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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa MO XUMHHM OCHOBHOTO o00ImIero oopa3oBaHusi (yriyOJaEHHBI YpOBEHB)
COCTaBJICHA HAa OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mpeacraBieHHbix B @I'OC OO0, c yderom
denepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[Tporpamma mo xumun pazpaboTaHa ¢ IeIbI0 OKa3aHUs METOUYECKON OMOIIY YUUTEIIO B
co3/laHuM paboueil mporpamMmsl 10 y4eOHOMY ITpEeIMETY.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOwed crpareruun oOydeHus,
BOCIIUTAaHUSI W pa3BUTHs OOYyYAIOMIMXCS CPEACTBAMU Y4YEeOHOrO TIpeAMEeTa, OIpeeNseT
00s13aTeNIbHOE TIPEAMETHOE CO/IepPIKaHue, ero CTPYKTYpPY IO pa3zienaM M TeMaM, paclpeieieHne
10 KJ1accaM, PEKOMEHIyEeMYI0 [0CIIe10BaTEIbHOCTh U3YUEHHSI XMMUU C YUETOM MEKIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamMmme 1mo XMMHM yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO TpeaMeTa B
peanmu3anuy TpeOOBAaHWHA K IJIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyibrataM o0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BMJIOB Y4e€OHO-IIO3HABATEIHbHOM
JeSITeIbHOCTH 00yUaroIIerocs 10 OCBOCHUIO yYEOHOT0 COIEepKaHMSL.

W3yueHne XMMHUU Ha YpOBHE OCHOBHOTO 0OmIEro oOpa3oBaHWS OPHUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, Pa3BUTHUS HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH M HMHTEPECOB OO0ydYarolIuXcs, Ha
poIoJDKeHHEe 00ydeHHs Ha YPOBHE CpPEeTHEro 001ero oopa3oBaHus.

3HaHUEe XUMHUH CIY)KHT OCHOBOW /T (DOPMHUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
NPECTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XHMHUECH
IPEeJCTaBICHUS O MIPEBPAILEHUSIX YHEPTUU U BELIECTB B IPUPOAE, O MYTAX PEIICHHs rI100aIbHBIX
npobieM  yCTOWYMBOIO  pa3BUTHS ~ 4YEJIOBEYECTBA  —  CBHIPbEBOM,  HHEPreTHUYECKOM,
IPOJOBOJILCTBEHHOM  MpoOieM, MpoOJeMbl  SKOJOTMYECKOW  0e30MacHOCTH, mpodiieM
3IpaBOOXPAHEHHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl CaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPBhI
JMYHOCTH 00yYaroImuxcs, ux o0uie u GQyHKIMOHAIbHOW PaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaroIIiXcs,
HaBBIKOB  HMX  CaMOCTOSTENbHON  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
poeCCHOHAIBHON JESTENHHOCTH;

3HAaKOMHT CO CIENU(PHUKON HAyIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBHI IPECTABICHUN O
€IMHCTBE MPUPOABI U YEJOBEKa, SABJSETCS KIIOYEBBIM ATAOM B (POPMUPOBAHUU €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH O00YyYaroIuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K TpPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHUS B OOYYEHMH XMMHU 00ECHEUMBAIOTCS CHEUU(UKON comep kaHus
IpeaMeTa, KOTOPBIN SBJIAETCS MENarorniyecku aJalTUPOBAHHBIM OTPAKEHUEM OIPEEIEHHOIO
JTana pa3BUTUS XUMUH.

Yray6néHHbI Kypc XMMHHA OCHOBHOTO OOIIEro 00pa3oBaHMs OPHEHTUPOBAH HA OCBOCHUE
00y4aromyMHUCs CUCTEMbI MEPBOHAYANBHBIX MOHATHH XMMUHU, OCHOB HEOPraHWYECKON XUMHH,



OCHOBOIIOJIATAIOIIMX MPEACTABICHUNA OOLEH XMMUU U OTIENbHBIX 3HAYUMBIX IOHATUH
OPraHU4EeCKON XUMHH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuMHuYecKoW peakuuu. OOe 3TU CUCTEMBI
OpraHM30BaHbl N0 MPUHIUITY IOCIEA0BATENBHOIO Pa3BUTUSl 3HAHUNH HA OCHOBE TEOPETHUYECKUX
IIPEJICTAaBICHUM Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

Ilepuonnueckoro 3akona JI.11. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

IPEJICTaBICHUNA 00 NEKTPOIIUTUYECKON JTUCCOLMAIIMY BEILIECTB B PACTBOPAX;

0 XMMHUYECKON KHUHETHKE U TEPMOANHAMUKE.

B ocHOBy TeopeTMueckux 3HAHUH IOJIOKEHBl AMIMPHUYECKU IOJIy4YeHHbIE (DAKTHI.
TeopeTnueckue 3HaHMSI Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYrOMy U
00eCTIeYnBarOT 00YJaIOIUMCS BO3MOKHOCTh OOBSICHITH U TPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
U 00J1aCTH NPAKTUYECKOI0 MPUMEHEHUS U3y4aeMbIX BEILECTB.

OcBoeHnue cozepkaHus MPOrpaMMBbl [0 XUMHUH ITPOUCXOAUT C UCIIOJIb30BAaHUEM 3HAHUH U3
paHee M3y4YCHHBIX YYEOHBIX MPEAMETOB: OKPYKAIOUIMA MHUp, OMOJOTHs, (HU3MKaA, MAaTEeMaTHKa,
reorpausi, TEXHOJIOTHsI, UCTOPUSL.

