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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHHM OCHOBHOTO o00IIero oOpa3oBaHus (yriryOJ€HHBIH YpPOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOUM 00pazoBaTElbHOMN
porpaMmMbl  OCHOBHOTO o0Omiero oOpasoBanusi, npencraBieHHbx B @I'OC OO0, c¢ yderom
denepanpHON paboueit mporpaMMbl BOCTIUTAHHUS.

[Tporpamma 1o XMMuu pa3padoTaHa C HETbI0 OKA3aHUS METOAMYECKON MTOMOIIH YUUTEIIO
B CO31aHUU paboyel MporpaMMBbl 10 y4eOHOMY MTPEIMETY.

[IporpaMmma mo xuMHUM Ja€T MpEACTaBICHUE O IENAX, OOIel cTpareruu OOydeHws,
BOCIIUTAaHUSI W Pa3BUTHS OOYyYAIOMIMXCS CPEACTBAMU Y4YEOHOTO TIpEeAMEeTa, OIpeeNseT
00s13aTeNIbHOE TIPEAMETHOE CO/IepPIKaHUe, ero CTPYKTYPY IO pa3jienaM M TeMaM, paclpeieieHne
Mo KjlaccaM, pPEKOMEHIYyEeMYyI IIOCIEIOBAaTENIbHOCTh HM3YUEHUS XHUMHH C  YYETOM
MEXIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKM Yy4eOHOro Mpolecca, BO3PAaCTHBIX
0COOCHHOCTEH oOydarommxcs. B mporpamMme Mo XUMHH YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMeTa B peain3alud TpeOOBaHWN K IUIAHUPYEMBIM JIMYHOCTHBIM, METAalpeIMETHBIM U
NpeIMETHBIM pe3ylbTaTaM oO0yueHHuss U B (OPMUPOBAaHUM OCHOBHBIX BHAOB Y4eOHO-
MO3HABATENILHON 1eATEIbHOCTH 00yYarOIerocs o OCBOSHUIO y4eOHOTO COIepKaHus.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS OPUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO  TOJATOTOBKY, HEOOXOAMMYIO JUIS  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTHUPOB, PAa3BUTHS HHTEUIEKTYaJbHBIX CIHOCOOHOCTEH M HWHTEpEecOB OOy4aroummxcs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUEe XUMUH CIY)KUT OCHOBOW /I (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €0
IPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH
MPEJICTaBJICHUS O MPEBPAIICHUAX YHEPTUH U BEUIECTB B IPUPOJE, O MYTAX PEHICHUS INI00aTbHBIX
npobiieM  yCTOMYMBOIO  pa3BUTHsL ~ YEJIOBEYECTBA  —  CHIPbEBOM,  DHEPreTUYECKOM,
IPO/IOBOJILCTBEHHOW  MpoOieM, MpoOJeMBbl  JKOJIOTUYECKOH  0e30MacHOCTH,  mpolieM
3/IpaBOOXPAHEHHUSL.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpbI JINYHOCTU 00YyUaroIuXcsl, UX 001el 1 pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH OOYJarolIiXcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOH  JesATeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HaKOMUT CO CIIEIU(PHUKON HayYHOTO MBINUICHHUS, 3aKJIaIbIBAET OCHOBHI IPECTABICHUN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SBJSETCSA KIIOYEBBIM ITAlOM B (POPMUPOBAHUU €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH 00YyYaroIuXcs;

crocoOcTByeT (HOPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHWSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
npeaMeTa, KOTOPBIN SIBISIETCS MEAarOTHUeCKH aJalTHPOBAHHBIM OTPAXEHHUEM OIpPEIeIEHHOTO
JTarna pa3BUTHS XUMUH.

VYray6néHHbIN Kypc XMMUHA OCHOBHOTO O0IIEro 00pa3oBaHMsl OPHEHTUPOBAH HA OCBOCHUE
00y4aroIKUMUCS CUCTEMBI MEPBOHAYANBHBIX MOHATHH XMMUH, OCHOB HEOPraHWYECKON XUMHH,



OCHOBOIOJIATAlONIUX MPEICTaBICHUA OOIe XUMHUM U OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4YEeCKON XUMHH.

CtpykTypa coaep:KaHus MPOTPaMMbl MO0 XUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuto. CopepxaHue CKJIQAbIBACTCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeckoi peakuuud. OOe 3THU CUCTEMBbI
OpPTaHW30BaHBI MO MPHUHIIUITY MOCIEA0BATEILHOTO PA3BUTHS 3HAHHMI Ha OCHOBE TEOPETHUYECKHX
NPEJICTaBICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

ITepunonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHUS O CTPOSHUHU aTOMa U XUMUYECKOU CBSI3H;

NpeCTaBICHUN 00 SJEKTPOTUTHUECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XMMHUYECKOW KMHETUKE U TePMOJIUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAHUN TIOJOKEHBl SMIUPHUYECKUA TMOJIyYEHHBIE (DAKTHI.
Teoperuueckne 3HAHHUS Pa3BUBAIOTCS IIOCIEIOBATEIHHO OT OJHOTO YPOBHSA K JIPyromy M
00eCTIeYnBarOT 00YJaIOIUMCS BO3MOKHOCTD OOBSICHITH U TPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO IPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofiepKaHus MPOrpaMMbl 110 XUMHU IIPOUCXOJIUT C UCTOIb30BAaHUEM 3HAHUN U3
paHee M3YYCHHBIX YUCOHBIX MPEAMETOB: OKPYXKAIOIMMUK Mup, Ouosorus, pu3nkKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHS, UCTOPHSI.

[Iporpamma ocHoBHOro oOmmIEr0o o00pa3oBaHus MO XUMHUU (YrIyOJIEHHBIA YPOBEHB)
OpUEHTHUPOBaHA Ha cOXpaHEHUE (PYHIAMEHTAIBLHOTO XapakTepa o00pa3oBaHUs, CHEHUPUKU
ydyeOHOTO TmpeaMera UM OOecreueHHe YCHEemHOro OOydYeHHs Ha CIEIyIOmEM YpOBHE
oOpa3oBaHus. B mporpaMme MO XUMHUU pealU3yeTcsl pa3BUBAIONMAs W MPAKTUYCCKas
HAIpPaBIEHHOCTh 00y4YeHUs XuUMUH, nuddepeHnuanus o0ydeHus, BKIIOYaOMas ITpodUuiIbHyo
MOJATOTOBKY OOYyYaromMXCs U TMOCIEIyIoIIee CcaMOONpeaesieHne B BbIOOpe HampaBlIeHUS
o0ydeHus B MPOQHUITBLHBIX KiIaccax.

VYrny6néHHoe M3y4eHHE XUMHUHU CIIOCOOCTBYET pealid3aluu 3a7ad mpodeccruoHambHOM
OpUEHTAIlMM M HaIpaBlIEHO HA TMPEIOCTABICHHE BO3MOXKHOCTH KaXXIOMY OOydaromeMycs
MPOSBUTH CBOW HWHTEIUIEKTyallbHbIE M TBOPYECKHE CIIOCOOHOCTH MPU HU3YYEHUU Y4eOHOTO
npeaMera, HEOOXOAMMbIE Ul TPOAOJDKEHUsS o00pa3oBaHUS M JajbHEHIIeld TpyaoBOi
NeSITETHHOCTH.

[Tporpamma mo xumuu (yriayON€HHBIM YpOBEHb) MpeAHA3HAu€Ha IS HCIONb30BaHUS B
0o0pa3oBaTeNbHBIX  OpPraHU3alUAX, peATU3YIOIUX HOporpamMmbl  AUQQEpEeHIINPOBAHHOTO
(yrnyOnénHoro, npouIbHOIO) W3y4EHHUS OTAENbHBIX Y4YeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pazoBarenbHble (YHKIIMU XUMHUU, U3y4aeMOil Ha YriyOJIeHHOM YpOBHE, pealn3yroTCs B
nporecce GOpPMUPOBAHUSA 3HAHHH OCHOB XMMHMUYECKON HAyKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, OOJIACTH MPAKTUYECKON JIEATEIILHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHPOBOW KYJIBTYphl. 3amada y4eOHOrO TpeaAMeTa COCTOUT B (OPMHUPOBAHUU CHUCTEMBI
XUMHUYECKHUX 3HAHUN — BaXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX IMOJOKCHHIA,
JTOCTYIHBIX O00OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B MPHUOOIICHUU K
HAyYHBIM METOJIaM ITO3HAHUS TPY U3yYECHUH BEIISCTB M XUMHYCCKHUX peakiuii, GopMHUpOBAaHUU
¥ Pa3BUTHH ITO3HABATEIHHBIX YMEHUH M CIIOCOOOB JICATEIHLHOCTH M WX NMPUMEHEHUU B y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOSHUH TPaBHI OE30MacHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.



[lenn w3yueHWs XHUMHUM OTpaXarOT HAINPABICHHOCTb OOY4YEHUS Ha pa3BUTUE U
CaMOpPa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIIEKTA U 00N KyIbTYypHI.

W3yueHre XMMHUU HAMPaBJICHO Ha TOCTUKECHUE CICAYIOIUX LIEIeH:

(GopMHpOBaHNE HMHTEIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HHU;

¢dopMHpOBaHHE CHUCTEMbl XMMHUYECKHX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOMN
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XMMHYECKOH CTOPOHBI SIBIEHUI OKpYXaroIlero
MHpa, OCBOEHUE S3bIKA HAYKH;

npuoOuieHrne o0yJarmuxcs K caMOCTOSTEIbHON MO3HABATEILHON M MCCIIEI0BATEIbCKOM
NEeSITeIbHOCTH, K HAyYHBIM METOJaM TIO3HaHUs, (OpPMHUpPOBAaHHME MOTHBALIMM M PA3BUTHE
CHOCOOHOCTEH K H3YUYEHUIO XUMUM;

dopmupoBaHue o0mell (QyHKIMOHAIBHOW U €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM
quCcIe YMEHHH OOBSCHATH W OIICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONB3Ys 3HAHUS U
OMBIT, TIONYYEHHBIC MPH HW3YYEHUM XHMHHU, TMPUMEHATh HX TMPH pemieHHH npodieM B
HOBCEHEBHOM KU3HU U TPYIOBOM 1€ATEIbHOCTH;

pa3BuUTHE y OOy4arolMXCsl MHTepeca K HU3YyYEHUI0 XUMHM U cdepam OesTelnbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIS U
HAINpaBJICHHOCTH JAIbHEHIIIEro 00yYeHHUS;

OCO3HaHHE IEHHOCTH XMMHUYECKMX 3HAaHMH B JKM3HM 4YeJIOBEKa, IOBBIIICHUE YPOBHS
9KOJIOTUYECKOIN KyJIbTyphl, HENpUATHE JEHCTBUH, NMPUHOCIIIUX Bpel OKpYXawoLeH cpene u
370pOBBIO JIIOCH;

npruoOpeTreHre OOydYaIOIIMMHUCS OIBITa CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX JJIsl pa3IMUYHBIX BUOB JAEATEIbHOCTH.

Ha yrny6nénnoe nzydyenue yuyebHoro npeamera «Xumus» orpoautcs mo 102 yaco B 8 u
9 knaccax (3 yaca B Hegeno). Beero 204 yaca 3a aBa roga oOy4eHus.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
8 KUIACC

IlepBoHaYaJbHbIEe XUMHYECKUE TOHATHS

XuMHus — BaKHasi 00JIacTh €CTECTBO3HAHUSA W MPAKTHUUYECKOM NEATEIbHOCTH YEJIOBEKA.
[Ipenmer xumuu. Pomp xuMuu B KuU3HM uenoBeka. KpaTkue cBeneHuss 00 HUCTOpUU
BO3HUKHOBEHUS M Pa3BUTHA XMMHH. XUMUS B cucTeMe HayK. Tena u BeuiecTBa. Puznueckue u
XUMHUYECKHE CBOMCTBA BELIECTB. ArperaTHble COCTOSIHUS BellecTB. I[IoHsITHE O TeOpeTHUeCKUX 1
SMIIUPUUECKUX METOJaxX II03HAHUS B €CTECTBEHHbIX Haykax. [IpencraBieHuss o Hay4HOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOJI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIETTUPOBaHUE,
BbluncieHue. IlpencraBieHuss 0 HaydyHOM IIO3HAHUM HA TEOPETHYECKOM YpPOBHE: HAayYHbIE
¢axThl, mpobiieMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3b1k xumMun. UCTOYHUKH XUMUYECKON HH(OpMAITUH.

[TonstTe o meromax paboThl ¢ XUMUYeCKUMHU BemlecTBamu. OO0OpyIoBaHME MIKOIHHOU
xuMHdeckoi naboparopun. [IpaBuna 6e30macHOr0 OOpaIIeHHs ¢ BEMECTBAMHU U JIA0OPATOPHBIM
000pyI0BaHUEM.

