUCTeMe HayK. Terna u BemiectBa. Gusnyeckue u
XUMHUYECKHE CBOMCTBA BEILIECTB. ATrperaTHble COCTOSIHUA BemiecTB. [loHsATHE O TeOpeTUUECKUX U
SMIIMPUYECKUX METO/axX IO3HAaHUS B ECTECTBEHHBIX Haykax. [IpeacraBieHuss o0 HaydHOM
MO3HAHUM Ha SMIIUPUYECKOM YPOBHE: Ha0II0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOITUPOBaHNE,
Bbiynciienne. [lpeacraBineHus 0 HayyHOM IMO3HAHMM HA TEOPETHYECKOM YPOBHE: HAy4YHbIC
(dakThl, MpodiieMa, THIIOTe3a, TCOPHUS, 3aKOH.

S3p1k XuMuK. ICTOYHUKHA XUMUYECKON HH(OpPMAITUH.

[TonsTe o meromax paboOThl ¢ XUMUYECKUMHU BeliecTBamMu. OO0OpyIoBaHME MIKOJIHHOU
XuMUYecKkou aboparopun. [IpaBuna Ge3omacHoro oOpameHus ¢ BeecTBaMH U J1abopaTOpHBIM
000py1I0BaHHUEM.

Yucteie BemecTBa M cMmecH. [Ipupoanble cMmecu: BO3AyX, NPUPOAHBIA ras, HE(Th,
MPUPOJHBIE BOJbI, TOPHBIE NMOPOAbI U MHUHEpabl. [IOHATHE O TOMOI€HHBIX M T'€TEPOr€HHBIX
cMmecsx. CriocoObl pazaenenus cmeceil. OuncTka BEHIecTB.

BemectBa u xuMuueckue peakuvH. ATOMBI U MOJICKYJIBI. XUMHYECKHE JIIEMEHTBHI.
CuMBOJIBI XUMUYECKUX 3J€MEHTOB. IIpocThie U cnokHble BeniecTBa. MeTamibl U1 HEMETAIUIbL.
BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI.

Xumnueckass ¢opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA CcocTaBa BemiecTB. OrmnpejeneHne BaJCHTHOCTH SJEMEHTOB 10  GdopMmyaam
OMHApHBIX COENMHEHUN U cocTaBlieHUEe (OpMyN OWHAPHBIX COSAMHEHHH MO BaJ€HTHOCTHU
sanemMeHTOB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENIbHAsT MOJIEKYJIApHas macca. MaccoBas
JIOJISI XMMHYECKOTO AJIEeMEHTa B coequHeHnn. Haxoxaenne mpocreiiei popmyIibl BemecTna mo
MacCCOBBIM JIOJISIM AJIEMEHTOB.

KonuuectBo BemecrBa. Monb. MomnsipHas macca. B3auMocBsi3b KOJIMYECTBa, Macchl U
yrclia CTPYKTYPHBIX €IWHHUIl BellecTBa. PacueTsl mo ¢opMylaM XUMHUYECKHX COEAMHEHUU.
Monsipras macca cMecH BemecTB. MoJibHast J0JII XUMHUYECKOTO JJIEMEHTa B COCIUHEHHHU.
Haxoxnaenue npocreiimend (opMyIibl BEIIECTBA IO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

®u3nueckue U XUMHYECKUE SBJICHMS. XHMMHUUYECKas peaklMs U €€ MPU3HAKU. Y CIOBHS
MPOTEKAHUS XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHHsSI MacChl BEIECTB. ATOMHO-MOJIEKYJIIpHast
teopus. JKuszHb u gedarenbHocTh M.B. JlomoHocoBa. Xumuueckue ypaBHEHHS. THIIbI
XUMUYECKUX PpeaKIui (COeAMHEHHUs, pa3JIoXKEHUs, 3aMeleHus, oOMeHa). Pacuersl mo
XUMHUYECKHM YPaBHECHHSIM.

DKCIEPUMEHTATbHOE U3yUYE€HHUE BEILIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHUUYECKOU MOCYI0H,
C TmpaBwiamMu paboTel B Jaboparopud U TpHEeMaMH OOpalieHuss ¢ J1abopaTOpHBIM
obopynoBanueMm. M3ydenue u ommcanue (HU3NIECKUX CBOWCTB OOpa3IOB HEOPTaHUYECKUX
BEIIIECTB — METAJUIOB U HeMeTalIoB. Habmoaenune ¢pusndeckux (1iaBieHne BOCKa, TastHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
MPOKATMBaHWE METHOW TPOBOJIOKH, B3aUMOJICHCTBUE COJABI MM MeJa C COJISTHOH KHUCIIOTOMN)
spieHnii. O3HaKoMmJIeHHE C oOpasliaMu BemiecTB KojudecTBOM | wmomb. HaOmiomenue u
OIMCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklnii (pa3iokeHne caxapa, B3auMoJIeHCTBUE



CEepPHOM KHUCIOTHI C XJIOPUAOM Oapus, ModydeHHe W pasiokenue ruapokcuna menu (Il) mpum
HarpeBaHWU, B3auMoOjJeWcTBUE Xkene3a ¢ pactBopom comu Mmeau (). M3yuenue cmocobGoB
paszieneHuss cMmecedl (C TMOMOLIbI0 MarHurta, (UIBTPOBAHUE, BBIMAPUBAHUE, TUCTUIUIAIUS,
xpomatorpadusi), mpoBe/ileHue OUYUCTKU MOBapeHHOU conu. HaGmroneHrue U onucaHue OIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUsI MaCCHI.

BaskHeiinue npeacTaBuTe/ Il HEOPraHUYECKUX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHON
MOJICKYJISIPHOI Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENBHOMN IJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIMIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpPUPOJE,
buznyeckue U XMMHYECKHE CBOICTBA (peakuuu ropeHus u okucieHus). [Ipomeccsl okucnenus B
xuBoil mpupoge. Oxcunbl. I[lpumenenue kucimopona. CrnocoObl MONYYEHHUS KHCIOpOAa B
naboparopur M mpombiiuieHHocTU. [loHsTHe o karamuzarope. KpyroBopoT kuciopona B
npupoze. O30H — ajutoTporHas MoAuQuKanus Kuciaopoaa. O30HOBBIN CIO, €ro 3HAYCHHUE IS
JKUBBIX OPTraHU3MOB. Pa3pynieHue 030HOBOTO CI1osl.

TemoBoit >(h(exT XuMHYECKOH peakIHH, TEPMOXUMHUYECKHWE YpaBHEHUS, 53K30- H
HAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yrisi U MeTaHa B KAauyecTBE TOILUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBoM 3¢ dekre.

Bomopon — »memMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IPHUPOJE,
buznyeckue U XMMHUYECKUE CBOICTBA, MPUMEHEHHUE, cCrocoObl monyyeHus. [lonarue o kucmorax
u coisix. Mcnonp3oBaHue BOIOpO/Aa B KAU€CTBE TOILIMBA.

Bona. ®usnueckue corictBa BoAbl. Bona xak pactsopureins. PactBopel. Haceiiennslie n
HEHACBIIIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemiecTB B Boje. DakrTopbl, BIMSIONIME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPAKEHHUS KOHIEHTPALUU
pacTBOpPOB: MaccoBasi JIOJIsI PAcTBOPEHHOI'O BEIECTBA, MOJsIpHas KOHIeHTpauus. Pounb
pPacTBOPOB B MPUPOJIE U B )KU3HU YEIIOBEKA.

Xumuyeckue cBoiicTBa BoAbl. [loHsiTue 00 ocHoBaHusx. [loHsTHe 00 WHIMKaTOpax.
KpyroBopot Boasl B mpupoje. 3arpsa3HeHue NpUpoAHbIX BojA. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.

Knaccudukanust nHeopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamuss OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE,  KHUCIOTHBIe, aMmdoTepHble) U  HeconeoOpas3yrolue.
MexnayHapoaHass HOMEHKJIATypa OKCHAOB. TpuBHaiIbHblE Ha3BaHUS OKCUIIOB. Dusnueckue u
XapakTEepHbIE XUMHUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJCHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IpyTUMH okcuamu). [lomydyenne okcumos.

[lonsiTHE O THMAPOKCHUIIAX — OCHOBAHMSX M KHUCIOPOACOJEpKAIIUX KHUCIOTax. KuciaoTsl.
Knaccudukanus kucnor. MexayHapoaHass HOMEHKIATypa U TPUBHAIBHBIC Ha3BaHUS KUCIOT.
dusnyeckue U XUMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJIEUCTBHE C METAJIaMH, C OKCHIAMHU
METaJIJIOB, OCHOBaHUSIMHU U coiisimu). Pan aktuBHoctu merayuioB H.H. bekerosa. Ilomyuenue
KUCIIOT. KuciaoTsl B mpupo/ie, NpUMEHEHUE BaXKHEHIITNX KUCIIOT.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexyHapoaHass HOMEHKJIaTypa OCHOBaHUW. TpuBHaNbHbIE Ha3BaHUs ocHOBaHuUU. lllenoun, nx
CBOIcTBa (B3aMMOJEMCTBHE C KHUCIOTHBIMH OKCHUIAMH, KHCIOTAMHU U COJSIMH) U CIIOCOOBI
nonyyeHusi. HepacTBopuMmble OCHOBaHHMsS, MX CBOMCTBa (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
cnocoObl nosyueHus. AmdorepHocts. [lonsTHe 06 amdoTepHbIX T'MApOKcUAax (Ha mpumepe



THJIPOKCUIOB IIMHKA M aJIOMHHHA): XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
1IEJI04YaMH) U MOJIy4YEHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIE, JIBOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA Ha IIPUMEPE
cpennux coseil. [lomyuenue cosei.

['eHeTnyeckas CBsI3b MEXAY KJaCCaMU HEOPTraHUUECKUX COECTUHEHUI.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3/LyX¢E;

HOJy4YeHHe, coOupaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB KUCIOPO/Ia;

HAOJII0/IEHUE B3aUMMOJCICTBHS BELIECTB C KUCIOPOJIOM U YCIOBUN BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HAKOMJIEHHE ¢ 00pa3ljaMy OKCHJIOB U ONUCAaHHUE UX CBOWCTB;

HoJy4YeHue, coOupaHue, pacro3HaBaHUe U U3yUeHHEe CBOMCTB BOAOPOAa (TOpeHue);

B3auMo ieiicTBrE Bojiopoa ¢ okcuaom meu (I1);

UCCIIEIOBAaHNE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IUMYHON PACTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM [10JIEN paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMPEIECIICHHON MOJSPHON KOHLIEHTpAalMEed pacTBOPEHHOIO
BEIIECTBA;

B3aMMO/ICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIUEM);

OIIpEeEIICEHUE PACTBOPOB KUCJIOT U IIEJI0YEH ¢ TOMOLIbIO HHAUKATOPOB;

uccieloBaHue 00pa3l0B HEOPraHMYECKUX BEIECTB Pa3IMUHbIX KJIACCOB;

u3zydyeHue B3aumojeiictBus okcuna meau (II) ¢ pactBopoM cepHON KUCIOTHI, KHCIOT C
METaJUIAMH, PEaKIINi HEUTpaAIU3alui;

[IOJIyYeHUE HEpPaCTBOPUMBIX OCHOBAHMMH, BBITECHEHHME OJHOIO MeTala JPYI'MM U3
pacTBOpa cony;

B3aMMOJIEICTBHE TMAPOKCHIA IUHKA C pAaCTBOPAMHU KHUCIIOT U ILIEJI0YEil;

pelIeHrne SKCIEePUMEHTAIbHBIX 3afady Mo TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COCIMHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckass cucrema xumudeckux diementros JI. U.
MenpaesieeBa

Crpoenue aToMOB. XuMHuecKas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX 3eMeHTOB. IlloHsTHe o0 rpynmax
(cemeiicTBax) CXOIHBIX SJIEMEHTOB: HICJIOYHBIX U INEIOYHO3EMEIbHBIX METalIaX, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJIEMEHTbI, KOTOpble O0pa3yloT aM@OTEepHbIE OKCHABI U
TUAPOKCHUIBI.