[Iporpamma ocHoBHOro o0O0mIeEro o00pa3oBaHus MO XUMHUU (YrIyOJIEHHBIA YPOBEHB)
OpUEHTHPOBaHAa Ha COXpaHeHHE (YHIAAMEHTAIBHOTO XapakTepa oO0pa3oBaHMs, cHeuupuku
y4eOHOTro TpeaAMETa U 00ECTICUCHHE YCIIEIITHOTO OOYUEHHS Ha CIEAYIOIIEeM YPOBHE 00pa30oBaHuUs.
B nporpamMmMe no xumun peanusyeTcsl pa3BUBarollasi U IpakTHUeCcKas HalpaBJIE€HHOCTh 00y4eHus
XUMHUH, TuddepeHnmanus o0yueHus, BKIoYaroas npoGuibHyo MOATOTOBKY 00yJaromuxcs 1
Hocjeayrolee caMoonpeiesieHue B BbIOOpe HanpaBieHuss 00y4eHHs B IPOQHIIBHBIX KJIaccax.

VYrinyOonénHoe u3yyeHHE XMMHMH CIIOCOOCTBYET pealu3aluu 3aj1ad Mpo¢ecCHOHaIbHOU
OpUEHTAllMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXI0My OOydaromeMycs
IPOSIBUTh CBOM HMHTEJUIEKTYalbHblE M TBOPYECKHE CIOCOOHOCTM NpPU H3YyYEHHHM Y4eOHOro
npeaMera, HeoOXOAMMble Ui TMPOJNOJDKEHUs oO0pa3oBaHMs W JajbHEHIIed TpyaoBOH
JeSITEIbHOCTH.

[Tporpamma nmo xumuu (yriayOi€HHBIN ypOBEeHb) NMpeAHa3HaueHa Ui HMCIOJIb30BaHUS B
00pa30BaTeNbHBIX  OpPraHU3alMAX, pEAIM3YIOUIMX MHporpammbsl  Au(QepeHIrpOoBaHHOTO
(yriay6nénHoro, npouIbHOT0) U3YUYEHUS OTJENIBbHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O
o01rero oOpa3oBaHUsI.

O6pa3oBarenbHble (YHKIIMU XUMHUU, U3y4aeMOil Ha yriyOJeHHOM ypOBHE, pealn3yIoTCs B
nporecce (OPMHPOBAHUS 3HAHUN OCHOB XMMMYECKOW HAyKW KaK OOJIACTHM COBPEMEHHOIO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JIEATEIILHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyNbTypbl. 3ajaua y4eOHOTO mpeIMeTa COCTOMT B (OPMHPOBAHUH CHCTEMBI
XUMHUYECKHX 3HAHUW — Ba)KHEHIIMX (DaKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHHH,
JOCTYIHBIX 000OLIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, f3bIKa HayKH, B TNPHOOIIEHUH K
HAYYHBIM METOJAaM MO3HAHUS NPH N3YYEHUH BEIIECTB U XUMUYECKUX Peakuuid, popMupoBaHUH U
pPa3sBUTHM IO3HABATEJIBHBIX YMEHHMH M CIIOCOOOB AEATEIBHOCTH M MX NPHUMEHEHUHM B y4eOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIE0BATENIBCKOM 1€ TEIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTIO
0OpalIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[lenn w3yueHUs] XWMHUHM OTPAXAOT HAMpPAaBICHHOCTh OOYYEHUSI Ha pa3BUTHE U
caMOpa3BUTHE JINYHOCTH, POPMHUPOBAHNE €€ UHTEIUIEKTA U OOLIEH KyJIbTYypHI.



N3yueHne XMMuM HalpaBJI€HO HA JOCTHXKEHHE CICAYIOIIMX LEeH:

dopMHpOBaHNE HMHTEIEKTYaTbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMoOOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

dbopMUpOBaHHE CHUCTEMbl XMMUYECKHUX 3HAHUNH KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHOU
KapTUHBl MUpa, KaK OCHOBBI JJI IOHUMaHHsI XMMUYECKOW CTOPOHBI SIBJICHUN OKPYXKarOIIEro
MHpa, OCBOCHHUE SA3BbIKA HAYKU;

npuoOIIeHne o0y4JaroIUXcsl K CaMOCTOSITeNIbHOM MMO3HABATEIbHOM U HCCIIe10BaTEIbCKON
NESATENIbHOCTH, K Hay4HbIM MeETOJlaM IMO3HaHUsS, (OPMUPOBAHHWE MOTHBAIMM U Pa3BUTHE
CIIOCOOHOCTEN K M3YUEHUIO XUMUH;

dopmupoBanue o0meH (yHKIMOHAIBHON M €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHCIie YMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU U3YyYECHUU XHUMHUH, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM 1€ATEIBHOCTH;

pa3BuTHe y OOydaromMXCsi WHTepeca K HM3YUYEHUI0 XUMHH U cdepaMm IesTeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGMIS U
HAIPaBIEHHOCTHU JAJIbHEHIIIET0 00yUYEeHHUS;

OCO3HAHHWE LEHHOCTU XMMHMUYECKUX 3HAHUH B KU3HU 4YEJIOBEKAa, IOBBIIICHHE YpPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE IEHCTBHM, IMPUHOCSIIIMX Bpel OKpYXKarloLed cpene u
3J10POBBIO JIIOJEH;

npruoOpeTreHne oOydJaroUIMMHUCS OIbITa CAMOIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), HEOOXOAMMBIX JUIsl pa3JIMUYHbBIX BUJOB JIEATEIbHOCTH.

Ha yrny6nénnoe u3ydenne yueOHoro npeamera « Xumus» orBoautcs mo 102 vaca B 8 u 9
kJaccax (2.5 yaca B Henieno) 85 4acos.