Yucteie BemecTBa U cMmecH. [IpupoanHble cMecu: BO3AYyX, MNPUPOAHBIN ra3, HE(PTh,
MPUPOJHBIE BOJABI, TOPHBIE MOPOJbI M MUHEpalbl. [IOHATHE O TOMOTEHHBIX M TETEPOTEHHBIX
cmecsx. CriocoOsl pazaeneHus cMecei. OuncTKa BEIEeCTB.

BemectBa u xumuueckue peakuMU. ATOMBI M MOJEKYJIbl. XUMHYECKHE AJIEMEHTHI.
CHUMBOJIBI XUMHYECKUX 3J€MEHTOB. [IpocThie U ClOXHBIE BellecTBa. MeTauibl U HeMEeTaIlIbl.
BemecTBa MONEKyISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OnpeleneHue BaJCHTHOCTH D3JEMEHTOB IO  (Qopmysam
OMHApHBIX COENMHEHUN U cocTaBlieHHE (GOpMyNl OWHAPHBIX COCAMHEHWH IO BaJ€HTHOCTH
anemeHToB. OTHOCUTENbHAsT aToMHasi Macca. OTHOcUTENbHAsE MOJIEKysipHas Macca. MaccoBas
JI0JIs1 XMMHUYECKOTO 3JIeMEHTa B coeqMHeHn. Haxoxnenue nmpocreiimeii (opMyInbl BeIecTsa 1mo
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MoisipHas mMacca. B3auMMocCBsA3p KOJIMYECTBA, MAaccChl U
qucaa CTPYKTYPHBIX €IMHMII BellecTBa. PacueTsl 1Mo ¢opmyinaM XUMHUYECKHUX COEAMHEHHH.
MonspHas Macca cMecH BellecTB. MousbHast A0JS XMMHYECKOIO 3JIEMEHTa B COEAMHEHMHU.
Haxoxnenue npocreiinieid (popMyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusnueckue U XMMUYECKHUE SBICHHMS. XUMHUUECKas PEeaklus U ee MPU3HAKHU. YCIOBUS
NPOTEKaHUs XMMUYECKHX peaklnii. 3aKOH COXpPaHEHHUs MacChl BELIECTB. ATOMHO-MOJIEKYJIsipHas
teopuss. JKuszHp u pedarenpHOocTh M.B. JlomoHOcoBa. Xwumuueckue ypaBHEHMS. THIIBI
XUMHUYECKMX peakuui (COeIuHEHUs, pas3lokKeHMs, 3aMmelleHus, oOmeHa). Pacuersl 1o
XUMHUYECKUM YPaBHEHUSM.

OKCIEpUMEHTAILHOE U3yUEHHUE BEILECTB U SIBJICHUIM. 3HAKOMCTBO C XUMUYECKOU MOCYIOH,
C mnpaBwiaMu paboTbl B JaboparopuM U MpHeMaMH oOOpaiieHuss ¢ J1abopaTOpHBIM
o0opynoBanueM. M3ydyenwe u omnucaHue (U3HMUECKUX CBONCTB 00pa3loB HEOPraHHMUECKUX
BEIIIECTB — METAJUIOB M HeMeTau1oB. Habmonenne ¢pusznyeckux (1iaBieHUe BOCKa, TassHUE JIbAA,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
MPOKAJIMBaHWE METHOW MPOBOJIOKH, B3aUMOJIEHCTBUE COJBI WM Mejla C COJITHOM KHUCIIOTOMN)
spieHnii. O3HaKOMJICHHE C oOpasllaMH BeIIeCTB KojudecTBOM | wmonb. Habmonenwe u
OIKCaHKE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakIuil (pa3ioskeHue caxapa, B3auMoJieicTBue
CepHON KHCIIOTHI C XJOpPUIOM Oapusi, MOJy4eHUEe U pasznoxkeHue ruapoxkcuga menu (1) mpu
HarpeBaHWM, B3aMMOJICUCTBHE >kene3a c pactBopoMm comu memu (). M3ydenume cmocoOoB



paszenieHuss cMmecel (C TOMOINbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHME, AMCTUIUIALINSL,
xpomatorpadusi), MpoBeIeHNEe OYUCTKH MOBapeHHOW coyn. HaOmrojeHrne U onucaHue OIBITOB,
WJUTIOCTPUPYIOLIKMX 3aKOH COXPAHEHHS MaCCHhI.

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpencraBnenuss o razax. Bo3myx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABOTaJpo.
Monspublii 00béM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH Ta3oB. OmpeneneHne OTHOCHUTEILHOU
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO HM3BECTHOW OTHOCHUTEIBHON IIOTHOCTH.
OObEMHBIE OTHOLIEHUS Ta30B MPU XUMUYECKHUX PEAKIIHIX.

Kucnopon — smeMeHT u mpocrtoe BemecTBO. HaxokaeHue Kuciopoga B IPUPOJE,
buznYecCKre U XUMHUECKHE CBOMCTBA (peaKluy TOPeHHsI ¥ OKuclieHus ). [Iporecchl OKucieHus B
’kuBor mpupose. Oxcunbl. [lpumenenue kucnmopoma. CrnocoObl MONyYEHHUS KHCIOPOJa B
naboparopun M mnpombliiuieHHOCcTU. [lonsitue o karanmuzarope. KpyroBopor kuciopona B
npupone. O30H — ayuioTponHas MoAuduKanus kuciaopoaa. O30HOBBIN €O, ero 3HaUeHUe AJs
J)KUBBIX OPraHu3MoOB. Pa3pylieHnne 030HOBOrO CIIOA.

TermnoBoil 3¢p(eKkT XUMHUECKOW peakluu, TEPMOXMMHYECKHE YpPaBHEHHUS, 9K30- U
SHJIOTEpMHUUECKHE peakuuu. TomiuBo. Mcnonb3oBaHue yriss U METaHa B KayecTBE TOILUIMBA.
3arpsizuenue Bo3ayxa. [lonstue o mapaukoBom s dexre.

Bomopon — »nsnemeHT u mpocroe BemiecTBo. Haxoknenwe Boxopoaa B HOPHUPOJIE,
du3HYeCKre U XUMUIECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MmomydeHus. [IoHATHE 0 KHCITOTax
u coiisax. Mcnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue cBorcTBa BoAbl. Bojga kak pactBoputens. PacTBopsl. HackimmeHnsie u
HEHACBIILICHHBIE PACTBOPBL. PacTBOpuMOCTh BemecTB B Bojae. DakTopbl, BIUAIOLIIME HA
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CIOCOOBI BBIPAKEHHUS KOHIICHTPAIUU
pacTBOPOB: MaccoBasl JI0JIsl PAacCTBOPEHHOTO BEIIECTBA, MOJSpHAas KOHUEHTpauus. Poib
PacTBOPOB B IPUPOJIE U B KU3HU YETIOBEKA.

Xumnueckue cBoiictBa Bojabl. [lonsatue 00 ocHoBanusix. [loHarne 00 WHAMKATOpax.
KpyroBopot Boasl B mipupoje. 3arps3HeHrne TpupoAHBIX BoA. OXpaHa W OYMCTKA MPUPOTHBIX
BO/L.

Knaccudukanus Heopranmdeckux coeauHeHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
conmeoOpa3yromue  (OCHOBHbIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U  HecojeoOpa3yrollue.
MexnyHapoaHass HOMEHKJIATypa OKCHUJIIOB. TpUBHANbHBIE HA3BaHUS OKCUI0B. PU3MYECKHE U
XapaKTepHbIE XMUMHUYECKHE CBOICTBA OKCHUIOB (B3aHMMOJCHCTBHE C BOJOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C IPYTUMH oKcuaamu). [lomyuenue okcumos.

[ToHsiTHE O TUAPOKCHUIIAX — OCHOBAHUAX M KHCIOPOACOJEPKAIUX KUCIOTax. KuciaoTsl.
Knaccudukanust kucnor. MexayHapoaHass HOMEHKJIATypa M TPUBUAIbHBIC HA3BaHUSI KHCIOT.
®u3nueckue U XMMHYECKHE CBOMCTBAa KHCIOT (B3aMMOJECHCTBHE C METaJJIaMH, C OKCHUAaMH
METaJIJIOB, OCHOBaHUSIMH U coyisimu). Psn aktuBHoctn mertamioB H.H. bekeroma. Ilomyuenue
KUCH0T. KucinoTel B pupoie, MPUMEHEHNE BaKHEUIIIUX KUCIIOT.

OcHoBanus. Kiaccudukanuss OCHOBaHWN: IIEIOYM M HEPACTBOPUMBIC OCHOBAHWS.
MexnynapoaHasi HOMEHKJIaTypa OCHOBaHMM. TpuBuaabHble Ha3BaHus ocHoBaHuM. Illenoun, nx
CBOICTBa (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCHIAMH, KHCIOTaMH W COJSIMH) M CIOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMs, WX CBOWCTBA (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
criocoObI momydeHus. AmdportepHocTs. [loHsiTHE 00 aM(OTEepHBIX THAPOKCHIAX (HAa MpUMEpe
TUAPOKCHUIOB IIMHKA U aFOMUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C KHCIOTAMH M
1IeJI04aMu) U MOJTy4YeHHUE.



Comnu (cpeaHue, KHUCIbIE, OCHOBHBIC, ABOMHBIC). MexIyHapoHAs HOMEHKJIATypa COJCH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIpUMEPE
cpennux coneit. [lonyyenue cosen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPIraHUYECKUX COECIMHEHUM.

DKCIEPUMEHTAIbHOE U3yUYEHNE BEIIECTB U SBJICHHI:

KOJIMYECTBEHHOE OIPECIICHUE CONEPKAHUSI KUCIOPOAA B BO3AYXE;

NoJy4eHue, coOupanue, pacro3HaBaHue U U3y4eHHUE CBOHCTB KHCIOPO/Ia;

HaOJI0/IEHUE B3aMMOJICHCTBHS BELIECTB C KUCIOPOJIOM M YCIOBUIl BO3HUKHOBEHHUS U
IIPEKpaIICHUs TOPEHUS;

O3HAKOMJICHHE C 00pa3iaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

noJy4eHue, coOupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB BOJOPOaa (TOpEHHE);

B3auMo/ieiicTBre Bogopoa ¢ okcuaom meaun (11);

UCCJIeIOBaHHE 0COOCHHOCTEN pacTBOPEHHUS BEUIECTB C Pa3IMYHON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OINPEIAECICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIHEM);

OIIPENIETICHUE PACTBOPOB KHUCIIOT U IIEJI0YEH € ITOMOIIBIO MHANKATOPOB;

UCCIIeIOBaHUE 00PA3IIOB HEOPTAaHUYECKHUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3zydeHue B3aumojeiictBus okcuna meau (ll) ¢ pacTtBopoM cepHON KHUCIOTHI, KHCIOT C
MeETaJUIaMH, PEaKLNil HeUTpanu3almm;

IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOIO MeTalla JAPYTMM H3
pacTBopa coiu;

B3aUMO/ICHCTBUE THIPOKCUA [IUHKA C PACTBOPAMH KUCJIOT U LIEJI0YEH;

pElIeHUE 3KCIEPUMEHTAIbHBIX 3adad 1o TeMe «OCHOBHBIE KJIAcChl HEOPraHUYECKUX
COCTMHEHUI».

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeieeBa

Crpoenne aToMOB. XuMHUeCKas CBA3b. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

[lepBble TOMBITKA KJIACCU(PUKALMUU XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
(cemelicTBax) CXOAHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEIOYHO3EMEIbHBIX MeETalljaX, rajoreHax,
UHEpPTHBIX (OJIaropoJIHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyroT aM(oTepHbIe OKCHIBI U
TUAPOKCHUIBI.

[Tepuoanueckuii 3akoH. OTkpeiTHe Ilepuonnueckoro 3akona. Ilepumonuyeckas cucrema
xummnueckux snemeHtoB [I. 1. MenneneeBa. KopoTkonepruoanas u AnuHHONEpHOaHAS (HOpPMBbI
tabmup! «llepuonnyeckas cucrema xumudeckux snemenToB [I. M. MenneneeBay. Ilepuosnsl u
rpynsl (A- u b-rpynmsr).