ITepuognuecknii 3akoH. OtkpeiTHe Ilepumonnueckoro 3akona. Ilepmonmyeckas cucrema
xuMuyeckux snemeHToB JI. . MenneneeBa. KopoTkonepuoanas u JUIMHHONIEpUOIHAS (OPMBI
tabmuiel «llepuoanueckas cucrtema xumudeckux snemeHToB Jl. M. MenneneeBa». [lepuonast u
rpynnsl (A- u b-rpynmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oromsl. PaguoakTMBHOCTB. DJIEKTPOHBI.
DNeKTpoHHAsE OpOMTaNlb. DHEPreTHYeCKUe ypOBHU W TOXYpPOBHH aroma: S-, P-, d-opOurtamny.
ONeKTpOHHbIE KOH(MUTYpalu W 3JIEKTpOHHO-Tpaduueckue (opmysnsl aToMoB. Puznueckuit
CMBICI TOPSIIKOBOIO HOMEpa, HOMepa Mepuojia U rpynnsl seMeHTa. CTpoeHue 3JeKTPOHHBIX
o0onouek aroMoB mepBbIXx 20 XuMmMuueckux sneMeHTOB Ilepuoanueckoir cucremsr [ U.
MenzeneeBa: pacnpeleseHue 3JIEKTPOHOB II0 JHEPreTUYECKUMM YpPOBHSM, IOLYpPOBHSAM U
opOutansim. @uznueckuii cMpica [leproanyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS PAaJnNyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAININYECKUX H
HEMETAJUIMYECKHUX CBOMCTB I10 Irpylnmnam u nepuojam. MzMeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COECIMHEHUI XMMHUYECKHX 3JIEMEHTOB B IEPUOJAX U Ipynnax. XapaKTepUCTHKAa XUMUYECKOTO
3J€MEHTa 10 ero nojoxenuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuonnyeckoro 3akona u [lepuoaudeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB
JUIsl pa3sBUTHS HayKu U npakTuku. J[. . Mennenees — y4eHbll U IpayKJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XMMHMUYECKHUX  JIEMEHTOB. XHUMHYECKas CBs3b. Buisl
XUMHYECKON CBSI3U: KOBAJICHTHAS IOJSAPHAs CBSA3b, KOBAJICHTHAs HENOJSIPHAS CBA3b, MOHHAA
CBsI3b. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHON U MOHHOH CBSA3U. DJIEKTPOHHBIE U CTPYKTYpHbBIE
¢dopmybl BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannuueckne u amopdubie BemecTBa. THIBI KPUCTALIMYECKUX PEIIECTOK: MOHHASI,
aTOMHAas1, MOJIEKYJISIDHAS ¥ UX XapaKTEPUCTHUKHU.

Crenenp okuciaeHusa. OrpeaesieHue CTENeHel OKHUCIeHHsT aTOMOB B  OMHApHBIX
coenquHeHUsAX. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKUCIEHHS U
BOCCTaHOBJEHMs. OKHCIUTENM U BoccTaHOBUTENM. CoOCTaBiI€HHE YPAaBHEHMHM IPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH U PAaCCTaHOBKA B HUX KO3()(UIUEHTOB METOJOM
3JIEKTPOHHOTO OajaHca.

OKCepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U HEMETALJIOB,;

MOJIEJIMPOBAaHUE CTPOEHHUS MOJIEKYJ IIPU MOMOIIY PUCYHKOB, MOJEIEH, IEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYJI;

IIPOBEJICHUE ONBITOB, WIIIOCTPUPYIOMIKUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiy pa3ioKeHUs, COCTUHECHHUS ).

Me:xnpeamernbie CBA3H

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yYEHUU XMMHHU B § KJIACCE OCYIIECTBISAETCS
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX IMOHATHH, TaK U MOHITHH, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01e ecTecTBEHHO-HAY4HbIE MOHATHUS: sIBIEHUE (Ipollecc), Hay4yHbIH (akT, rumnoresa,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(pUKaINs, NePUOJIUIHOCTb, HAOIIOIEHUE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJETb.

®usnka: SBICHUS MPUPOAbI, (PU3NYECKUE SBJICHMS, BEIIECTBO, TeJIO, (U3HUECKHE
BEJIMYMHBI, €JUHMLBI M3MEpEeHHUs, 00bEM, Macca, arperatHbleé COCTOSHHUE BEILECTBa, aTOM,
QJIEKTPOH, IPOTOH, HEWTPOH, MOH, MOJIEKYJa, CTPOCHHME Ta30B, JKHUIKOCTEM U TBEPIBIX
(KpHUCTaNIMYECKUX ) TEJI, JIEKTPUUECKHH 3apsi]l, KOJTUYECTBO TETJIOTHI.

buonorus: Ouocdepa, porocuHTE3, MpPoOIIECCH 0OMEHA BEIIECTB.

['eorpadusa: armocepa, ruzapocdepa, MuUHEpalbl, TOPHBIE TOPOJIBI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorusi:  TexHochepa, MPOU3ZBOJCTBO, XHUMHUYECKHE  TEXHOJIOTUH,  CBIPhE,
KOHCTPYKLMOHHBIE MaTepUabl.

9 KJIACC

BellleCTBO U XHMHYECKaA peaKuus

[ToBTOpenne u yriyOneHHEe 3HAHWUN OCHOBHBIX pa3fenoB Kypca 8 kmacca. CtpoeHue
atomMoB. CBOICTBA aTOMOB XMUMHYECKHUX D3JIEMEHTOB, MX KOJUYECTBEHHBIE U KAUECTBEHHbIC
XapaKTEPUCTUKHU (pamguyc, DJIEKTPOOTPULIATENBHOCTD, DHEPIUs MOHM3ALINH).



[TocnenoBaTenbHOCT  3aMOJIHEHMSI JJEKTPOHHBIX OpOUTalel aTOMOB MalbIX IEpUOJIOB.
OcCOOCHHOCTH ~ 3allONHEHMsI  DJICKTPOHHBIX  OpOWTaned aTroMoOB  OOJBIIMX  MEPUOJIOB.
Ilepnonnueckas cucreMa XMMHUYECKUX JIEMEHTOB B CBETE IIPEJICTABICHUM O CTPOCHUHU aTOMA.
CreneHb OKHCIEHMS U BaJIEHTHOCTH. [IpencraBieHue o nepuoandecKod 3aBUCUMOCTH CBOWCTB
XUMHYECKHX  3JIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOIICTBA OKCHUJOB U THAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpIOM, KHIKOM M ra3000pa3HOM COCTOSIHMU. Buabl
XMMHUYECKON CBSA3M: MOHHAs, KOBAJCHTHas (HEMOoJspHas, MOJspHas); OOMEHHBIH U JIOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.

MexxMoneKyIIsipHble  B3aMMOJICUCTBHS  (BOJOpOJHAsl CBsA3b, CHibl Bau-nep-Baanbca).
THUIbl KPUCTAIUIMYECKUX PELIETOK — AaTOMHAas, MOHHAs, METAJIMYECKas, MOJICKYJSIpHAs — H
O0COOEHHOCTH HX CTPOEHMs. 3aBUCUMOCTb CBOICTB BeIIECTBA OT TUIA KPUCTAUIMYECKOH
PELIETKH U BUJA XUMUYECKOMU CBS3H.

OcCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAaHUS XUMHUYECKHX peakuuil. Kiaccupukanms
XUMHUYECKMX PEAKIUM 10 pa3nyHbIM IpHU3HaKaM (110 4YHUCIy M COCTaBy Yy4YacTBYIOIIMX B
pPEaKIMU BEIIECTB, 110 TEIUIOBOMY 3(P(EKTy, 0 U3MEHEHHUIO CTEIEHEH OKUCIIEHUS XUMHUECKUX
3JIEMEHTOB, IO OOpPaTUMOCTH, MO YYAacTUIO KaTajJu3aTopa, [0 arperaTHOMy COCTOSIHUIO
pearupyroommx BeIecTB).

DONeMEeHTbl XUMHUYECKON TEPMOAMHAMUKHU. DHEPreTuKa XUMMUYECKUX peakuui. TemnoBoi
3¢ (peKT XUMHUECKOW peakuuu. OK30- M HHJOTEPMUYECKHE peaKlUh, TEePMOXUMHUYECKHUE
ypaBHeHHs. 3aKkoH ['ecca u ero cineacTsus. Berancienus o TEpMOXUMHYECKUM YPABHEHUSIM.

[TonsiTue O CKOPOCTM XUMHYECKOW peakuuu. 3akoH JAeicTByromux macc. DakTopsl,
BIIMSIOUIME HAa CKOPOCTb XMMHUYECKOW peakiuu. JHeprus akruBauuu. lloHsrtue o karamuse.
®epmenTbl. UHrHOUTOPEI.

[Tonsatue o006 oOpaTUMBIX M HEOOpaTMMBIX XHMHYECKMX peakuusax. I[loHstue o
XUMHUYECKOM paBHOBecuu, npuHuun Jle Ilarense. VYcaoBUS CMEIIEHMS XUMHUYECKOIO
paBHOBecHs. PaKTOPBI, BIMSIOIIME HA COCTOSSHUE XUMHUUYECKOro paBHOBecus. [IporaosupoBanue
BO3MO>XHOCTH TIPOTEKAHMsSI XMMHYECKHMX IPEBpAIlEHUN B Pa3IUYHBIX YCIOBHSX Ha OCHOBE
npeCcTaBiIeHU 00 U3YyUEHHBIX 3JIEMEHTaX XUMUYECKON KUHETUKU M TEPMOIUHAMMKH.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XMMHUYECKHX AJIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU OKUCJICHUS. Ba)KHbIEe OKUCIUTENN U
BocctaHoBuTenu.  I[lepmanranar kamus  (xapakrepuctuka). CocraBieHHe  ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C HCIOJB30BAHUEM METOJA DIJIEKTPOHHOIO
OanaHca.

OJIEKTpONUTHYECKass JAucconnanus. XHMHYECKHME peakuu B pacTBopax. Teopwus
AIIEKTPOIMTUYECKOH ucconmanuu. PactBopenue kak pu3uko-xumuueckuii npouecc. [lonarue o
rypaTax M KpUCTAJUIOTHApAaTax. OJEKTPOJIUTBI M HEDJIEKTPOJIUTHL. KaTWoHBI, aHHMOHBI
MexaHu3M IUCCOLMAIMU BEIECTB C PA3IMYHBIM BUJIOM XUMUYECKOM cBsi3u. CUIlbHBIE U cl1abble
AneKTpoauThl. CTEneHp AUCCONMAIuU, KOHCTaHTa Aucconnanuy. MIoHHOe mpon3BeeHUe BOMBI.
Bonoponnsiil nokazarens. MTHAMKATOPBI. DIEKTPOIUTHYECKAs JUCCOLMALUS KHCIOT, OCHOBAHUMN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TPOTEKaHWs] peakIuii HOHHOTO OOMeEHa.
MounekyspHbIe, TIOJHBIE U COKpAIlCHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBA KHUCIOT,
OCHOBaHMH W CcOJell B CBeTe MpPEACTaBIEHUN OO0 HIIEKTPOIUTUYECKON JIMCCOIUAINH.
KauecTBeHHBIE peaKII1 Ha UOHBI.



I'maponus coneil. MoHHbIE ypaBHEHHWSI THUAPOJM3a COJEH. XapakTep Cpeabl B BOJIHBIX
pacTBOpax CoJEn.