COJAEP)KAHUE OBYYEHUA
8 KJIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

XuMus — BakHas 00JIacTh €CTECTBO3HAHUS M MPAKTUUYECKOH JEATEIBHOCTH YEJIOBEKA.
[Tpeamer xumuun. Pons xuMuu B xu3HH uesnoBeka. Kpatkue cBegenust 00 CTOpUM BOZHUKHOBEHUS
U Pa3BUTUS XMMHU. XUMHS B cCUCTeMe HayK. Tena m BeniecrBa. PuszMuecKne U XMMHUYECKHE
CBOMCTBA BEHIECTB. ArperarHble COCTOSHHUA BellecTB. [loHATHE O TEOpPETHYECKUX U
AMIMPUYECKUX METOJaX II03HAHUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JII0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCINPOBAHUE,
BblunciieHue. [IpencraBieHus 0 HaydYHOM [TO3HAHUU HA TEOPETUUECKOM YPOBHE: Hay4YHbIE (DAKTHI,
npobiema, THIoTe3a, TEOpus, 3aKOH.

A3p1k xumud. VICTOYHUKY XUMHYECKON HHpOpMAaIHH.

[Tonstne o0 Meromax paboOTHl ¢ XMMHUYECKMMHU BemectBamMu. OOOpyIOBaHHME MIKOIBHOU
xumuyeckoi nadopatopuu. [IpaBuna 6e3onacHOro oOpaiieHus ¢ BeIEeCTBaMU U JIAOOPaTOPHBIM
00opynoBaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie CMecu: BO3IYyX, MPHUPOIHBIN Ta3, HEQTh,
IPUPOJIHBIE BOJBI, TOPHBIE MOPOALI U MUHEpabl. [IOHATHE O FOMOIEHHBIX M TI'€TEPOTE€HHBIX
cmecax. CrnocoOsl pazaeneHus cMecei. OuncTKa BEelecTB.

BemectBa M XMMHYECKHME peakUUU. ATOMBI M MOJIEKYJIbl. XHMHUYECKHE DJIEMEHTHI.
CuMBOJIBI XUMHUYECKUX 371€MEHTOB. [IpocThie M CiloXHBIE BellecTBa. MeTayuibl U HeMeTalIbl.
BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumnueckas popmyina. BaneHTHOCT aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocTaBa BemecTB. OnpesesieHre BaJICHTHOCTH 3JIEMEHTOB 10 (hopMysiaM OMHAPHBIX COETUHEHUIN
U cocTaBiieHHe (opMysl OMHAPHBIX COEAMHEHUN MO BAJIEHTHOCTU 3JIEMEHTOB. OTHOCHUTEIbHAs
aToMHas Macca. OTHOCUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIEMEHTA
B coenHeHuH. HaxoxxeHue npocreiieil popMyIibl BeLeCTBa IO MAaCCOBBIM J0JISIM 3JIEMEHTOB.

KonnuecTso Bemectsa. Moib. MossipHas Macca. B3anMocBs3b KOJIMYECTBA, MAcChl ¥ YHMCIIa
CTPYKTYPHBIX €IMHHUII BemlecTBa. PacyeTsl mo ¢gopmMynaM XUMHUYECKUX cOelMHEHUN. MomnsipHas
Macca CMeCH BelecTB. MoipHas 01 XMMHUYECKOIO 3JIEMEHTa B coennHeHUH. HaxoxaeHue
npocreinielt (opMyIbl BEIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@U3NYECKNE U XUMHUYECKHE SIBICHUsS. XMMHMUYECKas peaklus U €€ NPU3HAKU. YCIOBHSA
MIPOTEKAHUS XUMUYECKUX PEAKIM. 3aKOH COXPAHEHMS MAcCChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. XKusHe u gestenbHocTh M.B. JIoMoHOCOBa. XnMHueckue ypaBHeHUs. THUIIBI XHMUYECKUX
peakuuii (COeAMHEHUs, pa3oKeHUs, 3amelleHus, oOMeHa). PacueTsl TO XHUMHUYECKHM
YPaBHEHUSIM.

OKCMEPUMEHTATIBHOE U3YYCHUE BEIIECTB U ABJICHUN. 3HAKOMCTBO C XUMHYECKOH MOCYA0M,
C MpaBWJIaMU pabOTHI B TAOOPaTOpUH U TPHUEMaMHU O0paIeHHs ¢ TaOOPaTOPHBIM 000PYAOBAHUEM.
N3yuenne u onucanue (GpU3NYECKUX CBOMCTB 00pa3[0B HEOPraHUYECKHX BEIIECTB — METAJUIOB U
HemetaiioB. HaOmonenue ¢usnueckux (miaBieHre BOCKa, TastHUE JIbJa, pacCTHpaHHUE caxapa B
CTYIIKE, KHIICHHE U KOHJEHCALlUs BOJbI) U XUMHUECKUX (TOPEHUE CBEUYH, IPOKATMBAHUE METHON
MIPOBOJIOKH, B3aMMOJICUCTBHE COABI MIIM MeJia C COJISTHOM KHUCIIOTOW) siBeHuid. O3HaKOMIICHHE C
oOpa3maMu BemiecTB KojauuecTBoM | moib. HaGmioneHnue u onucaHue NpU3HAKOB MPOTEKAHUS
XUMHUYECKMX peaklMi (pa3jloKeHHEe caxapa, B3aMMOJIECHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM
Oapwusi, TIOydeHUE W pasiiokeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3auMOJCHCTBHE



xene3a ¢ pactBopoM conu meau (I1). M3ydenue crmocoOoB pasneneHus cMecei (C MOMOIIBIO
Maraurta, GUIbTPOBAHKE, BHIIAPUBAHUE, TUCTUILIALNS, XpoMaTorpadus), MPOBEICHUE OUYUCTKU
noBapeHHO# conu. HabmioeHne M onucaHue ONbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHUS
MAacCBhl.