Crpoenue aromoB. CoctaB atoMHbIX sifep. M3otombl. PamnoakTHBHOCTH. DJIEKTPOHBI.
DeKTpoHHAs OpOMTallb. DHEPreTHYeCKUe YPOBHU M MOIYpPOBHH aroma: S-, pP-, d-opOurtanu.
DJNeKTpOHHbIE KOH(UIYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Duzndeckuit
CMBICI NOPSIIKOBOIO HOMEpa, HOMEpa Mepuoja W rpynmnsl daemMeHTa. CTpoeHue 3JIeKTPOHHBIX
oboyouek aroMoB TepBbIX 20 xumuueckux diemeHTOB llepmommueckort cucremsr J[. U.
MeHnpneneeBa: paclpeiesieHHe JJIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHAM U
opouransam. ®uznueckuii cmbica [lepuoanyeckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpyNmaM MU nepuojaM. MI3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB



COEMHEHUN XUMHMUYECKUX DJIEMEHTOB B IEPHOJAAX U Ipynnax. XapakTepUCTHKa XMMUYECKOIO
AJIEMEHTA 110 ero NnojoxxeHuro B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4eHbIi U TpakIaHKH.

ONEeKTpOOTPULATEIBHOCTh ~ XUMHUYECKUX  JJIEMEHTOB. XHMHYecKass CBs3b. Buabl
XUMHUYECKON CBSI3U: KOBAJICHTHAs MOJSPHAas CBsA3b, KOBAJIECHTHAs HENOJSIPHAas CBSA3b, MOHHAs
CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHOM W MOHHOM CBSA3H. DIIEKTPOHHBIC U CTPYKTYpPHBIE
(dopmyibl BemecTB. KaTHOHBI U aHUOHBI.

Kpucrannmueckue u amopdHbie BemecTBa. THUMBI KPUCTANIMYECKUX PEIIETOK: HOHHAs,
aTOMHas1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKHU.

Crenenp okucnenus. OrpeneneHue CTENEHEH OKUCIEHHs aTOMOB B OWHApHBIX
coeauHeHusX. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl okucneHus u
BoccTaHoBieHUsA. Oxucinutenu U BoccTraHoBUTend. CocTaBleHUE YpaBHEHMM IPOCTBIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUH U pacCTaHOBKA B HHUX KOA(P(HUIMEHTOB METOAOM
JICKTPOHHOTO OallaHca.

OKcIepUMEHTAIbHOE U3yUYeHHE BEILECTB U SBJICHUI:

O3HaKOMJIEHHE ¢ 0Opa3ljaMy METaNIOB U HEMETAILJIOB;

MOJIEJIMPOBAHUE CTPOEHHUS MOJIEKYJ IPHU MOMOIIU PUCYHKOB, MOJEJNEH, IEKTPOHHBIX U
CTPYKTYPHBIX (OPMYII;

IPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOLIMX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeTMHEHNs).

Me:xknpeameTHbie CBSI3U

Peanuzanus MexXnpeaMeTHbIX CBsI3€d MPU M3YYEHHUU XMMMHU B 8 Kjlacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX IMOHITUHN, TaK U OHATHH, IPUHATHIX B
OTJIEJIbHBIX €CTECTBEHHBIX HayKax.

OO01ne ecTecTBEHHO-HAy4HbIE MOHATHUSA: BJIEHUE (IIPOLIECC), HAyYHBIM (akT, runoresa,
TEopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(UKaLUs, NEPUOJUYHOCTb, HAOIIOAEHHE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

@dusmka: SBIEHUS MNPUPOJBI, (U3NYECKUE SBJICHUS, BEIIECTBO, TeJlO, (QHU3NUYECKUE
BEJIMYMHBI, €IUHUIBI HW3MepeHus, o0bEM, Macca, arperatHble COCTOSHHME BEIECTBA, aTOM,
AIIEKTPOH, MPOTOH, HEWTPOH, MOH, MOJIEKYJla, CTPOCHHME Ta30B, JKHUJIKOCTEH U TBEPIBIX
(KpUCTAJUIMYECKHX ) TeJ, DIEKTPUYECKUN 3apsil, KOJTMUECTBO TEIJIOTHI.

buonorus: ouocdepa, porocunTes, nporeccsl 0OMeHa BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

TexHonorus::  TexHocepa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTHUH,  CBIPbE,
KOHCTPYKLIMOHHBIE MaTEpHaIbI.

9 KVIACC

BewecTBo M XMMHYeCKas peaKkuus

[ToBTOpenue u yrinyOneHHe 3HAHUM OCHOBHBIX pa3zenoB Kypca 8 kiacca. CTpoeHue
atomMoB. CBOICTBa aTOMOB XUMHYECKHX DJIEMEHTOB, MX KOJWYECTBEHHBIE W KAYECTBEHHBIC
XapaKTEPUCTUKH (paguyc, ANEKTPOOTPULATENBHOCTb, SHEPTHUst MOHM3AIIIH).
[TocnenoBaTenbHOCT  3aMOHEHHSI JJIEKTPOHHBIX OpOMTalel aTroMOB MalbIX IEpHOIOB.
OcCOoOeHHOCTH  3allOHEHMS  JJIEKTPOHHBIX  opOWTaneld aToMoB  OOJBIIMX  MEPUOJIOB.
Ilepnonnueckas cucreMa XMMHYECKUX JIEMEHTOB B CBETE IPEJICTABICHUM O CTPOECHUHU aTOMa.



CreneHb OKHCIEHUS U BAJIEHTHOCTb. [IpencraBineHne o nepuoanueckol 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  DJIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBA OKCUJIOB U TMAPOKCUIOB) OT CTPOEHMSI aTOMa.

Crtpoenue BeuiecTBa. BemiecTtBa B TBEpAOM, )KHJIKOM U ra3000pa3HOM COCTOSHUU. Bubl
XUMHUYECKON CBSI3U: MOHHAs, KOBaJCHTHAs (HEMOJsipHas, MOJISpHasi); OOMEHHBIH U JOHOPHO-
aKUENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJICHTHOM CBSI3H.

MexxMoNeKyJIipHbIe B3aUMOJICUCTBHS (BOJOpPOJHAsl CBsA3b, CHIIbl Bau-nep-Baanbca).
Tumnel KpUCTANIMYECKUX PELIETOK — AaTOMHAs, MOHHAs, METAJUIMYECKas, MOJIEKYJIApHas — U
OCOOCHHOCTH HX CTPOEHHs. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON
PELIETKH U BUJA XUMUYECKOMN CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKAaHUS XUMHUYECKHX peakuuil. Kiaccupukanums
XUMHYECKHX PEaKIHUil MO0 pa3nyHbIM MHpH3HaKaM (MO YHCIy U COCTaBy Yy4YacTBYIOIIUX B
peaKuyu BEIIECTB, MO TEMJI0BOMY 3(PQeKTy, M0 U3MEHEHUIO CTENeHEeW OKUCICHUS XUMHUYECKHX
AJIEMEHTOB, MO OOPAaTUMOCTH, IO YYaCTHIO KaTajiu3aTropa, IO arperaTHOMy COCTOSHHIO
pearupyromux BeuecTB).

DJIEMEHTbl XUMUYECKOM TEPMOJMHAMHUKU. DHEPreTuka XUMMU4eckux peakuuil. TemnoBoit
3¢ dexT xumuueckod peakuuu. IJK30- U DHIOTEPMHYECKHE PEAKIUH, TEePMOXHUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u ero cineactsusi. Beruncienus 1o TepMOXUMUYECKUM YPABHEHUSIM.

[TonsiTie O CKOPOCTM XHUMHYECKOW peakuuu. 3akoH jAeicTByrommx Mmacc. DakTopsl,
BIMAIOIIME HA CKOPOCTh XMMHYECKOW peakiuu. JHeprus aktupauuu. [loHdarue o karamuse.
®depmenTsl. UHTHOUTOPHI.

[TonsiTue 00 0OpaTUMBIX U HEOOpAaTUMBIX XUMHUYECKMX peakuusix. llonarue o
XAMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBUS CMELMIEHUS XHUMHUYECKOTO
paBHOBecusl. DaKTOPbI, BIUAIONIME HA COCTOSTHUE XMMUYECKOTro paBHoBecHs. [Ipornosupoanue
BO3MOKHOCTH TPOTEKAHHMS] XUMHYECKUX IPEBpAIICHUI B PA3JIMYHBIX YCJIOBHSX Ha OCHOBE
IPEJICTaBICHUN 00 N3YUEHHBIX IEMEHTAaX XUMUYECKONH KUHETUKU U TEPMOJIMHAMUKH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA XMMUYECKHUX IEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKHMCIIEHUS. BakHbIE OKMCIUTENN U
BocctaHoBuTenu. Ilepmanranar kamus  (xapakrepuctuka). CocTaBieHHEe  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJa 3JIEKTPOHHOTO
OanaHca.

ONEeKTpoIUTHUYECKas JAHUccolManys. XHUMUYECKHE pPEakUuud B pacTBopax. Teopus
AIIEKTPOIMTUYECKOH uccoranuu. PactBopenue kak pu3uko-xumuueckuil npouecc. [lonsrue o
rypatax M KpUCTAJUIOTHApaTax. OJEKTPOJUTbl M HEdJIEKTPOJIUThl. KaThoHbl, aHUOHBI
MexaHu3M AMCCOLMAIIMY BEIIECTB C Pa3IMYHBIM BHIOM XUMHUUYECKOHN CBA3H. CUIIbHBIE U Clla0ble
aneKTposnThl. CTENeHb AMCCOLUAaluK, KOHCTaHTa aquccounannu. MloHHoOe npousBeneHue BOJBI.
Bonoponuslii nokaszarens. THANKATOPBI. DIEKTPOIUTHYECKAS JUCCOLMALUS KACIOT, OCHOBAaHUN
U COJIEH.

Peakiun wmoHHOrOo oOOMeHa. VYCJIOBHS TMPOTEKAHHWS peaKIuid HOHHOTO OOMeHa.
MounekynsipHbIe, MOJIHBIE M COKpAICHHBIE HNOHHBIE YpaBHEHMs peakuuid. CBOWCTBa KHCIOT,
OCHOBaHMH U CcoOJiell B CBeTe MpPEACTaBICHUN 00 HIIEKTPOIUTUUECKOM JMCCOIUAIINH.
KauecTBeHHbIE peaKIK Ha HOHBI.

I'mppomus comei. MoHHBIE ypaBHEHHs TUAPOIU3a Coyied. XapakTep Cpelapl B BOJHBIX
pacTBOpax COJIEH.



OKCIIEpUMEHTAIbHOE HW3y4YCHHME BEIIECTB U SIBJICHUI: O3HAKOMIIEHHE C MOJEISIMU
KPUCTANTHYECKUX PEUIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTawioB (rpadura u
ajMasa), CJI0XKHBIX BEILECTB (XJI0pHUAa HATpHUs);

UCCJIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakluu OT BO3AEHCTBUS Pa3IMUHBIX
(hakTOpoB;

OTIBITHI, WUTIOCTPUPYIOIIHE 00OPATUMOCTh XUMHUECKUX PEAKLIUH;

UCCJIEJOBAaHUE AJIEKTPOIPOBOJHOCTH PacTBOPOB, IIpoliecca JUCCOLMALMM  KHCIIOT,
IIeJI0YEH B COJICH;

IPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIIMX HPU3HAKU TNPOTEKAHUS PEAKLUMHA HOHHOIO
oOMmeHa (00pa3zoBaHMe OcajKa, BBIICICHUE ra3a, 00pa30BaHKUE BOJIBI);

NpUMEHEHHE UHINKATOPOB (JIAKMyca, METHIIOpamka 1 (peHosnpranenHa) A OnpeaeieHus
XapakTepa cpe/ibl B pacTBOpax KMCIOT, OCHOBAaHHUM U COJIeH;

IPOBE/ICHUE OINBITOB, WUIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuil (ropeHue, peakuu pas3ioKeH!s, COETUHEHMS);

pacro3HaBaHUE HEOPraHMYECKHUX BELIECTB C IOMOIIbIO KAUECTBEHHbBIX PEAKIUIl HA NOHBI;

pellIeHHEe SKCIEePUMEHTANbHBIX 337ad Mo TeMaM: «OKHUCIUTEeNbHO-BOCCTAaHOBUTEIIbHBIE
peakuuny, «'uaponus coneity, «IAEKTPOTUTHUECKAS TUCCOLUALIUY.

HemeTauibl 4 MX coeJUHEHHS

OO0mast xapaktepucTuka HeMmeTauioB. OCOOCHHOCTH CTPOCHHSI aTOMOB XHUMHYECKHX
3JIEMEHTOB, MPOCTBIX BEILECTB, ALIOTponus. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBONCTBA
HemeTasioB. CpaBHUTENbHAS XapaKTEPUCTUKA COSAMHEHUH HEMETaJIOB.