DKCIIepUMEHTAbHOE W3yYeHHE BEIIECTB U SBICHUI: O3HAKOMIIEHHE C MOJCISIMHU
KPUCTAJIMYECKUX PEHIETOK HEOPTaHWYECKUX BELIECTB — METAUIOB M HeMeTalsioB (Tpaduta u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs);

UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH PEaKLMu OT BO3IEHCTBUS Pa3IHUHBIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PAaTUMOCTh XUMUYECKUX PEaKIUii;

UCCJIEIOBAHUE AJIEKTPONPOBOJHOCTH PAcTBOPOB, IIpoliecca JAUCCOLMALMM  KHCIOT,
IIEI0YCH B COJICH;

IPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIMX NPU3HAKH TPOTEKAHUS PEAKIHA HOHHOTO
obmeHa (0Opa3oBaHUE OcajiKa, BhIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI);

MPUMEHEHHE WHANKATOPOB (JJaKMyca, MEeTHIOpanka U ¢peHondTanenna) As onpeaeeHus
XapakTepa cpelibl B pacTBOpax KUCJIOT, OCHOBAaHUM U COJIEH;

NPOBEICHUE OTMBITOB, MIUTFOCTPHPYIOIIUX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaxiuil (ropeHue, peakiuu pa3ioKeHus, COSTUHEHS);

pacrno3HaBaHHe HEOPTaHMYECKHUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PEaKIUil HA NOHBL;

pelIeHre SKCIEePUMEHTAIBHBIX 3a7ad 1Mo TemaM: «OKHCIUTEIbHO-BOCCTaHOBHUTEIBHbIC
peaxium», «'uapoau3 coneiny, « IMEKTPOIUTHIECKAs TUCCOLUATIHS.

HemeTa/uibl 4 HX cOeJUHEHUS

OO6mass xapaktepuctuka HemeTaioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHMHYECKHX
AJIEMEHTOB, MPOCTBIX BEMIECTB, aLIOTporusi. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOICTBA
HemeTaiuioB. CpaBHHUTENbHAS XapaKTEPUCTUKA COSTMHEHU HEMETAIIOB.

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOWMCTBA HAa TpUMeEpe XJopa (B3aMMOJEHCTBHE C METajulaMH, HEeMETaJIaMH,
BOJIOH, Imienoyamu). XisopoBopopoAa. ComsiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, IMOJyYEHUE,
npruMeHeHue. JleficTBre XJiopa U XJIOpOBOJOPO/ia Ha OPraHu3M 4esloBeka. BaxkHelme xJiopuabl
U MX HaxoxjeHue B npupoje. [lonsatue o Kucnopoacoaepkaiix KucaoTax Xjaopa U UX COJIsX.

VVIA-rpynmnbel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHMS.
Crpoenrie 1 (u3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa M CEphl. AJUIOTPOITHBIC
MOIUGHUKAIMM  KUCIOpOoJa M cepbl. XUMHUYECKHE CBOMCTBA cepbl (B3aMMOJAEHCTBUE C
HEMeTallIaMH, MeTaJUlaMHd, KOHILEHTPUPOBAHHBIMU a30THOW U  CEPHOW  KHUCIOTaMH).
CepoBomopona, crpoeHue, (GU3HMUECKHE W  XUMUYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAaHOBUTEIIbHBIE CBOWCTBA). OKCHABI Cepbl KaK TNPEACTABUTENM KHUCIOTHBIX OKCHIIOB.
Cepnucras kuciota u ee conu. CepHast KUCIIOTa, PU3NUECKUE U XUMHUECKUE CBOMCTBa (001iue
KakK IMpeJCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTH. XHUMHUYECKUE
peakmuu, JieKale B OCHOBE IMPOMBINIICHHOTO CIOCcO0a TIOMYYECHHST CEPHON KHUCIIOTHI.
[IpencraBieHnss 0 XUMUYECKOM TPOU3BOJICTBE M CBS3aHHBIX ¢ HUM mnpodeccusx. [Ipumenenne
CepHOl KuCHOTH U cynbdaroB. KadecTBeHHBIE peakiuu Ha CylbPUT-, CynbOUa- U Ccynbdar-
aHuoHbl. HaxoxneHue ceppl UM €€ COeAMHEHHH B mpupoae. XHUMHUYECKOEe 3arps3HEHue
OKpY’KaloIIel CpeIbl COSTMHEHUSIMU Cephl (KUCIIOTHBIC JIOXK/IU, 3aTPs3HEHUE BO3yXa), CIIOCOOBI
€ro MPeIOTBPAIICHUSI.

Obmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.



A30T, pacmpocTpaHeHHEe B TNpuUpoAe, (QU3MYECKUEe U XUMHYECKHE CBOMCTBa
(B3auMOJIeHiCTBHE C METaJJIaMHU, BOJOPOIOM, KHCIOpojoM). KpyroBopor a3zora B mpupo/e.
AMMHaK, ero (pu3nuecKkue ¥ XUMHUECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pacTtBopa), IpUMEHEHHE U TOoJyuyeHHue B Jaboparopuu M MPOMBIIUIEHHOCTU. MOH amMMoHus,
JIOHOPHO-aKIENTOPHBIA MeXaHu3M ero oOpazoBanus. Coiau aMMoOHUs, UX (usnueckue u
XUMHYECKHE CBOMCTBA (pasjio)K€HHWE U B3aUMOACWCTBHE CO ILEJIOYaMH), IPUMEHEHHUE.
KauectBennas peaxius Ha nonsl ammonusi. Oxcunst azota (I, I, 1, 1V, V). A3oTtucras kucnora.
A30THasi KHCIIOTa, €€ TMOoJy4deHue, (u3nueckue M XHUMHUYECKHEe CBOHCTBa (00mMe Kak
IpeJCTaBUTENd Kiacca KHCIOT M crneuuduueckue), mpuMeHeHue. XHUMHUYECKHe peakiuu,
JeKallie B OCHOBE IMOJIyYEHHs] a30THOM KHUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPHUTHI.
KadyecTBeHHBIE peakMM Ha HUTpPAT- W HUTPUT-aHHOHBL. XHMMHUYECKOE 3arps3HEHHE
OKpYXaroIlei cpeiibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE TOXK/H, 3arpsi3HEHHE BO3yXa, IOYBbI U
BOJIOEMOB).

®ochop, ammorpomuble Moaudukanuu ¢docdopa (Oenmprii W KpacHbId  dochop),
du3nUeckue M XMMHUYECKHE CBOMCTBAa (B3aMMOJACKHCTBHME C METaJJIaMH, KHCJIOPOJIOM,
raJjoreHamMu, KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOU kuciotamu). Oxcusl hochopa (111, V),
docdopnas kucnora, puznyecKue 1 XUMUYECKUE CBOMCTBA, MosyueHrue. KauecTBeHHas peakius
Ha (ochat-uonsl. [Ipencrasnenus o ranorenuaax dpocdopa (I, V).

[TonsiTHE O MUHEPATBHBIX YI00peHUIX. A30THBIE, (POCHOpHBIE, KOMIUIEKCHBIE y100pECHHUS.
XUMHYECKOE 3arpsi3HEHUE OKPY KaIOIIEH Cpe/bl COeIMHEHUsIMU a30Ta U docdopa.

O6mas xapaktepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUSI.

VYraepon, amotponHbie Moaupukanuu (rpadut, anMas, gymnepen, rpadeH, HAHOTPYOKH),
¢u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJIEHCTBHE C MeTalllaMH,
HeMeTaJlJJaMH, KOHLEHTPUPOBAaHHBIMM a30THOW M cepHOU kucioTramu). [ToHsTre 06 aacopoumu.
Kpyrosoport yriepoaa B npupoae. Okcusl yriepoja, X pu3ndeckue 1 XuMHYECKHE CBOWCTBA,
JIeiCTBUE HA KUBBIE OPTaHU3MBI, IIOJIyY€HHE W TPUMEHEHHE. DKOJIOTHYECKHE IPOOIIEMBI
aTMocdepsl, cBsizaHHbIe ¢ okcujaoMm yriepoga (IV). VYronpHas kuciota W ee COIM, HUX
¢usnueckue W XMMUYECKME CBOMCTBA, ToOJydeHHe U  npuMeHeHue. KapOoHaThl,
rupokapOoHatThl, ux cBoicTBa. KauecTBeHHas peakuus Ha KapOoHaT-uOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, METUIIUHE, POMBIIINIEHHOCTH U CEILCKOM XO031CTBE.

[TepBoHayasbHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSX yTiepoja:
yIJI€BOAOPOAbI (MeTaH, 3TaH, STWIEH, AaleTUJIEeH), JTaHOJ, IJIMLEPUH, YKCYCHass KHCIOTa.
[TpupoaHble HMCTOYHHWKH YTIEBOAOPOAOB (Yroyib, TPUPOAHBIA Ta3, HePTh), MPOIYKTHl HX
nepepadoOTKH, WX pOJb B OBITY W TNPOMBINUICHHOCTH. [lOHSITHE O OWOJIOTHYECKH Ba)KHBIX
OpPraHMYeCKHX BEIIECTBAX — JKUpaX, Oenkax, yriaeBoJax — M HUX POJIM B >KU3HMU 4YeNOBEKa.
EnnHCTBO OpraHn4ecKrux U HEOPraHMYECKUX COSAMHEHHH.

Kpemunii, ero ¢usmyeckne U XWMHUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaUIaMH,
KHCJIOPOJIOM, YTJIEPOJIOM, TajoreHaMHt ), OJIy4eHne U MpuMeHeHue. Poib kpeMHus B pupoje u
texHuke. Okenp kpemuus (1V), kpeMHueBast KMCIOTa, CHIUKATBI: (PU3MUECKHE U XUMHUYECKHUE
CBOWCTBA, MOJyYEHUE M MPUMEHEHHE B OBITY M NMPOMBIIUIEHHOCTH. BaxHelme cTrpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO, IIEeMEHT, OeToH, xkene300eToH. I[IpoGnembl OGe3omacHOro
UCTIOJTB30BaHUS CTPOUTEIFHBIX MAaTEPHAIIOB B IIOBCETHEBHON KU3HH.

Bop. Ocobennoctu crpoenust aroma. OOmme mnpencTaBieHUss O (QUIUUYECKUX U
XMMHUYECKHX CBOMCTBax. bopHas kuciora.