Ba:xHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BelleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOrajapo.
Monsipublii 00béM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH Ta3oB. OmpenesieHne OTHOCHUTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOW OTHOCUTENIBHON IJIOTHOCTH.
OObEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKHUX PEAKIIMSIX.

Kucnopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHue kuciopoja B IpPUPOJE,
du3HYecKre 1 XUMHUYECKUE CBOMCTBA (peaKIuu ropeHus u okucieHus ). [Iporeccel okuciaeHus B
xuBoil mpupoge. Oxcunsl. I[lpumenenue kucimopoaa. CrnocoObl MONYyYEHHUS KHCIOpOAa B
naboparopun W mnpombiiuieHHOCTU. [loHsTHe o kartanmuzarope. KpyroBopor kuciopoza B
npupoze. O30H — ajutoTporHas MoAuduKanus Kuciaopoaa. O30HOBBIN CIIO, €ro 3HAYCHHUE IS
JKUBBIX OpraHu3MoB. Pa3pyiiieHue 030HOBOIrO Ciosl.

TemoBoit >(hdexT XuMUYEeCKOW peakiuu, TEPMOXHMMHUYECKHE YypaBHEHHUS, 5K30- H
SHAOTEPMHUECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yris W MeTaHa B KayecTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dekre.

Bopmopon — snemeHT 1 mpoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Guzndeckue
U XMMHUYECKHUE CBOMICTBa, MPUMEHEHHE, CIOCOObI MmosydyeHus. [oHATHE O KUCIOTaX M COJSIX.
Hcnonb3oBaHue BOJOpoa B KaUYECTBE TOIUIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona kak pactsopureins. PactBopsl. HacklenHusie n
HEHACBIIICHHBIE PacTBOPHL. PacTBopuMOCTh BemiecTB B Boje. DakTopbl, BIUSIOMIAE Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrmocoObl BBIPAKEHUS KOHIIEHTPALUU
PacTBOPOB: MaccoBas J0JIs1 pACTBOPEHHOTO BEIIECTBA, MOJISIpPHAS KOHIIEHTpalus. Ponb pacTBOpoB
B IIPUPOJIC U B KU3HU YEIOBEKA.

Xumnueckue cBoicTtBa Bojbl. [loHstre 00 ocHoBaHusix. [loHsTHe 00 WHIUKATOpax.
Kpyrosopot Bojbl B ipupoie. 3arpsi3HeHre TpUpOoAHBIX BoJI. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3sywomue  (OCHOBHbIE,  KHUCIOTHbIE, amQoOTepHble) U  HecojieoOpa3yrolue.
MexyHaponHas HOMEHKJIaTypa OKCHUIOB. TpuBHalibHblEe Ha3BaHMs OKCHAOB. dusmueckue u
XapakTepHble XMMHUYECKHE CBOMCTBAa OKCUIOB (B3aMMOJECHCTBHE C BOJOW, C KHUCIOTaMU U
OCHOBaHUSIMHU, C APYrUMH okcuaamu). [lonyuenue okcuaos.

[TonsiTe O THIPOKCHIIAX — OCHOBAHMSIX M KHUCIOPOJCOJEp)KAalINX KHUCIOTax. KuCIOTHI.
Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa M TpUBHAJbHbIE Ha3BaHUS KHCIOT.
®dusnueckue U XMMHYECKUE CBOMCTBAa KHUCIOT (B3aMMOJIEUCTBHE C METaJJIaMU, C OKCHUIaMU
METaJNIOB, OCHOBaHUAMH M coiiiMu). Psa axktuBHoctu metaioB H.H. bekerosa. Ilonmyuenue
KUCJIOT. KUCI0THI B IpUpO/Ie, MPUMEHEHHE BAXKHEHIITNX KHCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKJIATypa OCHOBaHUH. TpuBHallbHbIE Ha3BaHus ocHOBaHUU. [llenoun, nx
CBOICTBa (B3aMMOJICHCTBUE C KHCIOTHBIMH OKCHIAMH, KUCIOTAMH U COJSIMH) M CIIOCOOBI
nosydeHusi. HepacTBopuMbIe OCHOBaHMs, MX CBOWCTBA (B3aMMOJCWUCTBHE C KHCIOTaMH) W
criocoObl momydeHus. AmportepHocTs. [loHsTHE 00 aM(oOTEepHBIX THAPOKCHUIAX (HAa MpUMEpe
TUAPOKCHUIOB IIMHKA U aFOMUHUS): XUMUUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C KHUCIOTAaMU U
1IeJI04aMu ) U MOJTy4YEHHUE.