OOmass xapakTepucTHUKa rajoreHoB. OCOOEHHOCTHM CTPOEHUsI aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJIOTEHOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe Xjopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTalljaMH,
BOJIOM, mienoyamu). Xsopoojopos. CossiHas KHCIOTa, XMMHUYECKHE CBOWCTBA, IMOJIydyeHHE,
npuMeHeHue. JlelficTBUue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelye Xa0puabl
U X Haxox/jaeHue B npupojie. [IoHsaTHe 0 KUCIopoacoAepKaluX KUCIOTaX XJI0pa U UX COJSX.

VVIA-rpynmnel. OcoOEHHOCTH CTpPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHH OKHMCIICHHUS.
Crpoenre u ¢u3nYecKHe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOITHBIE
Moau(UKAIMK KUCIOpOoAa U cepbl. XHUMHYECKHE CBOMCTBAa cepbl (B3aUMOJAEWUCTBUE C
HEMeTaJUlaMM, METaJUlaM{, KOHLEHTPUPOBAHHBIMH Aa30THOW U  CEPHOM  KHUCIIOTaMH).
CepoBosioposl, cTpoeHHe, (u3MUeCKMe U  XUMHYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHABI cepbl Kak NPEACTaBUTENH KHUCIOTHBIX OKCHJIOB.
Cepnucras kucnora u ee coiu. CepHast KUCIIOTa, GU3NYECKUE U XUMHUUYECKHE CBOWCTBa (001mue
KaK MpeACTaBUTENS Kiacca KUCIOT U crneunduueckue). Coau cepHOW KHUCIOThI. XHUMHUYECKUE
peaKknMy, JeXallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TOJIY4YEeHUs CEPHOM KHUCIOTHI.
[TpencraBiaeHns 0 XUMHUYECKOM MPOU3BOJICTBE U CBA3AHHBIX ¢ HUM npodeccusx. [Ipumenenue
CEepHOH KHCHOTHl U cyiabdaroB. KauecTBeHHbIE peakuuu Ha Cyab(UT-, Cyabduia- U cyibdar-
aHnoHbl. HaxoxaeHuwe cepbl M €€ COEOUHEHUH B MpUpoJe. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIIel Cpe/ibl COSTMHEHUSAMH Cephl (KUCIOTHBIE JJOXK/IU, 3aTPsA3HEHUE BO3/lyXa), CIIOCOOBI
€ro NPeJOTBPAICHHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCIICHHUS.

A30T, pacmpocTpaHeHHE€ B INpupone, (GU3MUECKHEe U XHMHUYECKHE CBOMCTBa
(B3aMMOJICHCTBIE C MeTallaMH, BOZOPOAOM, KuciopoaoMm). KpyroBopor azora B mpupoje.
AMMUak, ero pu3nyYecKkue U XMMHUECKHE CBOMCTBA (OKHCIIEHUE, OCHOBHBIE CBOMCTBA BOAHOIO



pacTBopa), IpUMEHEHHE U ToJlyueHue B JabopaTopuu U MPOMBINUIEHHOCTU. MoH amMMoHus,
JIOHOPHO-AKI[ENTOPHBIA MeXaHu3M ero oOpazoBanus. CoaM aMMOHUSA, UX (QHU3UYECKHE H
XMMHUYECKHE CBOWMCTBA (pa3jioKeHHWE ¢ B3aMMOJEHCTBHE CO WIENOYaMH), TNPUMEHEHHE.
KauectBennas peakius Ha noHbl ammonus. Oxcunst azota (I, 11, 11, 1V, V). A3oTtucras xucnoTa.
A30THasi KHCIIOTa, €€ TMOoJydeHue, (u3nueckue M XHUMUYECKHE CBOMcTBa (00IIMe Kak
MPEJCTAaBUTENS Kiacca KHCIOT W crnenuduyueckue), mpuMeHeHue. XHUMHYECKHE PeaKiuy,
JIeKalIe B OCHOBE MOJyYEHUSI a30THOM KHCIOTHI B MPOMBINUICHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHBIE peakMd Ha HUTPAT- U HUTPUT-AaHHUOHBL. XHUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpeiibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/yXa, IOYBbI U
BOJIOEMOB).

®ochop, ammorpomubie Moaudukanuu docdopa (Oenmprii W KpacHbI  docdop),
dbusznyeckue W XMMHUYECKHME CBOICTBa (B3aUMOJICHCTBHUE C METAJUIAMH, KHCIOPOJAOM,
rajJoreHaMHu, KOHIIEHTPHPOBAHHBIMHU a30THOM M cepHoi kucimoramu). Okcuasl pocdopa (111, V),
dbocdopHas kuciora, PU3NIECKUE U XUMUUYECKHE CBOMCTBA, MoJiydeHre. KauecTBeHHAs peakius
Ha (ochat-uonsl. [Ipencrasnenus o ranorenuaax dpocdopa (I, V).

[TonsiTrie 0 MUHEpaNbHBIX YA0OpeHUsAxX. A30THbIe, PochopHbIe, KOMILTIEKCHBIE YIOOPEHHUS.
XUMHYECKOE 3arpsi3HEHUE OKPYKaIOIIEH Cpe/ibl COeIMHEHUsIMU a30Ta U docdopa.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHBIC CTETICHU OKUCIICHHSL.

VYrnepon, amnorpornHeie Moaudukanuu (rpagut, anmas, ¢pyiepeH, rpadeH, HAHOTPYOKH),
dbusznyecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIHIECTB (B3aUMOJICHCTBUE C MeETaJIaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAHHBIMH a30THOW M CepHOU kuciotamu). [ToHsaTue 06 agcopOuuu.
Kpyrosopot yraepona B npupone. OKcuabl yriepoaa, ux Gu3n4ecKkue 1 XMMUYEeCKHe CBOMCTBA,
NEICTBUE HA >KUBbIE OpPraHM3Mbl, IMOJYYEHHE M MPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMbI
atMocepsl, cBs3aHHble ¢ okcugoMm yraepoaa (IV). VYrompHas kuciaora ¥ ee CONU, HX
dusnyeckue W  XMMHUYECKHUE CBOKMCTBa, TONydeHHWE W mnpuMmeHeHwe. KapOoHarsl,
rupokapOoHatThl, uX cBoicTBa. KauecTBeHHas peakuus Ha KapOoHaT-WOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, POMBIIINIEHHOCTH U CETECKOM XO0351CTBE.

[lepBoHavanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCTUHEHHSIX Yriepoja:
yIJIEBOAOPOABI (MeTaH, 3TaH, OSTHIIEH, AalleTWJICH), AITAaHOJ, TJHUIEpUH, YKCYCHas KHCJIOTA.
[TpupoaHbIE WCTOYHHKH YTJIEBOJAOPOIOB (Yyroyib, MPHUPOJHBIN Ta3, He(Th), MPOIYKTHI HX
nepepaboTKU, UX PoOidb B OBITY U MPOMBIIUICHHOCTH. [loHSATHE O OMONOrMYecKH Ba)KHBIX
OpraHMYECKUX BEIIeCTBaX — XKHpax, OenKax, yriaeBoJax — M HX POIU B JKU3HU YEIOBEKA.
EnuHCTBO OpraHWYeCcKUX U HEOPTAHHMUECKUX COSTMHCHUN.

Kpemuuii, ero ¢usmdyeckne U XMMHUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C MeETaUIaMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TaJlOreHaMHt ), TTOJIyYeHHEe U pUMeHeHue. Ponb KpeMHUsS B mpupoje u
texHuke. Okeun kpemuus (1V), kpeMHUEBas KUCIOTa, CUIMKATHL: (DU3MUYECKHE M XMMHYECKHE
CBOICTBa, TIOJTyUYCHUE W NTPUMCHEHHE B OBITY M MPOMBIIIICHHOCTH. BaskHEeWIe CTpOUTEIbHBIE
MaTepuayibl: KEepaMHKa, CTEKJIO, IeMEHT, OeToH, jkeme300eToH. I[IpoGmembl Oe3omacHOTO
UCTIOJIb30BaHUs CTPOUTENHHBIX MAaTEPUATIOB B TOBCETHEBHOM JKU3HH.

Bop. Ocobennoctu crpoenust aroma. OOmme mpencTaBieHUss O (QUIUUECKUX U
XHMHYECKHUX CBOMCTBaX. bopHas kuciora.

DKCTepUMEHTAIBEHOE H3yUCHHUE BEIISCTB U SIBIICHHINA:

03HAKOMJICHHE C 00pa3IaMu MPUPOIHBIX XJIOPHUJIOB (TAJIOTEHUIOB);

MIPOBEJICHHUE OIBITOB, OTPAKAIOMINX (PU3NYECKHE U XUMUIECKUE CBOMCTBA TaJIOTEHOB M MX
COCIMHEHMH;



M3y4YE€HHUE CBOMCTB COJITHOM KHUCIIOTHI;

MPOBEJICHNE KaYECTBCHHBIX PEaKIMii Ha XJIOPUA-, OPOMUI- U UOIUIA-UOHBI U HAOTIOCHIE
MPU3HAKOB UX MPOTEKAHUS;

03HAKOMJICHHE C 00pa3liaMu cepbl U €€ MPUPOJHBIX COeIMHEHUN;

Ha0JI0/IeHue Mpoliecca 00yTruBaHus caxapa 1oj 1eHCTBUEM KOHIICHTPUPOBAHHOM cepHOn
KHCJIOTHI,

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,

IPOBEJICHNE KAYeCTBEHHBIX peakuuil Ha cynbGua-, CylbGuUT- U Ccylb(ar-uoHbl H
HaOJI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS;

O3HAaKOMJICHHE C (U3MYECKUMH CBOMcTBaMHU a30Ta, Qochopa M HUX COCTUHEHHH,
o0pa3iaMu a30THHIX U (HOCcPOpPHBIX yI0OpeHHii;

noJlyueHue, coonpanue, pacrio3HaBaHUE U U3YYeHHE CBOICTB aMMHaKa, U3y4eHHE CBONCTB
coJIeli aMMOHUS;

MPOBEJICHNE KAaYECTBCHHBIX PEaKIMii Ha MIOH aMMOHHUS, HUTPUT-, HUTPAT- U (pochaT-HOHBI
Y U3Y4YCHHUE MPU3HAKOB UX MPOTEKAHUS;

M3y4YEHUE B3aUMOJICUCTBUS KOHUEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEJIbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIEIISIMHA KPUCTAJUTMYECKUX PEIIETOK aiMasa, rpadura u QyiiepeHa, ¢
MPOIIECCOM aACOPOIMM PACTBOPECHHBIX BEIICCTB AKTHBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MIPOTUBOra3a;

noJyueHue, coonpanue, pacrio3HaBaHHe U U3YUYEHHUE CBOIMCTB YITIEKUCIIOTO ra3a;

MPOBE/ICHUE KA4YEeCTBEHHBIX pEakluMid Ha KapOOHAaT- M CWJIMKAT-WOHBI M HW3y4YeHUE
MIPU3HAKOB UX MPOTEKAHNUS,

M3Yy4eHUE B3aMMHBIX MTPEBPALCHUI KapOOHATOB U THIPOKapOOHATOB;

O3HAKOMJICHHE C OO0pa3lamMu MNPHUPOAHBIX KapOOHATOB M CHIIMKATOB, C MPOAYKIUEH
CUJIMKATHOM ITPOMBIIIUIEHHOCTH;

pelieHue SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxkHeilmme HeMeTaulbl U HX
COETMHEHUS».

MeTa/ibl M UX COeAMHEHUSI

OO6mue croiicTBa MeTauioB. OO0mIas XapakKTEPUCTHKA XUMUYECKUX HIIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM HX MoJiokeHus B Ilepuonnueckoi cucreme Xumuyeckux siemeHToB J[. U.
MenneneeBa u crpoeHus atoMoB. Metamibl A- u b-rpynn. CtpoeHue NpocThIX BELIECTB —
MeTalIoB. MeTannudeckasi CBA3b U METAIIMYECKasi KpUCTAJUIMUecKasl pemieTka (MIpUMUTHBHAS
KyOuueckas, OOBEMHO-IICHTpPUPOBAaHHAs KyOudeckasi, TIpaHEIEHTPUPOBAaHHas KyOudeckas,
reKcaroHaJibHasi TJIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB METALIOB OT
CTPOEHHS KPUCTAIUIOB. DIEKTPOXUMHUUECKHUMA psifl HANpsiKeHU MeTamioB. OOme XUMUYECKue
cBoiictBa MeTayioB. OOmMe CcrnocoObl MONYYEHUS METAJUIOB, METaTyprus. DJIEKTPOIH3
pacIulaBOB M PAacTBOPOB COJE€M Kak OJMH M3 CIOCOOOB mojydyeHus meramioB. Ilonstue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHl MX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
TIOpaIOMUHUIMA, OpoH3a). [I[pMeHeHre METaIOB | CIIJIaBOB B OBITY M MPOMBIIINIEHHOCTH.