DKCNEPUMEHTAIBHOE U3YUCHHUE BEILIECTB U SABJICHUM:



03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TaIOTCHHUIOB);

IPOBE/ICHUE OIBITOB, OTPAKAOLINX (PU3HMUECKUE U XUMHUUYECKHE CBOMCTBA TAJIOTEHOB U UX
COCIUHCHMUI,

M3Y4YEHUE CBOMCTB COJISTHOW KUCIIOTHI;

MIPOBEJICHNE KaYeCTBEHHBIX PEaKIMii Ha XJIOpUA-, OPOMU- U HOIUA-UOHBI U HAOJIIOICHHE
IPU3HAKOB X IPOTEKAHUS;

O3HaKOMJICHHE ¢ 00pa3IaMu cepbl U €€ IPUPOAHBIX COSAMHEHUH;

HabJI0/IeHue mpoliecca 0OyTrIuBaHus caxapa 1oj JIeHCTBUEM KOHIICHTPUPOBAHHOM cepHO
KHCJIOTBI;

U3y4eHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI,

NpOBEICHUE KAayeCTBEHHBIX peakuuil Ha CyiabQua-, CyabQur- U cyabdar-uoHb U
Ha0JI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS,

O3HAKOMJICHHE C (DU3MYECKUMHU CBOHCTBaMH a30Ta, (ochopa W UX COCAUHEHHIA,
oOpa3uamu a3o0THBIX U (OCPOPHBIX YAOOPEHHUI;

[0JIy4yeHue, coOrpaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB aMMHaKa, U3yuYeHUE CBONCTB
coJIeli aMMOHUS;

MPOBEJICHNE KaYeCTBEHHBIX PEaKlMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (pochaT-uoHBI
Y U3yY€HUE IPU3HAKOB UX MPOTEKAHUS;

M3Y4YEHUE B3aUMOJEHUCTBUS KOHUEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIEJISIMH KPUCTAIUIMYECKHUX PEIIeTOK anmasa, rpadura u ¢ymnnepeHa, ¢
IPOIIECCOM aJCOPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOHCTBOM
IIPOTUBOTa3a;

HoJy4YeHue, coOupaHue, pacro3HaBaHUe U U3y4eHHEe CBOMCTB YTJIEKUCIIOTO rasa;

MpOBEJICHNE KAueCTBEHHBIX peakiuii Ha KapOOHAT- M CHJIMKAT-HOHBI U HU3Y4YCHHE
MPU3HAKOB X IPOTEKAHUS;

M3y4YEeHHE B3aMHBIX ITPEBpallleHNI KapOOHATOB U THIPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpas3lamMy TNPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHEH
CUJIMKATHOM NTPOMBIIUIEHHOCTH;

pelIeHHEe DSKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxHellne HeMeTalulbl U HUX
COCTMHEHUS».

MeTtasjibl M X COCAUHEHUS

O6ume cBoiicTBa MeTamuioB. O0Ias XapaKTEPUCTUKA XUMUYECKHX 3JIEMEHTOB — METAJUIOB
Ha OCHOBAaHMM MX MoJiokeHus B Ilepuonnueckoi cucreme XuMuU4eckux siaeMmeHToB J[. U.
MenneneeBa u crpoeHuss atoMoB. Metamibl A- u b-rpynmn. CTtpoeHue NpOCTBIX BELIECTB —
MeTaIIoB. MeTannmndeckasi CBA3b U METAIIMYECKasi KPUCTAJUTMUECKasl perieTka (MPUMUTHBHAS
KyOnueckas, OOBEMHO-IICHTPUPOBAaHHAs KyOWdeckas, TpaHEIEHTPUPOBaHHAS KyOWuecKas,
reKcaroHajbHasl IUIOTHOYNAaKOBaHHAas). 3aBUCHUMOCTh (PU3MYECKHX CBONCTB METAJJIOB OT
CTPOCHHMSI KPUCTAIIOB. DJIEKTPOXUMHUYCCKUAN Pl HANPsHKEHUN MeTauioB. OO0Iue XUMUYECKHe
cBoiictBa MeTtayuioB. OOmmMe crnocoObl MOMY4YEHUS METAJUIOB, METALTYyprus. OJIEKTPOIU3
pacIiIaBOB M pacTBOPOB COJIEH Kak OAMH M3 CIIOCOOOB MOiydeHUs MmerauioB. lloHsTHE O
KOPpO3UU METaJJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CriaBbl (cTajab, YYTYH,
JIOpaTIOMUHAK, OpoH3a). [I[puMeHeHre METaNIJIOB U CTUTABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenouynsle MeTauIbL: OJI0KEHNE B Ilepnoanueckoit cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpo€HHE UX aTOMOB, HaXOXAEHHE B Npupoje. OU3NYECKHE U XUMHYECKUE



CBOIiCTBa (Ha mMpuUMepe HATpUsl U Kajus), nosydeHue. OKCUABI U THAPOKCUIBI HATPHUS U Kaus.
[TpyMeHeH e MIEeTOUHBIX METAJUIOB U UX COEIMHEHUH. buonoruyeckas poJib HaTpUsl U Kajusl.

[[{erouHO3eMENbHBIE METAJUIBI MarHui M KainbUui: nosokeHue B Ilepuogmyeckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOE€HHE HX aTOMOB, HaXOXKICHUE B
npupoje. Pru3nueckue U XMMUYECKHUE CBOMCTBA MArHUs W Kanblus. BaxHeinmue coeanHeHUs
KaJIplUsl M MarHus (OKCUA, TMJIPOKCHJ, COJM), CBOWCTBA, MpuMeHeHue. XKecTKocTb BOIBI U
crocoObl ee ycTpaneHus. Kpyropopor kanpLus B IpUpo/Ie.

AmoomuHuii: nonoxenue B Ilepuonnueckoi cucreme xumuyeckux snemeHTto J[. WM.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXkJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBAa OKCHAA M TUAPOKCHIA alfoMUHUS. [IpuMeHeHne anroMuHus
U €r0 CILIABOB.

Memannwt b-cpynn

OOmas xapakrepucTuka MeTauioB b-rpynm (1moOOuYHBIX NOATPYIIN): IOJIOKEHUE B
[Tepuoanueckoii cucreme xumudeckux snemeHtoB Jl. M. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBI€HME «IIpoBajia» 3JEKTPOHA HA MPUMEPE CTPOEHUS aTOMOB XpOMa, MeJHU, cepedpa.
BayieHTHBIE COCTOSHHSI aTOMOB (-37IEeMEHTOB, CTCIIEHH OKUCIICHHS aTOMOB B COCIHHEHHSX.
3aBUCHUMOCTb KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHUAOB M THIPOKCHIOB METAJUIOB OT 3HAYEHUS
CTEIIEHM OKMCIEHHUS JJIEMEHTAa B COCIMHEHHM (HAa IMpUMEpe COEIMHEHUNl Xpoma).
[lepBoHavanbHbIE PEACTABIECHUS O KOMIUIEKCHBIX CO€IMHEHUSX.

Menp u cepeOpo: CTpoeHUE aTOMOB, CTENIEHH OKUCIeHHs. O01ue KpaTKue MpeicTaBIeHUs
0 (U3NYECKUX U XUMHUYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aUMOJEWUCTBUE C KHCIOTAMU-
OKHCITUTENSIMH), 00 UX OKCHIaX, THAPOKCUIAX U CONIX, X npuMeHenuu. [IpencraBnenus oo
aMMHUaYHbIX KOMILIEKcax cepeOpa u menu. KauecTBeHHblE peakMu Ha KaTHOHBI Meau (2+) u
cepebpa.

[luHK: cTpoeHHMEe aroma, CTeNeHb OKHUCJICHUsA. XapaKTepucTHKa (U3MUECKUX U
XUMHYECKMX CBOWMCTB, NPUMEHEHHE, aM(OTEepHbIE CBONHCTBA OKCHJIA M TUAPOKCUAA.
KauecTBeHHbIE peakIK Ha KaTHOHBI ITUHKA.

Keneszo: crpoenne aroma, crenenu okuciaeHus. Haxoxxnenue B npupone. dusnueckue n
XMMHYECKHE CBOWCTBAa JK€Je3a, IpUMEHEHHe. buonormdeckas poab xene3a. Oxcuppl,
ruapokcuabl u conu xkeneza (II) m xenesa (lll), mx cocraB, cBoiicTBa M MOIy4YEHHE.
KauecTBeHHble peakiMy Ha KaTHOHBI keie3a (2+) um xenesa (3+). UyryH u ctayip — CIUIaBbl
xene3a. [IpouM3BOACTBO UyryHa U CTaldM. OKOJOTMYECKHE MpoOJeMbl, CBS3aHHbBIE C
METAJIITypruueCKUMU IPOU3BOJCTBAMH.

OKCepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMHi METaJJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOWCTBAMU;

MOJIEJIMPOBAaHUE METAJUIMUECKON KPUCTATUNINYECKON PEILIETKH;

U3y4YEHHE B3aUMOJCICTBUS METAUIOB C BOJOH, C pacTBOpaMH COJEH M KHCIOT,
WCCJIEIOBAaHUE TPOIECCOB JJICKTpoiu3a pacTBOpoB xyopuaa memau (II) m wmomamma xanws,
KOPpPO3UHU METAJLIOB;

U3yuyeHHe OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHUIOB Kaibliisg M HATpUS C BOJOU, HX
TUAPOKCUIOB — ¢ oKcuaoM yriaepona (1V) u kucnoramu;

U3y4YeHHE CBOICTB KapOOHATOB U THPOKapOOHATOB KaJIbLIUS, KECTKOW BOJIBI;

M3Yy4YEeHHE MTPOLIECCOB MOIYYEHUS THAPOKCUIOB XKelle3a, UX XUMHUUYECKUX CBOMCTB;

W3y4YEHHE IPU3HAKOB MPOTEKaHUS KAYECTBEHHBIX PEAKIMII Ha MOHBI (MarHus, KaJlbLus,
aJFOMUHMS, IIMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJI0/IEHUE U ONMCaHKUE OKPAIMBAHUS [IJIJAaMEHU HOHAMU HATPHs, KaJIs U KaJbLIMs;



uccienoBanre aM(pOTEPHBIX CBOMCTB THAPOKCHAA altoMUHUsA, Tuapokcuaa xpoma (I1) u
TUIPOKCU/IA LIUHKA;

pelleHne 3KCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeine MeTalibl ¥ UX COEIUHEHUS.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa u marepuansl B IOBCEHEBHOM JKM3HM uelloBeKa. BaxHelue BemiecrBa u
MaTepuaibl, 00JIacTd MX NPUMEHEHHUs. be3onmacHoe HCIOIb30BAaHUE BELIECTB M XUMHYECKHX
peaxuuii B ObITy. IlepBast momols Ipyu XMMHUYECKHUX 0XKOTaX U OTPABJICHUSIX.

HoBble MaTepuaiibl ¥ TEXHOJIOTMH. [IpUHIMIIBI «3€1€HON XUMUNY.

OCHOBBI 3KOJOIMYECKOH TI'paMOTHOCTH. XHMMHS U 3]I0pOBbE. 3HAYCHHE H3Y4aeMbIX
XUMHUYECKHX 3JEMEHTOB M WX COCAMHEHWH s (DYHKIMOHMPOBAHHS OpraHU3Ma 4YeloBeKa.
[TonsiTHE 0 310pOBOM 00pa3e KHU3HH.

XUMHUECKOE 3arps3HEHNE OKpY Karollel cpeibl. DKOJIOrn4eckue mpoodaeMbl, CBSI3aHHbIE ¢
COEIMHEHUSIMH yIJepoJa, a30Ta, cephl, Tskeablx MeraiioB. [lonsrue o IIJIK. Ponp xumuu B
PELIEHUH SKOJIOTHYECKUX MTPOOIIEM.

OKCHepUMEHTaIbHOE W3Y4YEHHE BEUIECTB U SBJICHMI: O3HAKOMJIEHHE C o0OpasuaMu
MaTepHaoB (CTEKJIO, CIUIaBbl METAJUIOB, [TOJIMMEPHbIE MaTepUalbl), ONpPEIeIeHHEe KUCIOTHOCTH
HOPUPOIHBIX BOJ, MOJEIMPOBAHUE Ipolecca 00pa3oBaHMsI KUCIOTHOTO JIOXKIs, U3Y4YEHHE ero
BO3/ICIICTBUS HAa MaTe€pHaIbl.

IToBTOpEeHue n 00001IeHHe 3HAHUIT OCHOBHBIX pa3Je/ioB KypcoB 8-9 kiaccos

[lepuonuueckuii 3akoH u Ilepuonmueckas cucremMa XMMHUYECKMX 3JEMEHTOB B CBETE
IIPEJICTaBICHUA O CTPOEHUS aTOMa. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOMCTB XMMHMYECKHX
AJIEMEHTOB U UX COEAMHEHUN B IEpUOaxX U IpyIax.

CrpoeHne BeniecTsa B TBEPIOM, KHJIKOM M ra3000pa3HOM COCTOSIHHH. BUIBI XUMUYECKOM
CBSA3M. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUNIMYECKOW pEIIETKM W BHJIA
XUMHYECKOH CBSI3H.