Conu (cpenHue, KHCIbIE, OCHOBHBIC, JBOWHBIC). MexIyHapoaHAsT HOMEHKJIATypa COJCH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIpUMEpE
cpennux coneit. [lonyuenue coieil.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

DKCIIEPUMEHTAIbHOE U3yUYEHNE BEILIECTB U SBJICHUI:

KOJIMYECTBEHHOE ONPEIEIIEHNE COAEPKAHUSA KUCIOPOJa B BO3/1YX€E;

NoJy4eHue, coOupanue, pacro3HaBaHUe U U3y4eHHUE CBOHCTB KHCIOPO/a;

HaOJI0/IeHUE B3aMMOJICICTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUIl BO3HUKHOBEHHUS U
MIPEKpaIICHUs] TOPEHUS;

O3HAKOMJICHHE C 00pa3iaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE CBOMCTB BOIOPO/Ia (TOpEeHHE);

B3auMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCJIeIOBaHNE 0COOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IM4YHON pacTBOPUMOCTHIO;

IIPUTOTOBJICHHE PACTBOPOB C OMPEEIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIACICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIHEM);

OIpe/iesIEHUE PaCTBOPOB KUCJIOT U IIEI0YEH ¢ MOMOIIbI0 UHAUKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

uszydeHue B3aumojeiicteus okcuna meau (lI) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MeTaJUIaMH, PEaKINil HeUTpanu3alum;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHHI, BRITECHEHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa
COJIH;

B3aMMOJEMCTBHE THAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U ILEJIO0YEH;

pEllIeHnEe DKCIEPUMEHTAIbHBIX 3a7ad N0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCTUHEHUINY.

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

Crpoenne aToMOB. XuMHuecKas cBA3b. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINN.

[lepBble TOMBITKH KJIACCU(PUKALNUUM XUMHUECKUX 3yieMeHToB. [loHsTHe o rpynmax
(ceMelicTBax) CXOAHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEIbHBIX METaljiaX, rajoreHax,
UHEpPTHBIX (OJAropoJIHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyloT aM@oTepHbIe OKCHUIBl U
TUAPOKCHUIBI.

Ilepnonnueckuit 3akoH. OTkpsiTHe lleprogmueckoro 3akona. Ilepmonnueckas cucrema
xummnueckux snemeHtoB [[. . MenneneeBa. KopoTkonepuoanast 1 AiMHHONEpUOIHAS (OPMBI
tabmuipl «Ilepuonnyeckas cucrema xuMmuueckux snementoB [[. M. MenneneeBay. [lepuonsl u
rpynsl (A- u b-rpynmsr).

Ctpoenne aroMoB. CoctaB aroMHbIX saep. M3orombl. PannoakTHBHOCTh. DJNEKTPOHBI.
DJeKTpoHHAs OpOWTaNb. DHEPreTHYeCKUe YPOBHU U TMOMYpPOBHH aroma: S-, pP-, d-opOurtanu.
DJNeKTpOHHbIE KOH(UIYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puzndeckuit
CMBICI MOPSIIKOBOIO HOMEpa, HOMEpa Mepuojia U Ipynmnsl daeMeHTa. CTpoeHue 3JIEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xumuueckux diemeHTOB Ilepwommueckorr cucremsr J[. .
MenpgeneeBa: pacHpeiesieHHe 3JIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHSM U
opouransam. ®usznueckuii cmbicn [leproandyeckoro 3aKoHa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipynmnam U nepuojaM. MI3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB



COEMHEHUN XUMHMUYECKUX DJIEMEHTOB B IEPHOJAAX U Ipynnax. XapakTepUCTHKa XMMHUYECKOIO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoni cucreme /1. 1. Menneneena.

3unauenue [lepuonnueckoro 3akoHa u [lepuoauyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MeneneeB — y4eHbIi U IpakIaHKH.

ONEeKTPOOTPULATEILHOCT ~ XUMHUYECKUX  3JEMEHTOB. XHUMMYecKass CBs3b. Buabl
XUMHYECKON CBSI3U: KOBAJICHTHAs MOJSpPHAs CBSA3b, KOBAJECHTHAs HEMOJSIPHAsl CBSA3b, MOHHAL
CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM U MOHHOM CBSA3H. DJIEKTPOHHBIC U CTPYKTYpPHBIC
(dopmyibl BemecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHble BemiecTBa. THUMbI KPUCTAIIMYECKUX PELIETOK: MOHHAS,
aTOMHas1, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OrmnpeneneHue CTENEHEH OKUCIEHHs aTOMOB B  OWHApHBIX
coequHeHusX. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. Ilpomeccel okucneHus u
BoccTaHoBieHUA. Oxucinutenu U BoccraHoBuTenu. CocTaBleHHME YpaBHEHMH MPOCTBIX
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUH M PACCTAaHOBKA B HUX KOI(D(UIIMEHTOB METOJOM
AJIGKTPOHHOTO OallaHca.

OKcIepUMEHTAIbHOE U3yYeHHE BEILECTB U SBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3ljaMy METalIOB U HEMETAIIJIOB;

MOJIEJIMPOBAHUE CTPOEHHUS MOJIEKYJ IIPHU MOMOIIU PUCYHKOB, MOJEJNEH, ANEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

IPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuy pa3iokeHus, COeTMHEHNs).

Me:xknpeameTHbie CBSI3U

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHHUU XMMHH B 8 KJacce OCYIIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHbIX MOHATUMN, TaK U MOHATHH, MIPUHATHIX B
OTJIC/IbHBIX €CTECTBEHHBIX HAYKaX.

OO01ure ecTecTBEHHO-Hay4YHbIE TMOHATHA: ABJIEHUE (IIPOLiecC), Hay4HbIM (akT, runoresa,
TEopusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, NepUOJUUYHOCTb, HAOIIOAEHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

@dusmka: SBIEHUS MNPUPOJBI, (U3NYECKUE SBJICHUS, BEIIECTBO, TeJO, (QHU3NUECKUe
BEJIMYMHBI, €IUHUIBI HW3MepeHus, o0bEM, Macca, arperatHble COCTOSIHME BEIEeCTBa, aToM,
AIIEKTPOH, MPOTOH, HEWUTPOH, MOH, MOJIEKYJIa, CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIbIX
(KpUCTAJUIMYECKHX ) TeJ, DIIEKTPUUECKHUNA 3apsil, KOJTMUECTBO TEIJIOTHI.