Memannwt A-2pynn

[Ilenounbie MeTauibl: TookeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Tpupojsie. OuU3HUecKue U XUMHUYCCKUE
CBOICTBa (HA MpUMeEpe HATPHsI U Kamus), monydeHue. OKCUABI U THAPOKCHIBI HATPHUS U KA.
[IpuMeHeHre MIeNOYHBIX METAUIOB U UX COeIMHEHNI. bruomornueckas poib HATpUs U Kajusl.



[IlenoyHo3emMenbHBIE METAUIbl MarHuii M KalblUWi: moyiokeHue B Ilepuommueckoit
cucremMe xumMuueckux aemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxOXICHUE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coennHeHus
Kamplusi ¥ MarHus (OKCHJ, THJIPOKCHJ, COJH), CBOWCTBA, MpuMeHeHue. JKecTKOCTh BOIbI U
crocoObl ee ycTpaneHus. KpyroBopor Kajbiusi B IpUpo/Ie.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayiemeHToB [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJaeHHE B mpupoje. Ousznyueckre U XUMHUUYECKUE CBOMCTBA
amoMuHus. AMGOTepHbIe CBOWCTBA OKCU/A U THAPOKCUAa amoMuHus. [IpuMeHenne amoMuHus
U €ro CILJIaBOB.

Memannwt b-epynn

OOmast xapakTepucTuka MeTauioB b-rpymm (moOOYHBIX MOATPYII): TOJIOKEHUE B
[Tepuoanueckoit cucrteme xumudeckux siaemeHtoB Jl. M. MenzeneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBIeHHE «IpoBajia» 3JIEKTPOHA HAa MPUMEPE CTPOEHHUS aTOMOB XpoMa, Meau, cepedpa.
BasieHTHBIE COCTOSIHHMSI aTOMOB (-3JIEMEHTOB, CTEICHHM OKHCJICHUS aTOMOB B COCIMHCHHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB WM THUIPOKCHIOB METAJUIOB OT 3HAYCHUS
CTEMEHH OKHCIEHHUS »JJIEeMEHTa B COCAMHEHHMU (HA TpPUMEpPE COEIMHEHUH Xpoma).
[lepBoHavasibHBIE TPEACTABICHUS O KOMIUIEKCHBIX COETMHEHUSX.

Menp u cepebpo: CTpOCHHE aTOMOB, CTENEHU OKUCIeHUs. O0IIHe KpaTKue MPeACTaBICHUS
0 (U3NYECKUX M XUMHUYECKHX CBOHCTBaX IMPOCTHIX BEHIECTB (B3aUMOJCHUCTBUE C KHCIOTAMU-
OKHUCJIUTESIMHU), 00 MX OKCHJaxX, THAPOKCHAAX U COJAX, uX mpuMmeHeHuu. [IpeacraBneHus oo
aMMHUAYHbIX KOMIUIeKcax cepebpa u menu. KadecTBeHHbIe peakIMy Ha KaTHOHBI Meau (2+) u
cepeodpa.

[luHk: cTpoeHHME aToMa, CTENeHb OKHUCJIEHUSA. XapaKTEepUCTUKA (PU3UYECKUX U
XUMHYECKHX CBOWCTB, NpUMEHEHHE, aM(oTepHble CBOWCTBA OKCHAAa U TUAPOKCHUIA.
KauecTBeHHbIE peakliMM Ha KATUOHBI IIUHKA.

Keneso: crpoenue atoma, crenenu okucienus. Haxoxaenue B npupoje. Gusznueckue u
XMMHUYECKHE CBOMCTBAa IKejie3a, MpUMEHEeHHe. buonornueckas ponpb xene3a. OKCHUIBI,
ruapokcuabsl U conmu kenmeza (II) m xemesa (llI), ux cocrtaB, cBoiicTBa W mMOJy4YeHHE.
KauecTBeHHbIE peakIMy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u cTayib — CIUIaBbI
xene3a. [IpoM3BOACTBO 4YyryHa U CTalId. OKOJOTMYECKUE TNPOOJIEMBbl, CBS3aHHBIE C
METaJUTypTUUeCKUMU TIPOU3BOICTBAMH.

DKCIEPUMEHTAIbHOE U3YUECHHE BEILIECTB U SBJICHUII:

03HAKOMJICHHE C 00pa3IlaMyi METAJIOB U CIIJIABOB, UX (PU3NYECKUMU CBOWCTBAMHU;

MOJICJINPOBAHNE METAJUIMYECKON KPUCTAIINYECKON PEIIETKH;

WU3y4EHUE B3aUMOJCWUCTBUSA METAUIOB C BOJOW, C pPAacTBOpPAMHM COJEH W KHCIIOT,
HCCIIEIOBAaHUE TMPOLIECCOB AJIEKTponm3a pacTBopoB xiopuna meau () u wmommpma xanus,
KOPPO3UH METAILIOB;

U3Yy4YE€HHE OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHUJIOB KalbliUs W HATpus C BOAOH, MX
TUAPOKCHUIOB — C okcuaoM yriepona (1V) u kucnoramu,

M3YyYeHHE CBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KabIHUs, )KECTKON BOJIBI;

M3y4YEHUE MPOLIECCOB MOITYUYEHUSI THAPOKCHUIIOB KeJe3a, UX XUMUYECKUX CBOMCTB;

M3ydeHUEe MPHU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIMil Ha WOHBI (MAarHWs, KabIlHs,
ATIOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOII0/IEHUE W ONMCAHUE OKPAIIMBAHUS TUTAMEHU MOHAMHU HATPHUS, KaJTUs ¥ KaJIbIIUS;

uccienoBanre aM(pOTEPHBIX CBOWCTB THMAPOKCHAA amroMuHus, ruapokcuna xpoma (I11) u
TUAPOKCH/IA IINHKA;



pELIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyKamoLas cpeia

BemectBa 1 marTepuanbl B IOBCEIHEBHOW KM3HU 4YeJNOBEKa. BaxHelline BewmecTsa U
MaTepuaibl, 00JIacTH MX NpUMEHEHHUs. be3zomacHoe HCMONIb30BaHHE BEUIECTB U XUMHUYECKUX
peaxiuii B ObITy. [lepBas momols Ipyu XUMHUUYECKUX 0XKOTaX U OTPABJICHUSX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHLIMIIBI «3EIEHON XUMUW.

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHMHUS W 370pOBbE. 3HAYEHUE H3Yy4aeMbIX
XUMHUYECKHX DJIEMEHTOB U MX COCAMHEHUN Al (YHKIMOHUPOBAHUS OpraHH3Ma 4YeJIOBEeKa.
[TonsiTre 0 310pOBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HCHUE OKPYKAIOIICH cpeibl. DKOJIOTHIECKHE MPOOIeMbl, CBI3aHHEIC C
COCIMHEHUSIMH YIJIEpOJa, a30Ta, cepbl, TsoKelblx merauioB. [lonstue o IIJIK. Ponp xumuu B
pEIIEHUH IKOJIIOTUYECKUX MPOOIIEM.

DKCHepUMEHTAIbHOE H3YYeHHE BEUIECTB U SBJICHMI: O3HAKOMJIGHHE C oOpasuaMu
MaTepuayioB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJIUMEPHBIC MAaTEPHUAIIbI), OMPEICTICHUE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJIECIMPOBAHKME Tpoliecca 0Opa3oBaHUsSI KHUCIOTHOTO O[S, U3y4YE€HUE €ro
BO3JICUCTBUS HA MaTEpHUAJIbI.

IHoBTOpEeHue u 00001IeHHe 3HAHUH OCHOBHBIX pPa3/1esioB KypcoB 8-9 kiiaccoB

ITepuonnueckuii 3akoH u Ilepromnyeckas CUCTEMAa XHMHYECKHX 3JEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKHX
3JIEMEHTOB U UX COECAMHEHUH B IEPUOJIaX U IPYIIAX.

CtpoeHue BelecTBa B TBEPAOM, KHUJIKOM U ra3000pa3HOM COCTOSIHUU. Bupl Xumudeckon
CBSI3U. 3aBUCHMOCTb CBOMCTB BEHIECTBA OT THMNA KPUCTAUIMYECKOM pEIIEeTKH M BUJA
XUMHYECKOMN CBSI3H.

Knaccudukanus XUMHUECKUX pPEaKIMid MO pa3NudHbIM Ipu3Hakam. [IporHo3umpoBanue
BO3MOKHOCTH TPOTEKAHHMS] XUMHYECKUX IPEBpAIICHUI B PA3JIMYHBIX YCJIOBHSX Ha OCHOBE
MPEJCTABICHUN XUMUYECKON KUHETUKU U TEPMOAUHAMUKH.

XUMUYECKUE peakluuu B pacTBopax. [umaponu3 coseil. Peakium  OKHCIICHUS-
BOCCTaHOBJIEHUS. DJIEKTPOJIN3.

CBolicTBa KUCIOT, OCHOBaHUN M COJieH B CBETE MPEACTaBIEHUI 00 AIEKTPOIUTHIECKON
JIUCCOLIMAMN U OKUCITUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX.

Meoscnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H MpH U3YUYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
Yyepe3 MCMOIb30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHMA, TaK M MOHITUN, IPUHSITHIX B
OTAEJBHBIX €CTECTBEHHBIX HayKaX.

OO01ue ecTecTBEHHO-HAY4YHbIE TMOHATHA: ABJIEHUE (TIpOllecC), Hay4HbI (akT, rumnoresa,
TEopHsl, 3aKOH, aHAJINU3, CUHTE3, KJacCU(UKALUS, TEPUOINIHOCTh, HAOIIOICHNE, IKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, TEXHOJIOT S, MaTEPUAJIbI.

®dusnka: BEHIECTBO, TEI0, GU3NUYECKHUE BEIMYMUHBI, CIUHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJINYECTBO TEIJIOTHI, aTOMbl U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOCHHUE Ta30B,
JKUJKOCTEH M TBEPAbIX (KPUCTAUIMYECKHUX) TEJ, KPUCTAJUIMYECKasi pelieTKa, 3JEKTPOH, SAPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, H30TOMbI, KBAaHTHI, PaIMOAKTUBHOCTh, albda-, OeTa- u
raMMa-u3Jjy4eHue, OJJIEeKTPUYECKUU 3apsii, MNPOBOJHUKH, MOJYIPOBOAHUKH, IHIICKTPUKH,
COJIHEUHBIH CTIEKTP, pa3JIoKeHHE OEIOTO CBETa B CIIEKTP.

buonorus: oakocucrema, Ouocdepa, POTOCHMHTE3, TMpolecchl O0OMEHa BEIIeCTB,
MUHEpPATbHBIEC yIOOPEHNS, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HBIC
HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI, IUIAHCTA Semis.

Texuonorus: CTPOUTCIIbHBIC TCXHOJIOI'uu, CEJIbCKOXO03SIMCTBEHHEBIE TCXHOJIOI'UH,
TEXHOJIOTUH JICKTPOHHOW MPOMBIIIICHHOCTH, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1¢ 0O0Yy4eHHs XMMHMU B €MHCTBE y4eOHOW M BOCIUTATEIbHOM AEATEIbHOCTH
0o0pa30BaTeNbHONl ~ OpraHu3alid B COOTBETCTBMM C  TPAAULMOHHBIMU  POCCUHCKUMU
COLMOKYIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMH B 0OIIecTBE
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT MpoLieccaM CaMOIIO3HAHMS, CaMOPa3BUTHUS
U COLMANN3alK 00yYarOIIHUXCsl.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M paCIIMpPEHHUE ONbITA ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoTN4YeCKOro BOCIIUTAHUSA:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HaydHOMY U
MCTOPUYECKOMY HaclIe[NI0, IOHUMAaHNUE 3HAUEHUS XMMHUYECKONM HAayKH U TEXHOJIOTMU B KM3HU
COBPEMEHHOI0 00IIEeCTBa, B pa3BUTUH SKOHOMHUKHU Poccun u cBoero pernoxa;

2) rpa’KIaHCKOr0 BOCIIUTAHUSA:

IIPEJICTAaBICHUE O COLMAIbHBIX HOpPMax M MPaBUJIAX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE, IPOSIBIICHUE KOMMYHMKAaTUBHOW KyJIbTYphl B PpPa3HOOOpPa3HOH COBMECTHOM
JESATEIILHOCTH;

CTpeMJIEHHE K B3aUMOIIOHHMAaHHIO U B3aMMOIIOMOLIH B Ipolecce yueOHOI U BHEY4eOHOM
JeSITEIIbHOCTH;

FOTOBHOCTb OIICHMBAThb CBOE IIOBEIEHHUE U IOCTYNKH CBOMX TOBAapUIIEH € MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBUI IIOCTYIIKOB;