Knaccudukanus XUMHUECKHUX peaklUMi MO pa3IuyHbIM Ipu3HakaMm. [IporHosmpoBanue
BO3MOXXHOCTH TPOTEKAHUSI XMUMHYECKHUX IPEBpAIlleHUH B Ppa3IUYHBIX YCIOBHSX Ha OCHOBE
IIPECTaBICHUM XUMUYECKON KUHETUKN U TEPMOJINHAMUKH.

XVWMHYECKHE pPEaKIUu B pacTBopax. [wumaposnns conell. Peakuum  OKuCIEHMS-
BOCCTAHOBJICHUSI. DIIEKTPOJIU3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIEH B CBETE MpPEACTABICHUIN 00 AJIEKTPOIUTUUYECKON
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX.

Mesicnpeomemmuuie cea3u

Peanuzanus MexnpeaMeTHBIX CBsI3€l MpU U3YYEHUU XMMHHU B 9 Kiacce OCyIIECTBISETCS
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHSITHH, MIPUHATHIX B
OTJIEJIbHBIX ECTECTBEHHBIX HAYKaX.

OO0me ecTecTBEHHO-HAY4HbIE MOHATHUS: SIBIEHUE (Ipollecc), Hay4YHbIH (akT, TUroresa,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(UKalUs, NePUOJUUYHOCTb, HAOIIOAEHUE, IKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTepUabI.

@dusmka: BEIIECTBO, TEJO, (pU3NUecKre BEIUYUHBI, €AUHUIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIJIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEILECTBA, CTPOCHHE ra3oB,
KHUJIKOCTEH W TBEPAbIX (KPUCTANIMYECKUX) TEJ, KPUCTAJUIMYECKas pelIeTKa, 3JEKTPOH, SIpo
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIU, U30TONbI, KBAaHThI, PaJHOAaKTUBHOCTb, allb(a-, OeTa- u
ramMma-u3JIy4eHHue, OJJIEKTPUUECKUN 3apsl, IPOBOAHMKH, IOJYNPOBOJHUKH, JUIIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3sio’KeHHe Oeoro cBeTa B CHEKTP.



buonorus: skxocucrema, Owuochepa, ¢doTocwHTE3, TpolecChl 0OMEHa  BEIIECTB,
MHHCPAJIBbHBIC yI[O6peHI/IH, MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BECIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbIe, TOTLTUBO, BOJTHBIC PECYPCHI, TUTAHETa 3eMJIs.

TexHONOTHsI:  CTPOWTENbHBIC  TEXHOJOTHH, CEIbCKOXO3SMCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUHU 3HeKTp0HHOﬁ IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHU
YYEBHOI'O IPEJIMETA
(YI'JIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS. B X0Ji¢ OOy4eHHUs XUMHUHU B €IMHCTBE Yy4eOHON M BOCIUTATENIbHON AESITETbHOCTU
o0pa3oBaTeNbHON  OpraHu3alMd B  COOTBETCTBUHM C  TPAAMLHUOHHBIMU  POCCHUICKUMU
COLIMOKYJITYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH, NIPHUHATBIMM B O0OIIECTBE
IpaBUJIaMd ¥ HOPMaMHU MOBEJIEHUSI U CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUs, CAMOPAa3BUTHUS
U COLMaIN3aIUN 00yYaroINXCs.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOUIMXCS PYKOBOACTBOBAThHCS
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMN M pACIIMpPEHHUE ONbITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTprMoOTHYeCKOro BOCIIUTAHUSA:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HAyuYHOMY U
HCTOPUYECKOMY HaclIe[IUI0, IOHUMAHNUE 3HAUEHUS XMMHYECKONM HAyKU U TEXHOJIOTMH B KM3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH SKOHOMHKHU Poccru u CBOETo peruoHa;

2) rpaJIaHCKOr0 BOCTIUTAHUS:

IIPEJICTABICHUE O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJICKTHBE, MPOSBICHHE KOMMYHHMKATUBHOW KyJIBTyphl B pa3HOOOpa3HOW COBMECTHOM
JESITEIbHOCTH;

CTpeMJIeHHE K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B Mpolecce yueOHON 1 BHEYyUeOHOU
JeSITEIIbHOCTH;

FOTOBHOCTb OIICHMBAaThb CBOE IIOBEIEHHME M IOCTYNKH CBOUX TOBapHILEd C MO3HUIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUYETOM OCO3HAHMSI ITOCIECTBUI ITOCTYIIKOB;

3) popMuUpOBaHUS IEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUYECKHE  NPEJCTABICHHUS O  BELIECTBE M  XMMHUYECKON  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M HEOOXOJIUMBIE JJIsl TIOHUMaHUS
CYIIHOCTU Hay4YHOU KapTUHBI MUDPA;

OCO3HAaHHWE LEHHOCTH HAy4YyHOIO TIO3HAHMS JUIS Pa3BUTHS KaXJOro 4YEJIOBEKa U
MIPOU3BOIUTENBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTA HAyKH «XHUMHsD) B CUCTEME HaYUHBIX
MPEJICTAaBICHUA O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOIHOMN
Y TEXHOJIOTHUYECKOH CPEON;

MO3HaBaTeNbHAs MOTHBAlUA M HHTEpec K OOy4YeHHMIO, TOTOBHOCTb M CIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpPA30BAHMIO, K MCCIIEIOBATEIbCKONW NEATEIbHOCTH, K OCO3HAaHHOMY
BbIOOpPY HamMpaBieHUS U YPOBHSA JaJIbHEUIIET0 00yUYeHHUS;

4) BocnuTaHusl KyJbTYpPbl 310POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0pOBBIO,
YCTaHOBKAa Ha 3J0pOBbII 00pa3 KHU3HU, OCO3HAHWE TOCIEICTBUH M HENpUSTHE BPEIHBIX
IpUBBIYEK (YMOTpPEOJSEHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/IEHUs
npaBui 6€30MACHOCTH MPHU OOpAILIEHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KH3HEHHBIX
CUTyaIusX;

5) TpyaoBoro BocnuTaHus:



(dbopMUpOBaHHE IICHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHbHOCTH KaK €CTECTBCHHOMN
MOTPEOHOCTH YEJIOBEKa M K MCCIIEOBATEILCKON JIEATEIbHOCTH KaK BBHICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NMpodeccusM, CBSI3aHHBIM C XUMHUCH, B TOM YHCIE K MPOPECCHIM
Hay4JHOU cephl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIn3alluu B 3TOH cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaKk MCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIICCTBOBAHHS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKOH KYJIbTYpPBI: NMPUOOPETEHHE ONBITA IUIAHUPOBAHUS
MOCTYIIKOB M OLEHKM HMX BO3MOXHBIX IOCJIEICTBUU [JI1 OKPYXAKOWIEH Cpeabl; OCO3HAHUE
I00ALHOTO  XapakTepa OJKOJIOTHYECKUX TMpoOJIeM M MyTed WX peHIeHHs;, CIOCOOHOCTh
NPUMEHSTh 3HAHUWSA, MOJy4YaeMble MPU HM3YyYCHUH XUMHH, JJIA PEHICHHUS 3a]ad, CBS3aHHBIX C
OKpY’KaloIIel Cpe1oii; aKTUBHOE HENPUATHUE JICHCTBHIA, TPUHOCAIINX BPEJl OKPYKAIOIICH Cpele;
OCO3HAHHE CBOCH POJIM KaK TPakJaHWHA M IMOTPEOUTEIS B YCIOBHUSIX B3aMMOCBS3H IPUPOIHOM,
TEXHOJIOTMUECKOU U COHI/IaJII)HOfI Cpea; rOTOBHOCTb K Y4aCTUIO B HpaKTH‘ICCKOﬁ ACATCIIbHOCTHU
9KOJIOTMYECKOMN HaIpaBICHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysbTaThl  O0yYalOIIUXCsS, OCBOMBIIMX IPOrpaMMy [0 XHMHHU
OCHOBHOTO 00IIIer0 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHHE  MEXIUCHMIUIMHAPHBIX  (MEXIPEIMETHBIX)  MOHATUH,  OTpaKaroLIMX
MaTepHajJbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUSA (BEIECTBO, CBOWCTBO, SHEPIHUsl, SBJICHHE,
Hay4YHbI ()akT, 3aKOHOMEPHOCTb, THUIIOTE3d, 3aKOH, TEOpHs, HaOIIoIeHue, H3MEepeHHe,
HCCIJIEIOBaHKE, SIKCIIEPUMEHT U ApYyTHE);

OBJIaJICHUE YHHMBEPCAIbHBIMU yueOHBIMU NeUCTBUAMU (mo3HaBaTeIbHBIMH,
KOMMYHHUKaTHUBHBIMH, PETYJIATUBHBIMH), BaXKHBIMU JJIs1 TIOBBIIIEHUS 3()()EKTUBHOCTH OCBOCHUS
colepkaHusi ydyeOHOro rmnpenMera, (OpMHUpPOBaHMS KOMIETEHIMH, a TakXe IPOeKTHO-
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH 00yUaloIUXCcs B Kypce XUMUHU;

CHOCOOHOCTh MX MCIIOJIb30BaTh B yUeOHOM, TO3HABATEIBHOM 1 COIMAIbHON MPAKTHKE.

ITo3HaBaTe/bHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble joruyeckue neiicTBus:

YMEHHSI HCIOJB30BaTh IPHEMbl JIOTHYECKOT'O MBIIUIEHUS IPH OCBOEHUU 3HAHUM:
pPacKphIBaTh CMBICT XUMHUYECKUX TOHSATHHA (BBIAENATH MUX CYIIECTBEHHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTMMHU MOHATHIMMU); aHAJIU3UPOBaTh, CPAaBHUBATh, 00001IATh,
BbIOMpaTh OCHOBaHUS JJs KJIacCU(UKALMKM M CHUCTEMAaTHU3allUM XHMHUYECKUX BEIIECTB U
XUMHYECKHX PEaKIHii; YCTaHaBIMBATh NPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY OOBEKTaMH
U3yYEHUs; CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHAYKTHUBHBIC, JETyKTHBHbIE, MO aHAJIOTHH);
npelaraTb KpUTEPUH M BBISBISATH OOIIME 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B HM3y4daeMbIX
npoleccax M SIBICHUSX; MPOBOJIUTH BBIBOJBI U 3aKIIOUEHHS; YMEHUS NPUMEHATH B Ipolecce
MO3HAHUS MOHATHUS (MpeIMETHbIE U METalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3yEMble B XUMHHU, MPEOOPa30BbIBATh MOJEIbHBIE NMPEACTABICHUS — XUMHUYECKUN 3HaK
(cuMBOJ 37I€MEHTa), XUMUYecKas GopMyIa U YpaBHEHHE XUMUYECKON PeaKkIMU — MPU PEeLIeHUN
y4eOHBIX 3a/1a4; C YYeTOM 3THUX MOJENbHBIX IPEJICTaBICHUM XapaKTepH30BaTh H3ydaeMble
XUMHUYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.