Buonorus: 6uocdepa, porocunTes, mporeccsl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TMOPOJBI, IOJE3HbBIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

TexHonorust:  TexHocepa, MPOU3BOACTBO, XHMUYECKHE  TEXHOJIOTUH,  CBIPbE,
KOHCTPYKLIMOHHBIE MaTEpHaIIbI.

9 KVIACC

BenecTBo 1 XUMHYeECKAsl peaKIusi

[ToBTOpeHwme u yriy0aeHne 3HaHUH OCHOBHBIX pa3ieioB Kypca 8 kinacca. CTpoeHue aTOMOB.
CBoiicTBa aTOMOB XHUMHYECKHX DJE€MEHTOB, HX KOJHWYECTBEHHbIE U KayeCTBEHHbIE
XapaKTEPUCTUKU (paguyc, DJIEKTPOOTPULIATENBHOCTD, SHEPIrust MOHM3ALINH).
[TocnenoBaTenbHOCT 3aMOJIHEHHSI 3JEKTPOHHBIX OpOuTaneil aroMOB MallbIX IEpHOJOB.
OcoOeHHOCTH ~ 3allOJHEHHUS  JJCKTPOHHBIX  OopOuTamell  aroMOB  OOJIBIIMX  TMEPHUOJOB.



Ilepnonnueckas cucreMa XMMHYECKUX JIEMEHTOB B CBETE IMPEACTABICHUI O CTPOCHHM aTOMA.
CreneHb OKUCIEHUS U BAJICHTHOCTb. [IpencraBinenre o nepuoandeckoil 3aBUCUMOCTU CBOMCTB
XUMUYECKUX  JJIEMEHTOB  (DJIEKTPOOTPULIATEILHOCTh,  OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUIOB U THAPOKCUIOB) OT CTPOSHUS aToMa.

Ctpoenue BemuecTBa. BemiecTtBa B TBEpAOM, KHJIKOM U ra3000pa3HOM COCTOSHUU. Bubl
XUMHUYECKOW CBSI3W: MOHHAs, KOBaJCHTHAs (HEMOJsIpHAs, MOJSIpHAs); OOMEHHBIH W JIOHOPHO-
AKUENTOPHBIA MEXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.

MexMOoJIeKyIIIpHbIE B3aUMOJISHCTBHS (BOJIOPOIHAS CBA3b, CHIIbl Ban-nep-Baansca). Turbl
KPUCTAIIMYECKHX PEIIETOK — aTOMHAsl, MOHHAsI, METaJUIMYECKasi, MOJIEKYJISIpHAs — U OCOOEHHOCTH
WX CTPOCHHS. 3aBUCHMMOCTb CBOMCTB BEIIECTBAa OT THUIIA KPUCTAUIMUECKOW PEIIETKH U BUJA
XUMHYECKOMU CBSI3H.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHHUS XUMHYECKHX peakiuil. Knaccudukanus
XUMHUYECKHUX PEaKIHM M0 pa3IuYHbIM MpU3HaKaM (110 YUCIY U COCTaBY yYaCTBYIOIIUX B pEaKIIUU
BEIIIECTB, 10 TETUIOBOMY 3(DPEKTY, 0 H3MECHEHHIO CTEIICHEH OKUCIICHUSI XHMHYECKUX JICMEHTOB,
no OOpaTUMOCTH, MO YYAaCTHIO KaTajlu3aTopa, IO arperaTHOMy COCTOSTHHUIO pearupyromux
BEIIIECTB).

DJIEMEHTBl XUMUYECKOM TEPMOJMHAMHUKH. DHEPreTuka XuMudeckux peakuuil. TemioBoit
3p(deKT XUMHYECKOH peakuuu. OK30- U OSHIOTCPMHYCCKHE PEAKIMH, TEPMOXHUMHYCCKUC
ypaBHeHus1. 3akoH ['ecca u ero cineAcTBuUs. BeraucieHus mo TepMOXUMUYECKUM YPaBHEHUSIM.

[loHsiTHE O CKOPOCTHM XHMMHMUYECKOW peakiuu. 3aKoH AecTByrommx macc. Dakrtopsl,
BIUSIONIME HA CKOPOCTh XMMHYECKOW peakuuu. JHeprus akTuBauuu. [loHsTHE O KaTanuse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTne 06 0OPaTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHsITHEe 0 XUMUYECKOM
paBHOBecuu, npuHImn Jle latense. YcnoBus cMenieHuss XMMHUYECKOro paBHoBecHs. DakTophl,
BIMSAIONIME HA COCTOSSHUE XHWMHMUYECKOro paBHOBecud. IIporHosmpoBaHue BO3MOXKHOCTHU
MPOTEKAHUs XUMUYECKUX MPEBPAIICHUN B Pa3JIMUYHBIX YCIOBHSIX Ha OCHOBE MPEACTaBJICHUN 00
M3YYEHHBIX JIEMEHTAaX XUMUUYECKOW KUHETHUKU U TEPMOINHAMUKH.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
CBOMCTBAa XMMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKUCJIEHUs. BaKHbIEe OKUCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamusi  (xapaktepuctuka). CocraBieHHEe  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MCIIOJIb30BAHUEM METO/1a JIEKTPOHHOT O OanaHca.