3) popMupoOBaHUS EHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U HEOOXOJUMBIE JJIsi TTOHUMaHUS
CYILIHOCTU HayYHOW KapTHUHBI MUDA;

OCO3HAHHWE LEHHOCTH HAy4YyHOIO TO3HAHMS I Pa3BUTHS KaXAOro 4YeloBeKa U
MIPOU3BOJUTENBHBIX CHJI 00IIECTBA B LIEJOM, POJIM M MECTA HAYKH «XHUMHUSD» B CUCTEME HAYUHBIX
MPEJICTAaBICHUH O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIbl, B3aUMOCBSA3IX Y€JIOBEKa C MPUPOTHON
Y TEXHOJIOTHUYECKOM CPEON;

NO3HABaTeNIbHAs MOTHBALlUA M HHTEpec K OOY4YEHMIO, TOTOBHOCTh M CIIOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpPa30BAHMIO, K HCCIEIOBATENIbCKON JIE€ATENbHOCTH, K OCO3HAHHOMY
BbIOOpPY HaMpaBIeHUS U YPOBHS JaJIbHEHIIET0 00yUeHHUS;

4) BocnUTaHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[I0POBBIO,
YCTaHOBKA Ha 3J0pOBbI 00pa3 KHU3HU, OCO3HAHHWE IOCIEACTBUA M HENPHUITHE BPEIHBIX
NpUBBIYEK (YHOTpPEeOJEHUS alKOrojisi, HapKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIIO/IEHUs
npaBuil 6€30MACHOCTH MPH OOPAIIEHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYaLUsX;

5) Tpy10oBOro BoCIUTAHMS:

¢dbopMUpOBaHUE IIEHHOCTHOTO OTHOIIEHMSI K TPYIOBON JNEATEIbHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBEKa M K MCCIE0BATENbCKOM IEATEIbHOCTH KaK BBHICOKO BOCTPEOOBAHHOW B
COBPEMEHHOM OOIIIECTBE;



pa3BUTHE HHTEpeca K MmpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaTn3aliuu B 3Toi chepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOILIEHHUS K MPUPOAE KaK HCTOUHUKY >KM3HHM Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHSI;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphI: MPHOOPETEHUE OMBITA IUIAHUPOBAHUS
MOCTYNKOB M OILICHKM WX BO3MOXKHBIX MOCIEJICTBUM [IJIsi OKPYXAIOLEeH Cpebl; OCO3HAHUE
JI00aNbHOTO  XapakTepa OJKOJOTHYECKUX IMpoOJeM U MyTed HUX pelIeHus; CIIOCOOHOCTh
NPUMEHATHh 3HAHMS, MOJIY4YaeMble NPU U3YYEHUM XHUMHHM, Uil PEUICHUs 3a7a4, CBA3AHHBIX C
OKPYKaIOIIEeW CPEAO; aKTUBHOE HENPUITHE JECUCTBUM, IIPUHOCIIINX BPEJ OKPYXKAIOIIECH CpeLe;
OCO3HAHHE CBOCH POJM KaK Tpa)kJIaHWHA M IMOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3U TIPUPOTHOM,
TEXHOJIOTMYECKOM M COLIMAIIBHOM Cpel; TOTOBHOCTh K YYACTHIO B IMPAKTHYECKOU NIEATEIbHOCTU
3KOJIOTUYECKOW HAIPaBJIECHHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MertanpeameTHble pe3yabTaTbl OOYYalOIUXCSA, OCBOMBIIMX HPOrpaMMy IO XHMHUHU
OCHOBHOT'0 00111ero 00pa3oBaHusl, BKIOYALOT:

YCBOGHHE  MEXAMCLUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpaXkaroUIuX
MaTepuaibHOE €IUHCTBO MHpa U IMpOLecC MMO3HAaHUS (BELIECTBO, CBOMCTBO, SHEPTHUs, SBIICHUE,
Hay4HbIM (aKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEOpHs, HaOIIoeHUe, HU3MepeHue,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JIPYyTHE);

OBJIAJICHUE YHUBEPCaJIbHBIMU y4eOHBIMU JIEHCTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHKATHBHBIMH, PETYISITUBHBIMU), BAXKHBIMU JJIs1 TIOBBIIIECHHS 3()(HDEKTUBHOCTH OCBOCHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUSA KOMIETEHLUH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yYaroIUXCcs B Kypce XUMUH;

CHOCOOHOCTH MX MCIIOJIB30BATh B y4eOHOI, TO3HABATEILHOW U COIIMATILHOM MPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble JlornyecKue AeicTBUA:

YMEHMsI HCIOJIb30BaTh IPHUEMBbl JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU 3HAHMM:
pPacKpbIBaTh CMBICH XMMHMYECKUX TMOHSTUHA (BBLAENATh HX CYLIECTBEHHBIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSA3b C JPYTUMH MOHATHIMHU); aHAJIU3UPOBaTh, CPAaBHUBATh, 00001IATh,
BBIOMpPATh OCHOBaHMSA JUIS KJIACCU(PUKAMM M CHCTEMAaTHU3allUd XHUMHUYECKHX BELIECTB U
XUMHYECKHX peaklUi; yCTaHaBIMBAaThb HPUUYMHHO-CJIEICTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUsS (MHIAYKTUBHbBIC, NEAYKTUBHBIC, 110 AHAJIOTUH);
npelaraTb KpUTEPUU M BBISIBIATH OOIIME 3aKOHOMEPHOCTH W TNPOTUBOPEYHs B HM3y4aeMbIX
Ipoueccax M SBIEHUSAX; MPOBOJUTH BBIBOABI M 3AKIIOUYEHMS; YMEHUS NPHUMEHATH B IIPOLIECCE
MO3HAHUS MOHATHS (MpPEIMETHbIE U METalpPEeJIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCIIONIb3YEMbIE B XMMHHU, MPEOOPa30BbIBaTh MOJEIbHBIE NMPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJ 37IeMEHTa), XMMUYecKas GopMysa U ypaBHEHHE XUMUYECKON PeaKIMU — MPU PEeLIeHUN
y4eOHBIX 3a/1a4; C YYETOM 3TUX MOJENbHBIX MpPEJCTAaBICHUN XapaKTepU30BaTh H3ydaeMble
XUMHYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.

BazoBble mHcciaenoBaTenbckue AeiicTBHS (MeTOAbI HAYYHOIO IO3HAHUSI BelIeCTB H
sIBJICHUN):



YMEHUS IPUMEHATh METO/IbI HAYYHOT'O TO3HAHHUSI BEIIECTB U SIBJICHUN HA SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[O3HABAaTEIbHOW H TMPOEKTHO-UCCIECIOBATENHCKON
JIesATEIbHOCTH;

YMEHUSI HCIOJIb30BAaTh IOCTaBJIEHHBIE BOIPOCHl B KA4€CTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI;, aHAIM3UPOBATh (AKThl, BBIBIATH U (POPMYIHPOBATH
npobieMy, OmpeAessaTh LeNb U 33/Ja4H, COOTBETCTBYIOLIUE PEIICHHIO MPOOJIEMBI; MpeiaraTh
OMUCATENIbHYI0O WM OOBSICHUTEIbHYIO THUIIOTE€3Y M OCYIIECTBISATh €€ IPOBEPKY; YMEHUS
MPOBOAMTH U3MEPEHUS HEOOXOAUMBIX MAPAMETPOB, BEIUMCIICHUS, MOACIMPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble W MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 0000IIEHNS U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIBITA, UCCIICIOBAHUS,
COCTaBJIAITh OTYET O MPOJETIaHHON padoTe;

PatGora ¢ undopmanmeii:

YMEHHsI OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpManuu (HayqHO-TIOMYJIspHAs
aUTEepaTypa XMMHYECKOTO COJEp)KaHWs, CIpaBOYHbIC mocobus, pecypcsl HWHTepHETa);
aHaJIM3UpOBaTh  MHGMOpPMAIMI0O U  KPUTUYECKH  OILEHHMBATh €€  JIOCTOBEPHOCTh W
HENPOTUBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH MH(OPMALINIO, 3HAUUMYIO Ui PEHICHHUS
yueOHOW 3a/la4yi; YMEHHUsI MPUMEHATb pa3jMyuHble METOJbl W (POPMYIUPOBATH 3alPOCHl MPU
MOKMCKE U 0TOOpe MH(pOPMAITUHN, HEOOXOAMMON TSl BBITIOJTHEHHS YU4eOHBIX 337a9; UCTIOIb30BaTh
WH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUM U PA3JIUYHBIE TIMOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY TMpeACTaBIeHUS HHPOpPMAIUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULbI, PUCYHKH U JIpyrue (GOpMbl); YMEHHS HCIIOIb30BaTh HAYYHBIN
S3BIK B KAYECTBE CPEICTBA PAOOTHI ¢ XMMHYECKOW MH(POPMAIUEH; MPUMEHATh MEKIIPEIMETHBIC
(pusnyeckue U MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJTbI, a00OpEeBHATYPHI, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MPeoOpa30BbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

1) ymenus oOuieHus (MMCbMEHHOM U YCTHON KOMMYHUKAIIUHN):

IIPEJCTABIISITh TOJTYYEHHBIE pPE3yJbTaThl IO3HABATEJIBHOM NEATENBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTax; IyOJUMYHO BBICTYNATh C Mpe3eHTalueill pe3ylbTaTOB BbIMOJIHEHUS
XUMHUYECKOT0 IKCIEPUMEHTa (MCCIe10BaTeIbcKO 1a00paTOpHOM WM MPaKTHUYECKOM padoThl,
y4eOHOro MpOEKTa); B X0Jie Juaiora u (Uiu) AMCKYCCUU 3a/1aBaTh BOIIPOCHI IO OOCYKAaeMoin
TE€Me U BbICKa3blBaTh HJI€H, (POPMYJINPOBATH CBOM MPEAJIOKEHHUSI OTHOCUTEIBHO BBIOJHEHUS
IIPEJI0KEHHON 3a1a4H.

2) yMeHHUs yueOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHUKALINSA):

y4acTBOBaTh B TIPYNNOBBIX (opMax padOThl: IUIAHUPOBATH OPraHU3aLUI0 COBMECTHOM
paboThl, ONpPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WICHAMU TPYMIbI; BBHIIOIHSITH
CBOIO 4acCTh pabOThI, KOOPIAMHUPOBATH CBOU JEHCTBUA C AEUCTBUAMM JAPYIHX UIEHOB KOMaH]bI,
ONpeAeNsiTh KPUTEPUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paOoThl; pemiath BO3HUKAIOILIUE
npoOJeMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COINIaCOBAaHMUS MO3MIMMH, y4yacTBOBaTh B
o0cyx/1eHu, 0OMeHe MHEHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3auMOAEHCTBHSL.

PerynsiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

OBnaneHrne YHUBEPCATbHBIMM Y4YEOHBIMH PETYIATUBHBIMU JEHCTBUSMHU BKIJIIOYAET
pa3BUTHE CaMOOpPraHU3allM1, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

YMEHUSl peliath y4eOHble M HCCIEI0BaTEIbCKUE 3aJlaud: CaMOCTOSITENIbHO BBIOMPATh
croco0 perneHus: yaeOHOW 3agaud (CpaBHUBATh HECKOIBKO BApHUAHTOB PEIICHHS, BHIOMPATH



Haubosee MOAXOISAIIUNA C YYEeTOM CaMOCTOSTEIbHO BBIJEIEHHBIX KPUTEPHUEB), IJIAHUPOBATH
CBOIO paboTy MpH pelIeHUH Y4eOHOUM MM UCCIeNOBaTeIbCKON 3aaui; Ha OCHOBE MOTYyYEHHBIX
pe3ynbTaToB (GOPMYIUPOBATh OOOOIICHHS] W BBIBOJIBI, MPOTHO3UPOBATH BO3MOXHOE Pa3BHTHE
MIPOLIECCOB; AHAJIM3UPOBATh PE3YJIBTATHI: COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMHU
pe3ynbTaTaMu, OCYIIECTBIATb CAMOKOHTPOJb  JIEATEIbHOCTH; KOPPEKTHPOBATH  CBOIO
JIeATEIIbHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKU.

HPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOILEro
o0pa3oBaHus Ha YrIIyOJEHHOM YpOBHE MMEIOT 00Iee COAEPIKaTENbHOE SAPO C MPEAMETHBIMU
pe3yibTataMu 0a30BOTO YPOBHS, COTJIACOBaHBI MEXAY COOOH, YTO TMO3BOJISET PEaIn30BBIBATH
yriayOleHHOe M3ydeHHEe Kak B paMKax OTAEIbHBIX KJIacCOB, TaK M B paMKax pealu3aluu
WHAUBUAYAIbHBIX 00pa3oBaTeNbHBIX TPAGKTOpUil, B TOM YHCIE HCIOJIb3YS CETEBOE
B3aMMOJICCTBIE opranu3anuu. [1o 3aBepiieHnn pearn3anuy IPorpaMMbl YTIyOJIeHHOTO YPOBHS
oOyyJarommecs CMOT'YT JieTallbHEe OCBOUTH MaTepHall, OBJIAJACTh PACIIMPEHHBIM KPYroM MOHSTUH
U METOJIOB, pelIaTh 3a7aun 00jee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKJIIOYAIOT: OCBOEGHHE OOYYaIOIIMMUCS HAyYHBIX 3HAHUM,
YMEHUN U CIOCOOOB JEUCTBHM, crieU(UUECKUX JJIsl MPEIMETHON 00s1acTh «XHUMHUS»; OCHOBBI
HAy4YHOT'O MBIIUICHHS; BUJIBI ACSTEIHHOCTH 10 MOJIYYECHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETAIlNH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUE€OHBIX U peajbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecreynBaroT BO3MOXKHOCTD YCIICHTHOTO 00YUYEeHHsI Ha CIIEIYIOIIeM YPOBHE 00pa30BaHHUs.

K kouity obyuenust ¢ 8 knacce y oOydaromerocss OyayT cOpMHUPOBAHBI CIIEAYIOIIHIEC

MIPEAMETHBIC PE3YNIbTATHl U3YyUEHUSI XUMUU Ha YTITyOJIeHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKHUI
3JIEMEHT, METallll, HEMEeTall, aJuIOTPOIMs, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(oHOpOHAS U HEOJTHOPOHAS ), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJICKYJIIpHas mMacca,
KOJIMYECTBO BEUIECTBAa, MOJIb, MOJSIpHas Macca, MaccoBas JOJs XHMMHUYECKOTO JJIEMEHTa B
COETMHEHUH, MOJIAPHBIA 00BbEM, OTHOCHTENbHAS INIOTHOCTh T'a30B, OKCUJ, KUCIOTa, OCHOBaHHE,
collb, aM(OTEepHBI OKCHJ, aMPOTEepPHBIA TUAPOKCHUI, XUMHUYECKass peaklus, KiIacCHU(HUKAIUI
peaKIuii: peakiui COCIUHECHUsI, PEAKIINK PA3JIOKCHUS, PeaKIIUu 3aMeIeHUs, Peakluu 0OMeHa,
9K30- M DHJOTEPMHUYECKUE PEAKIMH; TEIJIOBOM 2P (DEeKT peakuuu; sSApOo aToma, AJIEKTPOHHBIHA
CJION atoma, aToMHas opOuTanb, paiuyc aToMa, XMMHUYECKas CBS3b, MOJSPHAS M HEMOJIApHas
KOBAJICHTHAsl CBA3b, MOHHAsl CBS3b, MOH, KaTUOH, aHUOH, PAcTBOp, MAaccoBas JOJs BeEIlEeCTBa
(mporieHTHAsE KOHIIEHTpAIlMsl) B PacTBOpPE, MOJIsApHAs KOHIIEHTpAIusi BEIIECTBA B PacTBOPE;
ANEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIH, OKHCICHUE U
BOCCTAHOBJICHHE, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINU, METOJ] DJIEKTPOHHOTO OasaHca;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHUA WM NPUMEHSTh 3TH
TIOHSITHUS TIPU OTIMCAHUU BEIIECTB U X MPEBpAICHUH;

HCITOJTH30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsS COCTaBJICHUs (DOPMYJT BEIIECTB U YPABHEHHI
XUMUYECKUX PEaKIUi;

OTpEeNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHHSIX, CTEleHb
OKHCIICHUS 2JIEMEHTOB B OMHAPHBIX COSTUHEHUSX, TPHUHAIICKHOCTH BEIIECTB K OMIPEICTICHHOMY
KJIacCy coeAuHeHud 1o ¢opMmysaM, BHABl XUMHUYECKOW CBS3M (KOBAJICHTHOW W WOHHOW) B
HEOPTraHUYECKUX COETMHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona /. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM T€OPUH, 3aKOHA ABOTaJIpo



U €ro CIEICTBHH, IPEACTaBIEHUI O HAaydyHbIX METOJaX IIO3HaHMA, B TOM YHCIE
OKCIEPUMEHTAIBHBIX W TEOPETHYECKUX METO/JaxX MCCIEeOBAHUs BEUIECTB U H3YYEHUS
XUMHYECKUX PEAKIIUM;

JEMOHCTPUPOBATh ITOHMMAHUE IEPUOAUUYECKON 3aBHCUMOCTH CBOWCTB XHMHMUYECKUX
3JIEMEHTOB OT UX Noj0XkeHus B [lepuoauueckoii cucreme:

ONMHUCBHIBATh U  XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ileprognueckoid  CHUCTEMBbI
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpymnna)», «mainsle Iepuoas» U «O0JbIINE TEPUOIBIY;

COOTHOCUTH 0003HaueHusi, KOoTopble uMeroTcst B Tabnuue «llepuoauueckas cucrema
xuMuyeckux avieMeHTtoB [[. M. MenneneeBa», ¢ 4YUCIOBBIMM XapaKTEpUCTUKAMHU CTPOEHUS
aTOMOB XHMMHYECKHX 3JEMEHTOB (COCTaB M 3aps] s1apa, OOIee 4YHCIO JIIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CII0SIM);

OOBSICHATh CBSI3b IOJIOXKEHUA ieMeHTa B llepmoauueckoil cucteme ¢ pacnpeseieHueM
AJIEKTPOHOB 110 YHEPIETUUECKUM YPOBHSM, IMOJAYPOBHIM M OPOUTAIISIM aTOMOB IEPBBIX YETHIPEX
NIEPUO/IOB;

KJaccu(UIUpOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHWYEeCKHE BEIIEeCTBA, XMMUYECKHE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOILUX B PEAKIIMU BEILECTB, [0 TEINIOBOMY 3P HEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) (pU3HUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOPOJa, BOJOPONA, BOJABI, OOIIME XWMHUYECKHE CBOIMCTBa OKCHIOB, KHUCIIOT,
OCHOBaHMH M coOJel, TEHETUYECKYI0 CBs3b MEXAY HHUMH, IMOATBEpXKIas HpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUECKUX PEAKLIUH;

OIKCBHIBATh POJIb KHUCIOPOJa, BOAOPOAAa W BOJABI B NPUPOAHBIX IPOIECCaX, B JKUBBIX
OpraHu3Max, HUX [pPUMEHEHHE B PAa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
UCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh M IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX COCTaBa U
CTPOCHUSI, BO3MO>KHOCTH TPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUN B PA3JINYHBIX YCIOBUSX;

BBIUUCIISITE OTHOCHTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MacChl BEHIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO [OJI0 XUMHMYECKOIO 3JEMEHTa B COCIMHEHHM, MAacCOBYIO JOJIIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (popMylie coelMHEHHs, HAXOIUTh MPOCTEHIIYI0 (JOPMYIy BellecTBa
[0 MacCOBBIM HJIM MOJIBHBIM JIOJSIM JJIEMEHTOB, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B PAacTBOpE, NPOBOJUTH pAcUeThl IO YPaBHEHUSM
XUMHUYECKON peakiui;

IPUMEHSATh OCHOBHBIE OIEPALUU MBICIUTENBHON AEATENbHOCTH — aHalIU3 MU CHUHTE3,
CpaBHEHME, 0000IIeHHEe, CHUCTEeMaTH3alluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — IS M3YYEHUSI CBOWCTB BEIIECTB U XMMUYECKHUX PEaKIUii, €CTECTBEHHO-
Hay4yHble METO/bl TO3HAHUS — HAOJIOJCHUE, W3MEpEHHe, MOJAETUPOBAHUE, HKCHEPUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOEHUS y4eOHOTO COJIepKaHMS;

PacKpbIBaTh CYIIHOCTB IPOIIECCOB OKHUCICHUS U BOCCTAHOBIICHHS, COCTABIISTh YPAaBHEHUS
MPOCTHIX OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKITUHN (METOIOM JIEKTPOHHOTO OanaHca);

YCTAQHABJIMBATh CBSI3U MEXAY PpEIbHO HAONI0JaeMbIMM XUMHUYECKUMH SBICHUSIMU U
npoleccaMy, MPOUCXOMSIIUMH B Makpo- U MHKPOMHpPE, OOBACHATh HMPUYMHBI MHOTOO0Opa3Hs
BEIIECTB, COOTHOCUTh XUMHUYECKIE 3HAHUS CO 3HAHUSIMU APYTHX YIEOHBIX MMPEIMETOB;

coOnronarh mpaBwia Oe3omacHON paboTel B JabopaTopuu MpHU  HCHOJIB30BaHUU
XUMHUYECKOH TMOCYyAbl U OOOpYIOBaHHUs, a TakXke MpaBuia OOpalleHHs C BEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKLHUSMH BBIOJTHEHUS TAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1o
MOJIYYCHHUIO M COOMPAHMIO Ta3000pa3HbIX BEMIECTB (BOIOPOJA M KHCIOPOJA), TPUTOTOBICHUIO



pacTBOpPOB C ONPEACICHHOW MacCOBOM JIOJEd PACTBOPEHHOIO BELIECTBA, PEHICHUIO
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COECTUHEHUI;

ACMOHCTPUPOBATH BJIAICHUC OCHOBAMUA XUMHYECKOM I'paMOTHOCTH, BKHIO‘IaIOHleﬁ YMCHUA
Oe3omacHOro oOpalleHus C BEIIeCTBaMHU, MCIOJIb3YEeMbIMU B MOBCEIHEBHON XH3HHU, a TaKkKe
3HAaHWE IIPABUJI TIOBEJICHUS B 1IEJIAX COepPEeKEHUS 3I0POBbS U OKPYKAIOILIEH Cpebl.

K koHuity obydenuss ¢ 9 knacce y oOydaromierocss Oynyr chOpMHpPOBaHBI CIEIYIOIIHE
HpeIMETHBIC Pe3yIbTaThl H3YUCHHUS] XMMUH Ha YTITyOJIeHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHATUNA: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTHOH, aHHOH, 3JIEKTPOOTPULIATEIbHOCTh, CTEIEHb OKHUCIICHHS, XUMUYECKas
peaxiusi, Ter1oBor A deKT peakiiu, MoJib, MOJISIPHBIA 00BEM, pacTBOp;

3JIEKTPOJIUTBI, HE3JEKTPOJUTHI, AIEKTPOJUTUYECKAs AUCCOLMALMS, PEAKIHMH HOHHOTO
oOMeHa, THIPOIU3 COJIel, oOpaTUMble M HEOOpAaTUMBIC pEAKIUU, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIUU, OKHUCIHUTENIb, BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAHOBJIICHUE,
ANEKTPONN3, aIOTponus, aM(OTepHOCTb, XHMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAf,
MeTaJlJINYecKasi), MEXMOJEKYJIsIpHbIe B3aUMOACHCTBUS (BOAOpOJHAs CBs3b, CUJIbI BaH-mep-
Baasnbca), KOMIUIEKCHBIE COSAMHEHUS, KPUCTATMYECKUE PEIIECTKU (MPUMUTHUBHAsT KyOu4yeckas,
00BEMHO-TIIEHTPUPOBAHHAS KyOW4ecKas, IpaHClECHTPHPOBAHHAS KyOHWUecKas, reKkcaroHajabHas
IUIOTHOYNAKOBaHHAs ), KOPPO3Us METAJIOB, CIUIABBI; CKOPOCTh XUMUYECKOW peakluu, KaTaius,
XMMUYECKOE PaBHOBECHUE, JJIEMEHThl XHMHMYECKOM TEpMOAMHAMUKM KaK OJHOM U3
TeopeTndecKux ocHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUM WM TPUMEHSITH 3TH
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTaBJIeHHs ()OPMYII BEIIECTB M ypaBHEHUN
XUMHYECKUX PEAKIIUN;

OTIPEIETISATh BAJIGHTHOCTh M CTEMEHb OKHUCICHUS XMMUUYECKHX AJIEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OINPEACICHHOMY KIIACCy COEIWHEHHMM IO
dbopMynaM, BUIBl XUMHYECKOHW CBA3M (KOBAJICHTHOW, WOHHOW, METaJUIMYECKO) B
HEOPTraHWYECKUX COCIUHEHMSIX, 3aps]l MOHA 10 XUMHUYECKOH QopMyie, XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHUH, THUIl KPUCTALINYECKONW  peIIeTKU
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMmbich [leproanueckoro 3akona JI. . MenzaeneeBa u JeMOHCTPUPOBAThH €0
MOHUMAaHUE:

OMHUCBHIBATh M  XapakTepu3oBaTh TaOmuunyro ¢opmy Ilepuonuyueckoid  CUCTEMBI
XUMUYECKHUX AJIEMEHTOB: pa3iinyaTh NOHATUS «A-rpynna» u «b-rpynnay, «maible Nepuoab» U
«OOIBIITNE TIEPUOIBIY;

OOBSICHATH CBS3b TOJIOKEHUS diemMeHTa B [lepmoanueckoil cucteme C pacrpeeieHuemM
AJIEKTPOHOB IO PHEPTETUYECKUM YPOBHSM, TTOJAYPOBHSIM M OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX
MEePHOJIOB;

BBIJICTISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB DJIIEMEHTOB U MX COCAMHEHUU
(KMCTIOTHO-OCHOBHBIX W OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX CBONCTB OKCHUJIOB U THIPOKCHJIOB)
B MIpeiesIax MajbIX IEPUOIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUHU HJIEKTPOJUTHUYECKON AuccolManvu, 3akoHa ['ecca u ero
CJIeICTBUH, 3aKOHA JEHCTBYIOLIUX MaccC, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XUMUYECKOU



pEaKIMK, HANpPaBICHUS CMEIIEHUS XMMHMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT pa3IMYHBIX
(baxTopoB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (1o YKciay M COCTaBy y4YacTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIUIOBOMY 3 eKTy, 1o
arperaTHOMy COCTOSIHUIO pEareéHTOB, 110 H3MEHEHHMIO CTeNeHEH OKUCIEHUS XHUMMYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, 110 YYAaCTHIO KaTajan3aTopa);

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME XHWMHUUYECKHE CBOMCTBA BEHIECTB Pa3IMUYHBIX
KJIACCOB HEOPraHWYECKUX COEAMHEHHH, TOATBEPK1asi 3TO ONHUCAHUE TPUMEPAMU MOJIEKYIISPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;

COCTABJIAITh YPABHEHUs: AICKTPOJIUTUYECKON IUCCOLMALUU KHUCIOT, LIEJIO0YEHd U COJIEH;
NOJIHBIE M COKpAIEHHBIE YPaBHEHHS peakiMii MOHHOTO OOMEHA; PeaKLUi, MOJITBEPKIAIOLIIX
CYLIECTBOBaHME T'€HETHUUECKON CBSI3U MEXKIY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTH IPOLIECCOB TMAPOIM3a COJIEH MOCPEACTBOM COCTABIEHUS KPAaTKUX
MOHHBIX M MOJICKYJISIPHBIX YPaBHEHUH pEaKUui, CyITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii OCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

IpEeCKa3bIBaTh XapaKTep cpelibl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (ONMUCHIBaTh) (GU3NYECKUE M XMMUYECKHE CBOWCTBA IPOCTHIX BEIIECTB
(xkuciopon, 030H, rpadur, anmas, KpeMHHI, 00p, a30T, docdop, cepa, XJIOp, HATPHUMA, KU,
MarHui, KaJbIMid, aTFOMUHUH, Kelle30, Melb, IMHK, cepeOpo) U 00pa3oBaHHBIX UMH CIIOXKHBIX
BEIIIECTB, B TOM YMCJIE€ MX BOJHBIX PaCTBOPOB (aMMHAaK, XJIOPOBOJOPOJ, CEPOBOIOPOJ, OKCUIbI
yriepona (I, 1V), kpemuus (1V), azora (I, I, 1, IV, V) u docdopa (I, V), cepsr (1V, VI),
CepHHUCTas, cepHas, a3oTHasA, ¢ocdopHas, YrompHas, KPEeMHHEBAs KHUCIOTHI, OKCHABI H
rugpokcubl MetaiuioB |A—IA-rpymnn, amomunus, meau (11), uuaka, xenesza (11 u 111));

HOSACHATh COCTaB, OTJEJIbHBIE CIIOCOOBI IOJIyYEHHs M CBOMCTBAa CIIOXHBIX BEIIECTB
(KMCIopoJcoAepKallMe KUCIOThI XJIopa, a30TUCTasA, OOpHas, YKCyCHas KHCIOThl M UX COJH,
ranorean el Kpemuus (I1V) u dpocdopa (I u V), okcun u ruapoxcun xpoma (111), nepmanranar
KaJIvs;

OIKCBIBATh POJIb BAXKHEHIINX U3y4aeMbIX BEILECTB B IPUPOJHBIX Mpolieccax, BAUSHUE Ha
KUBBIE OpPraHU3MbI, MPUMEHEHUE B PA3JIMUYHBIX OTPACisAX SKOHOMHUKH, HCIOJIb30BAHUE IS
CO3/1aHUSI COBPEMEHHBIX MaTepUajIoB U TEXHOJIOTHIA;

IPOBOAMTH pEAKLUHU, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTaB Ppa3JIMYHBIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM ITYTEM COZAEPKalIHecs B BOAHBIX pACTBOPAaX MOHBI: XJIOPHU-, OPOMHI-,
uoaua-, cynbdar-, docdar-, kapboHaT-, CHIMKAT-, CYIbPUT-, CYIbPUI-, HUTPAT- U HUTPUT-
WOHBI, THIPOKCH/I-UOHBI, KaTHOHBI aMMOHHsS, MarHus, KalbIMs, aTIOMHHUs, kene3a (2+) u
xenesa (3+), meau (2+), LKMHKa;

OOBSICHATH U MIPOTHO3UPOBATH CBOMCTBA BAKHEWIIINX M3Y4aeMbIX BEIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PAaCCMOTPEHHBIX
DIIEMEHTOB XUMHUYECKOW KHHETHKH U TEPMOTUHAMUKH;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYISPHYIO W MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 1o (popMylie COeIMHEHHS], MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MOJIBHYIO JTOJIF0 XUMHUYECKOTO JIEMEHTa B COEIMHEHUH, MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBOpe, HaXOOUTh MPOCTEHIIYI0 (OPMYIy BEIIeCTBa MO MAcCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, POBOJIUTH PACUYETHl MO YPAaBHEHUSIM XMMUYECKHX PEAKIMH ¢ YUeTOM Hel0oCTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOrO BBIXO/A IMPOJYKTa, 3HAYEHHs TemioBoro sgddekra
peaxkuu, ONpeeNsiTh COCTaB CMECEH;



cobmomath mpaBmiia Oe3omacHOW paboThl B J1a0OpaTOpUU TIPH  MCIOJBb30BaHUHU
XUMHUYECKOH TMOCYAbl W OOOpYIOBaHUS, a TakXKe IMpaBuja OOpalleHHs C BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKLHUSMH BBIOTHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHUECKUX paboT 1Mo
HOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEILECTB (AMMMAKa U YIJIEKUCIIOTO ra3a) U pelieHUIo
SKCHEPUMEHTAIbHBIX 33Ja4 10 TeMaM Kypca, IPEICTABIATh Pe3yJIbTaThl SKCIIEPUMEHTA B (JopMe
BBIBOIOB, JIOKA3aTeNbCTB, IPaUKOB, TAOJIHI] U BBISBIATH SMINPUIECKHAE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEpPALlMU MBICIUTENbHON JEATENBHOCTH (AaHAIU3 W CHUHTE3,
CpaBHEHHE, 0000IeHe, CUCTEMATU3aLlUIO, BBISIBICHUE NPUYMHHO-CIEACTBEHHBIX CBs3el) MpH
U3y4eHUM CBOICTB BEUIECTB M XMMUYECKHMX peakluil, BIaJeTh €CTECTBEHHO-HAYYHBIMU
METOJaMHU N03HaHUs (HaOII0AEHHE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U
MBICJICHHBIN);

OPUMEHATh IIpaBUa O€30MacHOr0 OOpalleHus C BEIIECTBAaMM, HCIOJIb3YEMbIMU B
IIOBCEHEBHOM »KM3HM, IpaBUJa MOBEJCHMUS B LEJAX COEPEKEHHs 300POBbS M OKpYXKarolen
IPUPOJHON cpenabl, IMOHUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKMBBIE OPIraHU3MBbI
OTIpENIeICHHBIX BEIIECTB, MOSACHATH HAa MPUMepax CIIOCOObI YMEHBIICHUS U MPEIOTBPALICHUS HX
BPEIHOIO BO3/IEUCTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YITIEBOJIOB JUIsl OPIraHW3Ma YeI0BEKa;

UCIIOJIb30BaTh MOJyYeHHbIE IPECTaBIeHUs O cepax npodeccuoHaNbHON AeATeIbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY IS NPOQEeCcCCHOHATHHON
OpPHUEHTAIUH U JJIS1 OCO3HAHHOTO BBEIOOpA XUMHUH KaK MPO(UIBHOTO MpeaIMeTa MPH MPOAOIDKEHAN
00y4yeHMsI Ha YPOBHE CpeJIHEro o01ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATEIbCKON NEATEIbHOCTH XUMHUUECKON 1
XUMHUKO-9KOJIOTUYECKON  HAIPaBJIEHHOCTH, IPUOOPECTH  ONBIT  IPOBEIEHUS  Yy4EOHBIX
HCCJIEJIOBAaHUM B YCIIOBHUSIX 0Opa30BaTEJIbHBIX OpPraHM3allMil, a TaKKe OpraHu3aluil (LEHTPOB)
JIOTIOJIHUTEIBHOI0 00pa3oBaHUs JeTel.



TemaTHyeckoe IVIAHMPOBaHue 8 Kiace

Ne HanmeHnoBaHue pazqenoB 1 TeM y4eOHOTO IpeMeTa. KomnuectBo
n/n 4acoB
1 IIepBoHauanbHbIe XMMUYECKUE TTOHSTHS. 25
1.1 XuMusi—BaxkHasi 00J1aCTh €CTECTBO3HAHHS U MMPAKTUUECKOH eI TEIbHOCTH YeJIOBEKa. 6
1.2 BeniecTBa UX XUMHYECKHE PEAKIIUU 19
2 Baxxuelinue npeacTaBUTENIN HEOPTaHUUECKUX BEIIECTB 46
2.1 Boznyx. ITlonstue o razax. Kucnopon. Oxcumpl. 14
2.2 Bopopona. IloHsiTHe 0 KHCIOTaX U CONIAX 6
2.3 Bopa. PactBopsr. [ToHsTHE 00 OCHOBaHHIX 12
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETMHEHUH. 14
3 [TepuoanueckuiizakonullepnoanueckascucreMaxumuueckuxaaeMenToB/[. 1. Meneneena. 26
CrpoeHne aToMOB. XHMHUUeCKa SICBsI3b. OKHCIUTEILHO-BOCCTAHOBHUTEILHBIC PEAKIIHH.
3.1 [Tepuoanueckuii 3akoH u [lepuoanyeckas cuctema xumudeckux snementoB .M. Menneneesa. 14
CtpoeHue aToma
3.2 Xumnueckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIIH. 12
4 PesepBHOE BpeMsl. 5
Hroro 102




TemaTnyeckoe IVIAHUPOBaHUeE 9 Kiacc

Ne HammeHoBaHme paznenoB U TeM ydeOHOTO mpeaMeTa KomuuecTtBo
n/n 4acoB
1 BemecTBo M XMMHYecKas peaKuus 20
1.1 [ToBTOpenue u yriy0ieHne 3HaHUH 0 BelecTBe
1.2 OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHHUS XUMHUIECKHAX PEAKIHN
1.3 DJIEeKTPONUTHIECKAsT AUCCONUAI. XUMUICCKHE PEaKIIMU B PacTBOpax 12
2 HemeTanibl 1 MX cOeiMHEHUS 33
2.1 OOmas xapakTepucTHka XuMuieckux 31eMenToB VIIA-rpynnsl. Ianorenst 7
2.2 OOmas xapakTepucTHKa XUMH4IecKux 31eMeHToB VIA-rpymmsl. Cepa u e€ coeuHeHns 7
2.3 OOmmas XxapakTepUCTHKA XUMUIECKUX 31eMeHTOB VA-rpynmsl. A30T, ¢pochop U UX COeAUHEHUS 7
2.4 OOmas XxapakTepHUCTHKA XUMUUIECKUX 31eMeHToB |V A-rpynmsl. Yraepox u kpeMHUH, X coeauHerus. bop 12
3 MeTaiibl M MX COCINHEHHS 22
3.1 OO1re cBOMCTBA METAIIOB 3
3.2 Baskueimme MeTamisl 1 UX COSTUHEHUS 19
4 XuMusl ¥ OKpYKa0mIasi cpeaa 3
4.1 BemecTtBa 1 MaTepHaibl B )KU3HU YenoBeka. OCHOBBI I'PaMOTHOCTH IKOJIOTHUECKOH 3
5 O0001IeHre 3HAHUI 23

PesepBHOe Bpems 3
102

O6Luee KOJIMYECTBO YacCOB IO IpOorpaMmme