BazoBble ucciaenoBatenbckue AeiicTBHS (MeTOAbI HAYYHOIO IO3HAHUSI BelleCTB U
sIBJICHHUI):



YMEHHS PUMEHSATh METOIbl HAYYHOTO MO3HAHUS BEUIECTB U SBJICHUN HA SOMIIUPUUYECKOM U
TEOPETUYECKOM YpPOBHSIX B YYEeOHOH TIO3HABATEIBHOM M TMPOEKTHO-HUCCIIEAOBATEIBLCKOM
JESITEIIbHOCTH;

YMEHHS HCIIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBaTh (HAKThI, BBIABIATH U (POPMYIHMPOBATH
npobieMy, ONpeAessaTh Lelb W 33Ja4H, COOTBETCTBYIOIIUE PEIICHHIO MPOOJIEMBI; NpeaiaraTh
ONHUCATENbHYI0O WIM OOBSCHHUTEIBHYIO THIIOT€3Y M OCYLIECTBISATh €€ MPOBEPKY; YMEHUs
MIPOBOAMUTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTpPOB, BEIUMCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U JKCIEpUMEHTHI (pealbHble W MBICIECHHBIE), CAMOCTOATEIHLHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopmynarpoBaTh 0000IIEHUS U BBIBOJBI IO Pe3yJibTaTaM MPOBEACHHOTO OIBITA, HCCIEIOBAHUS,
COCTaBJIATH OTYET O MPOJICIAHHON pabdoTe;

PabGora ¢ unopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IIMYHBIX UCTOYHHKAX WH(pOpManuu (HayYHO-TIOMYIIIpHAas
JUTEepaTypa XHMMHUYECKOTO COZIEp)KaHWs, CIpaBOYHBIE TIO0COOMs, pecypchl VHTepHeTa);
aHWIM3UPOBaTh  MH(OpPMALIMIO W KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTh, OTOMPATh M MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PELICHUS
y4eOHOM 3a/layl; YMEHHUs MPUMEHSTh pazlU4Hble METOAbl M (OPMYIHMPOBATH 3aMpPOChl IPU
NoucKe U 0TOope nHpopManu, HEOOXOAUMOMW JUTS BBITOJHEHHUS YYEOHBIX 3a/1a4; UCTIOIb30BATh
UHPOPMALIMOHHO KOMMYHHUKATHBHBIC TEXHOJOTHH U PAa3JIMYHBIE TOWCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHus UHGOPMALUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIULbI, PUCYHKH U Apyrue GOpMbl); YMEHHUS UCIOIb30BaTh HAYUYHBIN
SI3BIK B KQUECTBE CPEACTBA pabOThI C XMMUYECKON MH(OpPMAIIHE; TPUMEHITh MEKIIPEIMETHBIC
(pusmueckue m MaTeMaTHYECKUE) 3HAKH M CHMBOJIBI, (POpMYIIbI, a0OpeBHATypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U MIPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

KoMMmyHukaTHBHBIE YHHBepcaibHbIe YueOHbI€ 1elCTBHUS:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHONM KOMMYHUKAIIUN):

NPECTaBIATh IOJNyYeHHBIE PEe3yJbTaThl IMO3HABATEIHHON NEATENFHOCTH B YCTHBIX M
MUCHbMEHHBIX TEKCTaX; MyOJIMYHO BBICTYNaTh C TMPE3CHTAlMeN pe3yNbTaTOB BBIMOJHEHUS
XMUMHUYECKOTO 3KCIEepUMEHTa (UCCe10BaTelbCKON J1abopaTOpHONW WIIM MPaKTHUYECKOW paboThl,
y4eOHOT0 MpPOEeKTa); B X0J€ Auayiora U (MiIM) AUCKYCCHHU 3a/JaBaTh BOIPOCHI MO 0OCYKIaeMOn
TE€Me W BBICKa3bIBaTh HJEH, (OPMYIHPOBATH CBOW NPEIJIOKEHHS OTHOCHTEIHHO BBITOIHEHHS
NPEeI0KEHHOMN 3a1a4H.

2) yMeHHUsI y4eOHOTO COTPYAHMYECTBA (TPYyNIOBasi KOMMYHUKAIINSA):

y4acTBOBaTh B TPYNMNOBBIX (popmax pabOThI: TUIAHUPOBATH OPraHU3AIMUIO COBMECTHOM
paboThl, ONpeneisTh CBOIO POJib, PACHPENEIATh 3a/ladll MEXAy WiIEHAMU TPYMIIbl; BBIIOJHATH
CBOIO YacCTh pabOThl, KOOPAUHUPOBATH CBOM ACUCTBHSI C IEHCTBUSMHU JIPYTHUX YJICHOB KOMaH/BbI,
OTpeNeNATh KPUTEPUH IO OIEHKE KadecTBa BBINOJHEHHOH pPabOThI; pemaTh BO3HHUKAIOIINE
npo0sieMbl Ha OCHOBE yyeTa OOHIMX HMHTEPECOB M COTJIACOBAHMS MO3MIMM, y4yacTBOBAaTh B
o0cyXJ1IeHuU, 0OMEHEe MHEHUSIMHU, «MO3TOBOM IITypMe» U IpyTrux (GopMax B3auMOIEHCTBUS.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIE 1eiicCTBUSA

OBnaneHrne YHUBEPCATBHBIMH YUYEOHBIMU PETYISITHUBHBIMU JIEHCTBUSIMU  BKIJIFOYAET
pa3BUTHE CaMOOpraHU3allii, CAMOKOHTPOJIS, CAMOKOPPEKIIMH, B TOM UHCIIE:

YMEHHs pemniath ydyeOHble U HCCIEe0BaTeIbCKUE 3aJaud: CaMOCTOSITENIbHO BBIOMPATH
croco0 perieHusi yuyeOHOW 3agaud (CpaBHMBAaTh HECKOJBKO BAapHAHTOB pPEIICHMs], BbIOMPATH
HanOoJiee MOAXOMAIIMKA C YyY4EeTOM CaMOCTOATEIbHO BBIJICJIEHHBIX KPUTEPHUEB), IIAHUPOBATH
CBOIO paboTy MpH pelIeHnr Y4eOHOM WM KccIeIoBaTeNIbCKON 3a7aun; Ha OCHOBE MOJYYEHHBIX



pe3ynbTaToB (HOpMyIHpoBaTh O0OOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE pa3BUTHE
MPOLIECCOB; AHAJIM3UPOBATh PE3YJbTAThl: COOTHOCUTH CBOM JICUCTBHUS C IUIAHUPYEMBIMU
pe3yibTaTaMHu, OCYIIECTBIATh CAMOKOHTPOJb  JIEATEIILHOCTH; KOPPEKTHPOBATH  CBOIO
JESITEIbHOCTh Ha OCHOBE CaMOAHaJIN3a U CAMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmerHble pe3yibTaThl OCBOEHHSI MPOrPaMMbl 10 XHMHUH OCHOBHOTO OOILEro
o0pa3oBaHUs Ha yrIIyOJCHHOM YpOBHE MMEIOT O0Iee COAepkKaTelIbHOE SAPO C MPEIMETHBIMU
pe3ynbTaTaMu 0a30BOr0 YpOBHS, COTJIACOBAHBI MEXJy COOOMW, YTO MO3BOJISIET PEaln30BbIBATH
yriayOJaeHHOe HM3yueHHE KaK B paMKax OTAEIbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
UH/IMBUIYAIbHBIX 00pa30BaTENbHBIX TPACKTOPUW, B TOM YHCJIE HCIOJNb3YS CETEBOE
B3auMoJieiicTBue opranu3anun. [1o 3aBepuieHnn peaar3auy IporpaMMbl YTIyOJIEHHOTO YPOBHS
oOyJaroruecs: CMOTYT JieTallbHee OCBOUTh MaTepHall, OBIAAE€Th PACIIUPEHHBIM KPYTrOM MOHSATUI
¥ METOJIOB, pelaTh 3a7a4u 00jiee BICOKOTO YPOBHS CIOXKHOCTH.

[IpenmerHble pe3yibTAaThl BKIIIOYAIOT: OCBOCHUE OOYYAIOIIUMKCS HAy4YHBIX 3HAHHH,
YMEHHH ¥ CIIOCOOOB JNEHCTBUH, CHICU(PUICCKUX TSI IPEIMETHOW 00JIACTH «XWMHSD); OCHOBBI
Hay4YHOI'O MBILUIEHUS; BU/IbI AESATEIBHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALIUH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3NIMYHBIX YUEOHBIX U peajbHBIX KU3HEHHBIX YCIOBUSX;
o0ecreunBarOT BO3MOYKHOCTD YCIEIIHOT0 00YUYEHHsI Ha CIIEIyIOIIEM YpOBHE 00pa30oBaHMUsL.

K konny oOydenus 6 8 kaacce y oOyuaromierocss OyayT copMHUpOBaHBI CIEIYyIOIINE

peIMEeTHbIC PE3yIbTaThl U3YUECHUS XUMHH Ha YTITyOJIEHHBIM YPOBHE:

PACKpPBIBATH CMBICII OCHOBHBIX XHWUMHWYCCKUX MIOHSATHIH: aToOM, MOIJICKYJIA, XUMHUYECKUHU
AIIEMEHT, METaJul, HeMeTallJl, ajuIOTPONus, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS ¥ HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCHTENbHASI aTOMHAs 1 MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, mMaccoBas J0Jsl XMMHYECKOrO 3JEMEHTa B
COCIMHEHUH, MOJISIPHBIA 00BEM, OTHOCUTEbHAS TUIOTHOCTH Ta30B, OKCHUJ, KMUCJIOTa, OCHOBaHHUE,
coyib, aM(POTepHBIN OKCHA, aM(POTEPHBIN THUIPOKCHU, XUMUUYECKAsl peaKIus, KiacCuUKaIus
peaKIuii: peakiiuu COCTUHEHHS, PEaKIIUN Pa3IoKEHUs, pEeaKlluu 3aMelIeHUs, peakiiuu oOMeHa,
9K30- U DHAOTEPMUYECKUE PEAKINH; TETIOBOM 3(PPeKT peakiuu; sSApO aToMa, dIEKTPOHHBIN
CJIOWM aToma, aTOMHasi OpOHTallb, paJNyC aToMa, XUMUYECKasl CBsI3b, MOJSPHAS M HETMOJspHas
KOBAJIGHTHAs CBsA3b, MOHHAsI CBS3b, MOH, KaTHOH, aHWOH, PAcTBOp, MAacCOBas JOJs BEIIECTBa
(MpolleHTHAsT KOHIIEHTpAlMs) B PacTBOpE, MOJSpHAs KOHIIEHTpAIUsl BEIIECTBA B PAacTBOPE;
ANEKTPOOTPHUIATENIBHOCTD, CTENEHb OKUCIEHUS, OKUCIUTENIN U BOCCTAHOBUTEIHU, OKUCICHHE U
BOCCTAHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTEbHbBIE PEAKIINU, METOJ] JIEKTPOHHOTO OajaHca;

HIUTIOCTPHUPOBATHL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX HOHATHH U INPpUMEHATE OTHU
MOHSTHUS MIPU OTIMCAHUM BEIIECTB U X MPEBPALICHUN;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOIIUKY ISl COCTaBIEHUS (JOPMYIT BEIIECTB U YpaBHEHUN
XUMUYECKUX PEaKLUid;

onpeaciIsATb BaJICHTHOCTH AaTOMOB JJICMCHTOB B 6I/IHapHI)IX COCIMHCHUAX, CTCIICHb
OKUCJICHUS JJIEMCHTOB B 6I/IHapHBIX COCAMHCHUAX, IPUHAAJTICKHOCTE BEUICCTB K OIMMPEACICHHOMY
KJIACCy COEAMHEHWN Mo QopmyiaMm, BUIbl XUMHUYECKOW CBSI3U (KOBAJIEHTHOW M HMOHHOW) B
HEOPTraHUYECKUX COCTUHECHUSIX;

pacKpbhIBaTh CMBICT 3aKOHOB COXpPaHEHHWsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona /. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHON T€OpPUH, 3aKOHA ABOTAIpO
n cro CHGHCTBHﬁ, HpeI[CTaBJIeHI/If/’I O HaAyY4YHbBIX MCTOJAaX IIO3HAHUSA, B TOM YHCJIC