DNEeKTpoNUTHYECKass JAuccounanus. XHUMHYECKHME peakluu B pacTBopax. Teopus
AIIEKTPOIUTUYECKON qucconuanuu. PactBopenue kak pusuko-xumudeckuit mporecc. [Tonstue o
TUApPATAX U KPUCTALIOTUIpATaX. DIEKTPOIUTHI M HEANEKTPOIUTHI. KaTnoHbl, aHMOHBI. MexaHu3M
JTUCCOITMAIIMN BEIECTB C pa3IMYHBIM BHUJOM XHUMHUYeCKoW cBsizu. CuibHBIE W clabble
AeKTpoduThl. CTEeneHb JUCCOLMAIMU, KOHCTaHTa Auccounanuu. MloHHoe mpousBeaeHrue BOJIbI.
Bonoponusiit nokazarens. UHIUKaTOpBl. DNEKTPOIUTUYECKAS TUCCOLMALIUAS KUCTIOT, OCHOBAHUMN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TPOTEKaHWs] pEaKIuii HOHHOTO OOMeHa.
MonexynsipHble, TOJIHBIE W COKpAalIeHHblE HMOHHBIE ypaBHEHHUs peakiuil. CBoiicTBa KHUCIOT,
OCHOBaHMH W COJIE B CBeTe TMPEACTaBICHUH 00 AIIEKTPOJIUTUYECKON JIHCCOLMAIIHH.
KauecTBeHHbIE peakliii HA HOHBI.

I'maponus coneil. MloHHBIE ypaBHEHMSI THUAPOJM3a COJIEH. XapakTep Cpeabl B BOJHBIX
pacTBOpax COJICH.



OKCIIEpUMEHTAIbHOE HW3y4YCHHME BEIIECTB U SIBJIECHUI: O3HAKOMIIEHHE C MOJEISIMHU
KPUCTANTHYECKUX PELIETOK HEOPTraHWYECKHX BEUIECTB — METANIOB U HEMETauoB (Tpadura u
ajamasa), CJIOKHBIX BEIECTB (XJIOpHUAa HATPUs);

UCCJICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peaklnuu OT BO3AEHCTBHS PAa3IUUHBIX
(hakTOpoB;

OTIBITHI, WIUTIOCTPUPYIOIIKE 00PAaTUMOCTh XUMHUYECKHX PEaKLIUH;

M CCJIEJOBaHME JIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOLIECCA JUCCOLUALIMU KUCIIOT, LIeJIouen
U COJICH;

IPOBE/IEHUE OIBITOB, WILTIOCTPUPYIOIINX IPU3HAKY IPOTEKAHUS PeaKMi HOHHOIO 0OMeHa
(oOpa3zoBaHue ocajka, BBIICICHHE Ta3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHHE UHINKATOPOB (JIaKMyca, METHIIOpaHka 1 (peHorasenHa) 1Jist OnpeeeHus
XapakTepa cpesibl B pacTBOpax KMCIOT, OCHOBAaHUM U COJIEH;

IPOBE/ICHUE ONBITOB, WUIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pa3iokKeH!sl, COeIMHEHU);

pacro3HaBaHUE HEOPraHUYECKUX BELIECTB C TOMOUIbIO0 KAYECTBEHHBIX PEaKUi Ha NOHBL;

pelLlIeHHEe SKCIEePUMEHTANbHBIX 337ad Mo TeMaM: «OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHBIE
peakuuny, «'uaponus coneiny, «IAEKTPOTUTHUECKAS TUCCOLUALIS.

HemeTauibl 4 MX coeJUHEHHS

OO6mas xapaktepuctuka HemeTauioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHUMHUYECKUX
3JIEMEHTOB, MPOCTBIX BEIECTB, AIOTponus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
HemeTaisioB. CpaBHUTENbHAS XapaKTePUCTUKA COEAMHEHUH HEMETaIOB.

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBa MPOCTHIX BELIECTB — TraJOr€HOB.
XuMHUECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMoJieiicTBrE ¢ MeTaJlJIaMU, HEMETaJUIaMH, BOJIOM,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJ0pOBOAOPO/Ia Ha OPTaHu3M uesoBeka. BakHele Xaopuabt
U X Haxox/jeHue B npupoje. [loHsaTrue o KucaopoIcoiepkaiiux KUCI0Tax Xjaopa U UX COJSIX.

VVIA-rpynmnel. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHH OKHCICHMS.
Crpoenne M (u3nYecKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa M Cepbl. AJUIOTPOITHBIE
MoauM(UKAIMK KHUCIOpoAa U cepbl. XHUMHUYECKHE CBOICTBa cepbl (B3aUMOJECHCTBHE C
HEMeTaJUIaMHM, METaJUlaMH, KOHLEHTPUPOBAHHBIMU Aa30THOW U  CEPHOW  KHUCIIOTaMH).
CepoBoniopol, cTpoeHHe, (U3MUECKHE W  XUMHYECKHE CBOWCTBAa  (KUCIOTHBIE U
BOCCTAaHOBUTENIbHBIE CBOWCTBA). OKCHABI Cepbl KakK NPEACTaBUTENH KHUCIOTHBIX OKCHIOB.
Cepnucras kucnora u ee conu. CepHasi KUCIIOTa, PU3NYECKUE U XUMUYECKHE CBOMCTBA (001I1e
KaK MpeACTaBUTENS Kiacca KUCIOT U crneunduueckue). Coau cepHOM KHUCIOThI. XHUMUYECKUE
peaknuy, JeXalue B OCHOBE IPOMBIIIJICHHOTO CI0co0a TMOJIY4YEeHUs CEPHOM KHUCIOTBHI.
[IpencraBiaeHns 0 XUMHUYECKOM NPOU3BOJCTBE U CBA3aHHBIX C HUM Ipodeccusx. [Ipumenenue
CepHOI KUCHOTH U cynbdaroB. KadecTBeHHbIE peakuuu Ha Cynb(UT-, cyabdua- U cynbdar-
aHnoHbl. HaxoxaeHne cepbl M €€ COCOIUHEHUHM B Npuposie. XUMHUYECKOE 3arps3HECHHE
OKpY’KaloIIel Cpebl COSTMHEHUSIMU Cepbl (KUCIOTHBIE 0K/, 3arpsi3HEHHE BO3/yXa), CIIOCOObI
€ro NpeJOTBPAILCHHUS.