SKCIIEPUMEHTANBHBIX U TEOPETUYECKUX METOJaX MCCIeIOBaHUSl BEIIECTB U HM3yYeHUs
XUMHYECKHUX PEAKIUI;

JEMOHCTPUPOBATh TOHMMAaHUE TEPUOJMYECKON 3aBHCHUMOCTH CBOWMCTB XHMHUYECKHX
3JIEMEHTOB OT uX nosoxenus B [lepuoauueckoii cucreme:

ONKCHIBAaTh U  XapakTepu3oBarb Tabmuunyio Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jinyarh MOHATHS «TJaBHas MoArpymnna (A-rpymmna)y u «rnoOoyHas
noarpymnna (b-rpymnmna)», «mMainslie Hepuoas» U «OOJbIINE TEPHOIBY;

COOTHOCUTh O0O3HaueHUs, KOTophle HMerTcss B Tabnuue «llepuoanueckas cucrema
xumuueckux snemeHToB JI. V. MenneneeBa», ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XHMMHYECKHX D3JEMEHTOB (COCTaB W 3apsan sjupa, OOIee YHUCIO JJIEKTPOHOB U
pacripeielieHUe UX T10 3JICKTPOHHBIM CII05M);

OOBSCHATH CBSA3b IMOJOXKEHHs 3JeMeHTa B [lepuonuyeckoil cucteme ¢ pacnpeneieHueM
3JIEKTPOHOB IO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPUO/IOB;

KJIacCU(UIUPOBATh XMMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peaxiuu (1o YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATD) (PU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOPOJa, BOAOPOJA, BOJABI, OOIIME XWMHYECKHE CBOMCTBa OKCHIOB, KHUCIIOT,
OCHOBAaHMH M COJICH, TEHETHYECKYI0 CBS3b MEXKAY HUMH, TOATBEPXKIas NpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIHIA;

OMKCHIBATh POJIb KHUCIOPOJA, BOAOPOAA M BOABI B MPHUPOAHBIX TMPOIECCAX, B MKUBBIX
OpraHm3Max, WX [PUMEHEHHE B pPA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH, BO3MOXKHOE
UCTIOJI30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh M TPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa M
CTPOEHUS1, BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILEHUI B pa3INYHbIX YCIOBUSAX;

BBIYHUCIISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO [OJII0 XHMHYECKOTO 3JEMEHTa B COEAWHEHHH, MAacCOBYIO JOJIO
XMUMHUYECKOT0 3JIEMEHTa 1o (popMylie CoelMHEHHs], HAXOIUTh MPOCTEUIIYI0 (OPMYITy BelIeCTBa
[0 MacCOBBIM MJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MAacCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHIICGHTpPAIlMIO BEIIECTBA B PAcTBOpE, MPOBOJIUTH PACUYETHl I0 ypPaBHEHUSIM
XUMHYECKON PEAKLINN;

IPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENBHOW AEATENbHOCTH — aHAlIW3 MU CHUHTE3,
CpaBHEHHe, 0000lLIeHHe, CHCTeMaTH3alliilo, KJIacCU(MKAlMIO, BbISBIEHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — I M3YYECHHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUi, €CTECTBEHHO-
Hay4YHBIE METOJbl TIO3HAHWS — HaAONIOJCHWE, W3MEpEeHUe, MOACTHPOBAHHUE, IKCIEPUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHUS yUEOHOTO COJIepKaHMS;

PaCKpBIBATh CYIIHOCTh MPOLIECCOB OKUCIIEHUSI U BOCCTAHOBIIEHUS, COCTABIISATh YPaBHEHUS
MPOCTHIX OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN (METOIOM JIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBSI3W MEXAY pPEATbHO HAOIOJAeMBIMH XUMHUYECKHUMH SBICHUSIMH U
npoleccaMy, MPOUCXOAAIIMMH B MakpOo- U MHUKPOMHpE, OOBSCHATh MPUUYMHBI MHOTO0Opasus
BEIIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;

coOnronarh TmpaBwia Oe3omacHON paboTel B JabopaTopuu MpH  HCHOJB30BAHUU
XUMHYECKON TOCYIbl W OOOPYIOBaHUS, a TakKe MpaBWia OOpamleHHs C BEIIECTBAaMH B
COOTBETCTBUM C MHCTPYKLHUSAMH BBITOJTHEHUS JTaOOPATOPHBIX OMBITOB M MPAKTHUECKUX paboT 1Mo
MOJYYEHHUIO M COOMpaHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), MPUTOTOBICHUIO



pacTBOpPOB C ONPEACICHHOW MacCOBOM JIOJIEd PACTBOPEHHOI'O BEIIECTBA, PEUICHUIO
AKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTraHUYECKUX COCTUHEHUI,

ACMOHCTPUPOBATH BJIaICHUC OCHOBAMHA XUMHYECKON rpaMOTHOCTH, BKJIIOanOHIeﬁ YMCHUA
Oe3omacHOro oOpalleHus C BEIIeCTBaMHU, MCIOJb3YEMbIMH B IMOBCEJIHEBHON XU3HHU, a TaKkKe
3HAaHWE IIPABUJI TIOBEJICHUS B 1IEJIAX cOEpPEeKEHUs 3I0POBbS U OKPYKAIOIIEH CPEeIbl.

K koHity oOyuenuss ¢ 9 knacce y oOydaromierocss OynyT cHOpMHpPOBAHBI CIEIYIOIIHE
peIMEeTHbIC PEe3yIbTaThl U3YUECHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX TOHSATHI: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas
peaknus, TerIoBoi 3¢ ekt peakuuu, MOJIb, MOJIIPHBIN 00BEM, pacTBOp;

AEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAs TUCCOLMAIUS, PEaKUUU HOHHOTO
oOMeHa, THIPOIU3 coJield, oOpaTUMble U HEOOpaTUMBbIE pEaKLUUU, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE PEAKIIMU, OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAaHOBIICHUE,
ANEKTPOJIN3, aUIOTponusi, amM(pOTEPHOCTh, XHUMHUYECKas CBs3b (KOBAJEHTHAs, WOHHAasi,
MeTaJIJIN4ecKasi), MEXMOJEKYIIpHble B3aHUMOJCHCTBHUS (BOJOpOJHAsl CBsA3b, CUIbl Ban-nep-
Baanbca), KOMIIJIEKCHBIE COSAMHEHHS, KPUCTAJUIMYECKUE PEIIeTKH (MIPUMHUTHBHAS KyOWueckas,
00BEMHO-IIEHTPUPOBaHHAsT KyOWYecKasi, TpPaHELCHTPUPOBAaHHAsA KyOMYecKasi, reKcaroHajibHas
MJIOTHOYAKOBAaHHAs ), KOPPO3UsI METAJJIOB, CIUIABBI, CKOPOCTh XUMUUYECKOW PEaKIIMH, KaTaau3,
XUMHYECKOE pPaBHOBECHE, DOJEMEHTbl XHMHUYECKON TEepMOJMHAMUKMA KaK OJHOW U3
TeopeTuueckux ocHoB xumuu; [1J1K;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHYCCKUX IOHSATHH W TNPUMEHATH 3TH
TIOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIIUKY ISl COCTaBJICHHs ()OPMYJT BEIIECTB M ypaBHEHU
XUMHUYECKHUX PEaKIIHii;

OTIPE/ICIIATh BAJCHTHOCTh M CTEIICHb OKUCIICHUS XMMHYECKHUX 3JIEMEHTOB B COCIMHCHHSX
Pa3IUYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJacCy COEIUHEHUH Mo
dbopmynaM, BHIBI XUMHUYECKOHW CBs3U (KOBAJICHTHOW, WOHHOM, METAJUIMYECKOW) B
HEOPraHMYECKUX COENMHEHUSX, 3apsj HOHAa 1O XUMHUYecKoil ¢opMmylie, XapakTep cpeabl B
BOJHBIX pAcTBOpaX HEOPraHWYECKUX COEAMHEHUU, TUN KPUCTAJUTMUECKON  pPEeleTKH
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbIch [lepuoguueckoro 3akona J[. . MenneneeBa U 1eMOHCTPUPOBAThH €TI0
MOHUMAaHUE:

ONMKCHIBATh U  XapakTepu3oBaTth Tabmuunyio Qopmy Ilepuoanueckoit  cucTemsl
XUMUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUS «A-Tpynmnay u «b-Tpymnmay, «Majabie Iepuoab H
«OO0JBIINE TIEPUOIBIY;

OOBSCHATH CBSI3b MOJOXKEHHS dJeMeHTa B [lepuonndeckoil cucteMe ¢ pacmpeeieHueM
AIIEKTPOHOB IO SHEPTETUYECKUM YPOBHSM, MTOJAYPOBHSAM M OPOUTAIISIM aTOMOB TIEPBBIX YETHIPEX
NePHUOJIOB;

BBIJICTISITH OOIHE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB DJICMEHTOB W MX COCJIMHCHUU
(KUCIIOTHO-OCHOBHBIX U OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCUIOB U THAPOKCHUIOB)
B TIpeJIeax MaJIbIX IEPUOJIOB U TJIABHBIX MOJATPYII C YI€TOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICT TEOPHM 3JIEKTPOJIMTUYECKOM IuccoLManuu, 3akoHa ['ecca u ero
CJIEICTBUH, 3aKOHA JIEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XMMHUYECKOMN
pEaKIuy, HAMpPaBICHUS CMEIICHHUS XMMHYECKOTO0 PAaBHOBECHS B 3aBHUCHUMOCTH OT Pa3iIMYHBIX
(baxTOpoB;



KJIaCCU(UIIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIleCTBa, XMMHUYECKUE
peaknuu (1o YKCIy M COCTaBy y4YacCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3 dekTy, 1o
arperaTHOMY COCTOSIHUIO pEareHTOB, [0 HW3MEHEHHWIO CTENEeHEH OKUCICHUS XHUMHYECKUX
3JIEMEHTOB, 110 OOPAaTUMOCTH, [0 YYaCTUIO KaTalu3aropa);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBAa BEIIECTB Pa3IMYHbIX
KJIACCOB HEOPTaHWYECKHUX COCAUHEHHH, TOATBEPHK/Iasi 3TO OMHMCAHUE TPUMEPAMU MOJICKYJIIIPHBIX
Y MOHHBIX YPAaBHEHUI COOTBETCTBYIOLINX XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHUS: DJIEKTPOJUTHUYECKON JUCCOLMAIMU KHUCIOT, LIEI0Yed U Colei;
MOJIHbIE U COKpAIICHHbIC YPaBHEHHS peakldii MOHHOTO OOMEHa; peakluil, MOATBEPKIAOIINX
CYLIECTBOBAaHHME T€HETHUECKON CBSA3M MEXKIY BEIECTBAMU PA3JIMYHBIX KIJIACCOB,;

PacKpBIBAaTh CYIIHOCTH MPOIECCOB THAPOJIHM3a COJIEH MOCPEACTBOM COCTABICHHUS KPAaTKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN PeakKIfil, CyIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

NPEICKa3bIBATh XapaKTep CPellbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kuciopon, 030H, rpadur, anmMas, KpeMHUH, O0p, a30T, ¢ocdop, cepa, XJIop, HATPUH, KaIUH,
MarHuii, KaJablui, alFOMUHUHN, Kele30, Mellb, IUHK, cepeOpo) U 00pa30BaHHBIX UMM CIIOKHBIX
BEIIIECTB, B TOM YHCIIE X BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJIOPO, CEPOBOIOPOI, OKCHIBI
yriepoaa (I, 1V), kpemuus (1V), azora (I, I, 1, 1V, V) u docdopa (I, V), cepsr (1V, VI),
CepHHUCTasi, cepHas, a3oTHasi, ¢ocdopHas, yrojbHas, KpPEeMHHEBas KHUCJIOTHI, OKCUIbl U
ruapokcu bl metauioB |A—IA-rpymnn, amomunus, meau (11), nuaka, xenesa (11 u 111));

MOSICHATh COCTaB, OTJENBHBIC CIIOCOOBI IOJyYEHHs] M CBOMCTBA CIOXHBIX BEIECTB
(KECTIOpOoCOoAepIKAIME KUCIIOTHI XJIOpa, a30TUCTas, OOpHas, YKCyCHas KHCIOTBI M UX COJH,
ranoreHu sl kpeMuus (1V) u gpocdopa (I u V), okcun u ruapoxeun xpoma (111), nepmanranat
KaJus;

OIKCHIBATH POJIh BAYKHEHIIINX U3ydaeMbIX BEIIECTB B MPHUPOJHBIX IPOIIECCaX, BIUSHAE HA
JKUBBIE OPTaHW3MBI, TPUMEHEHHE B PA3IMYHBIX OTPACISX SKOHOMHUKH, WCIOIH30BAHHE JUIS
CO3JIaHUs COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

IPOBOJUTh PEaKIMM, MOATBEP)KIAIOIINE KAaueCTBEHHBIN COCTaB pAa3JIMYHBIX BEIIECTB,
pacro3HaBaTh OMBITHBIM IIYTEM COJIEpKAIIUecs B BOAHBIX PAaCTBOPAaX MOHBI: XJIOPUI-, OPOMUI-,
uonua-, cyiabdar-, gocdar-, kapboHaT-, CHUIUKAT-, CyIbPUT-, CyIbPUI-, HUTPAT- U HUTPUT-
UOHBI, TMJIPOKCU/I-UOHBI, KaTHOHbI aMMOHHS, MarHus, KajbIUs, alIOMHUHUSA, kene3a (2+) u
xkenesa (3+), meau (2+), IMHKA,

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEUIITUX M3YYaEMBIX BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHMUS, TPUMEHEHHE BEIIECTB B 3aBHCUMOCTH OT MX CBOWCTB, BO3MOYKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX
HJIEMEHTOB XUMHUECKOW KMHETHKH U TePMOTUHAMUKH;

BBIYUCIISITE OTHOCUTEIBHYIO MOJEKYJSPHYI0 W MOJSIPHYFO MacChl BEIIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 1Mo (popMyIie COeTMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBope, HaXOAWUTh MPOCTEHIIyI0 (HOpMYTy BEIIECTBA MO MACCOBBIM HIIM MOJIBHBIM JIOJISIM
DIIEMEHTOB, IPOBOJUTH PACYETHI TI0 YPAaBHEHUSIM XMUMHUYECKHX PEaKIHUH C YYeTOM HeIOCTaTKa
OJTHOTO W3 pEareHTOB, MPAKTUYECKOTO BBIXOJAA TPOMYKTa, 3HAueHHs TeruioBoro sddekra
pEaKIMHU, ONPEEIsATh COCTaB CMECEH;

coOmoaTh mpaBuia Oe3o0macHOM paboThl B J1a0OpaTopuu MPH  UCHOJIb30BAHUHU
XUMHYECKOH Tocyabl W 00OpyJOBaHMSA, a Takke IMpaBuiia OOpalleHHs C BEIIECTBAMHU B



COOTBETCTBUH C MHCTPYKLUSMH BBITTOITHEHHUS JTAOOPATOPHBIX ONBITOB U MPAaKTHYECKUX padoT 1o
MOJYYCHHIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO ra3a) U pEeIIeHUI0
HKCIEPUMEHTAIBHBIX 3aj[ad 10 TeEMaM Kypca, IPeACTaBIsATh pe3yabTaThl SKCIIEpUMEHTa B (popme
BBIBOJIOB, JI0KA3aTeNIbCTB, IPaQUKOB, TAOIHI] M BBIABIISTH SIMINPHIECKIE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OIEPALMH MBICIUTENIFHON JEATEeNbHOCTH (AaHAIM3 M CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3allMIO, BBISIBJICHUE NMPUYMHHO-CICACTBEHHBIX CBS3eH) Ipu
U3yYEHUH CBOICTB BEUIECTB W XHMHUYECKHUX pEaKIuil, BIAJETh €CTECTBEHHO-HAYYHBIMU
METOJlaMH TO3HaHUs (HaONIOJCHNE, W3MEpeHHe, MOJCINPOBAaHNE, SKCIEPHUMEHT (PEalbHBINd U
MBICJICHHBIN );

OPUMEHATHh MpaBuja O€30MacHOrO OOpalleHUs] C BEIIECTBAMH, HCIOJb3yeMbIMU B
MOBCEHEBHOM KM3HM, MpaBHUJa MOBEJICHUA B IENAX COCPEKEHHS 370POBbS U OKpYIKarolien
NPUPOTHON CpeAbl, IMOHMMAaTh Bpex (OMACHOCTh) BO3JACHCTBHS Ha JKUBBIC OPTraHU3MBI
OIIpEJICTICHHBIX BEILIECTB, MOSCHATH Ha MPUMEpPaxX CIOCOOBl YMEHBIICHHS U MPEAOTBPAILICHUS HX
BPEIHOTO BO3/ICHUCTBHS, 3HAYCHUE )KUPOB, OCJIKOB, YIIIEBOJIOB [Tl OPTaHU3Ma YEIOBEKa;

UCTIOJIB30BAaTh MOJTyYeHHBIE MPECTaBICHNS O cdepax nmpodecCHOoHANTBHON AeATEIbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY JUIS MPOQeCcCHOHAIBHOM
OPHEHTALUH U JIIsl 0CO3HAHHOTO BHIOOpA XMMUH KaK MPOQHUIBHOTO MPEAMETa P MPOIO0IDKSHUH
00y4eHUs HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHus;

Yy4acTBOBATh BO BHEYPOUHOU MPOEKTHO-MUCCIIEAOBATEIBCKON NEATETLHOCTH XUMHUECKON 1
XMMHUKO-IKOJIOTUYECKOW  HAINPaBICHHOCTH, TPHOOPECTH  ONBIT  HPOBEICHUS  Y4EOHBIX
UCCJIEIOBAaHUN B YCJIOBHUSX 0Opa30BaTEIbHBIX OpraHU3alMi, a TaKkKe OpraHu3aluid (LEHTPOB)

JOITOJIHUTCIIBHOI'O O6paBOBaHI/I${ ,ueTeﬁ.



8 KJIACC
Ne HaumenoBanue pa3jaesioB KoanuecTBo
n/n H TeM MPOrpaMmbl 4acoB

Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

TEMATHYECKOE IINTAHUPOBAHHUE

dueKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

XuMusa — BakHast 00J1aCThb

11 €CTECTBO3HAHUS U 8 bubmuorexa [JOK
' IPAKTUYECKOM https://m.edsoo.ru/f6a65a91
JIEITENLHOCTH YEJIOBEKA
BemectBa n xumuyeckue bubmuorexa [JOK
1.2 20
peakuuu https://m.edsoo.ru/f6a65a91
Uroro no pazneny 28
Pa3pen 2. Baxkneiine npeacTaBuTe/ M HEOPraHNYeCKUX BelleCTB
91 Boznyx. [Tonsitue o razax. 12 bubnuoreka [JOK
' Kucnopona. Oxcubt https://m.edsoo.ru/f6a65a91
99 Bonopoa. [lonsartue o 7 bubmnoreka IIOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/f6a65a91
Bopna. PactBopsl. [lonsitue bubnmnoreka [JOK
2.3 9
00 OCHOBaHMAX https://m.edsoo.ru/f6a65a91
OCHOBHBIE KJIACCHI
2.4 HEOPraHNYEeCKUX 14 bubnnorexa LIOK
' p . https://m.edsoo.ru/f6a65a91
COeIMHEHNI
Hroro no pazneny 42

Paznen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYecKasl cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuun

3.1

3.2

Ileproauueckuii 3aK0H U

[Tepuoanueckas cucrtema

XUMHYECKHUX 3JIEMEHTOB JI. 17
N. MenneneeBa. CtpoeHne

aToma

XUMHYECKasa CBI3b.
OKHUCIIUTENBHO- 13

BOCCTAHOBUTCIIBHBIC
peaKiuu

bu6nuoreka [IOK
https://m.edsoo.ru/f6a65a91

bu6nuoreka [IOK
https://m.edsoo.ru/f6a65a91
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https://m.edsoo.ru/f6a65a91
https://m.edsoo.ru/f6a65a91
https://m.edsoo.ru/f6a65a91

Hroro no pazneny 30

PezepBHOE Bpemst 2

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102




9 KJIACC

No 11/ HaumenoBanue pasnesioB u teM  Kouaunvecrso dyeKkTpoHHbIE (LM pPOBbLIE)
) NMPoOrpaMmblI 4acoB o0pa3oBaTejbHbIE PECYpPChI
Pa3nen 1. BemecTBO U XuMHuecKkasi peakiuus
11 [ToBTOpEHME M yIITyOJICHHE 5 bubmuorexa [JOK
' 3HAHMH O BELIECTBE https://m.edso00.ru/f6a65a91
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 MPOTEKAHUS XUMHYECKHUX 8 bubmorexa [JOK
' p _ https://m.edsoo.ru/f6a65a91
peaKImii
DIIEeKTPOTUTHIECKAS
1.3 JHUCCOIMAIUS. XUMHUYECKUE 14 bubmorexa HOK
' ' https://m.edso0.ru/f6a65a91
peaKkIuu B pacTBOpax
Uroro no pazneny 27
Paznen 2. Hemerasyibl U MX coeIMHEHHSI
OO0m1as XxapakTeprucTrUKa
2.1 XI/II\I/-IIineCKEX BJI:MGHTOB VIIA- 7 bubmorexa [JOK
' https://m.edsoo.ru/f6a65a91
rpymnsl. I'amorenst
OO0m1as XxapakTeprucTUKa
2.2 XI/H\]/IJf/IquKII?IX 3n§MeHTOB VIA- 9 bubmorexa [JOK
' . https://m.edsoo.ru/f6a65a91
rpynnsl. Cepa u €€ coeTuHEHHs
OO61as xapakTepuCcTHKa
53 XUMHUYECKHX AJIeMEHTOB VA- 11 bu6mmoteka [IOK
' rpynmnsl. A3oT, pocdop u ux https://m.edsoo.ru/f6a65a91
COCTMHCHUS
OO61as xapakTepucTHKa
54 XUMHYECKHUX dJ1eMeHTOB |V A- 10 bubmmoteka [IOK
' TPYIIIBL. YTIEPOI U KPEMHUMN, UX https://m.edsoo.ru/f6a65a91
coenuHeHus. bop
Hroro mo pasneny 37
Paznen 3. Merasiibl U MX COeIMHEHMSI
but6mmoreka [IOK
3.1 i 7
Obuge ceoficTsa MeTanIOB https://m.edsoo.ru/f6a65a91
3.9 Baxneiimme MeTamibl 1 UX 18 but6mmorekxa [IOK
' COEIMHEHUS https://m.edsoo.ru/f6a65a91
Hroro no pazneny 25

Paznea 4. Xumus 4 OKpyKamomas cpeaa
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BemectBa n MaT€puralibl B J)KU3HU

bu6nuoreka [IOK
4.1 HENIOBEKa. OCHUOBH 3 https://m.edsoo.ru/f6a65a91
9KOJIOTUYECKOM IPaMOTHOCTH
Uroro mo pazneny 3
Pa3gen 5. O0o0menue 3Hanui
[ToBTropenue u 0000IIEHNE
5.1 3HAHU OCHOBHBIX Pa3/EIOB 9 bubmmorexa [IOK
' https://m.edsoo.ru/f6a65a91
KypcoB 8—9 kiaccoB
Wroro mo pazneny 9
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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