OO6mas xapaktepuctuka 37JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE€ B INpHUpone, (HUIMUECKHEe U  XHMHYECKHE CBOWCTBA
(B3auMOJEHCTBHE C METaJlJIaMHU, BOJIOPOJOM, KHCIOpojoM). KpyroBopor a3zora B mnpupoje.
AMMHak, ero (pu3nueckue 1 XMMHUYECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO



pacTBopa), IpUMEHEHHE U TOJydeHHE B JTA0OpaTopuH W MpOMbINUIEHHOCTH. MoH ammoHus,
JIOHOPHO-AKIENTOPHBI MeXaHu3M ero oOpasoBanusi. Coiau aMMOHUS, HUX (HU3HUECKHE U
XMMHUYECKHE CBOWCTBA (pa3joKeHHWE | B3aMMOJCHCTBHE CO WIEIOYaMH), TNPUMEHEHHE.
KauectBennas peakius Ha noHbl ammonus. Oxcunsl azota (I, 11, 1, 1V, V). A3oTtucras xucnora.
A30THasi KHCIIOTa, €€ TMOoiydyeHue, (usmueckne M XHUMHUYECKHME CBOiicTBa (00mIMe Kak
IpPEJCTAaBUTENs Kllacca KHCIOT M crenupHuyuecKkue), MpUMEHEHHe. XHUMHYECKHE pEeaKIHH,
JeKallue B OCHOBE IMOJIyYCHHsI a30THOW KHUCIOTHI B MPOMBIIUICHHOCTH. HUTpAaThl U HUTPUTHI.
KauecTBeHHbBIE peakIi Ha HUTPAT- U HUTPUT-aHUOHBI. XUMHUECKOE 3arpsi3HEHNE OKpYKaro1en
Cpellbl COeTMHEHUSAMU a30Ta (KUCIOTHBIE IO/, 3arPs3HEHNE BO3/yXa, TOUBBI U BOJJOEMOB).

®docdop, ammorpornubie Moaudukaryu hocdopa (6ernbiii u kpacHsIi hocdop), hpuznueckue
U XUMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE C MeETaUIaMH, KHCJIOPOZOM, TaJlOTeHAMH,
KOHIIEHTPUPOBAHHBIMH a30THOM u cepHoi kuciaoramu). Okcunbl Gocdopa (11, V), dochopnas
KHUCTI0Ta, (PU3MUECKUe U XMMHUUYECKUEe CBOICTBa, nonyyenune. KauectBeHHas peakius Ha docdart-
nonsl. [Ipencrasnenus o rajgorenunax pocdopa (I, V).

[TonsTHE O MUHEPATBHBIX YIOOpEeHUsAX. A30THBIE, (POCPOpPHBIE, KOMIUIEKCHBIEC yI0OpEHUSI.
XUMHYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpe/ibl COeIMHEHUsIMU a30Ta U docdopa.

Ob6mas xapaktepuctuka 31neMeHTOB |VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEPHBIEC CTETIEHN OKUCIICHUSI.

VYraepon, amorponHbie Moaudukanuu (rpaduT, anmas, pymiepen, rpadeH, HAaHOTPYOKH),
dbusznyecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C MeTaJllaMH,
HEeMeTalllIaMH, KOHIICHTPUPOBAHHBIMH a30THOW M cepHOM kucinoTamu). [lonatue o6 agcopouuu.
Kpyrosopot yraepona B npupone. OKCuabl yriiepoaa, ux Gu3nvecKue 1 XMMUYEeCKHe CBOMCTBA,
JIeiCTBUE HAa >KUBBIE OPTaHU3MBI, IIOJIYYCHHE W TPUMEHEHHE. DKOJIOTHYECKHE IMPOOJIEMBI
atMocdepsl, cBsizaHHbIe ¢ okcuoM yraepoza (1V). YronbHas kucnorta u ee conu, ux pusnueckue
U XMMHYECKHEe CBOMCTBA, oyueHue u npuMeHenne. KapooHatsl, ruipokapOOHaThI, UX CBOWCTBA.
KavecTBennas peakmust Ha KapOOHAT-HOHBI. Mcmonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHavanbHble TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COENMHEHUSX yIriepoja:
yIIeBOAOPOAbl (METaH, STaH, ITHIIEH, alleTWUJIeH), JTaHOJ, TJIMIIEPUH, YKCYCHas KHCIOTA.
[TpupoaHbIE HWCTOYHHKH YTJIEBOJAOPOIOB (Yyroyib, MPHUPOJHBIN Ta3, He(Th), MPOIYKTHI HX
nepepadOTKHA, WX POJb B OBITY W TNPOMBINUICHHOCTH. [loHSATHE O OWMOJOTMYECKH Ba)KHBIX
OpPraHMYECKUX BEIIECTBAX — KUPAX, OEIKax, yrIIeBOJaX — U UX POJIH B )KU3HU yenoBeka. EquHCTBO
OpPTaHUYECKUX ¥ HEOPTAaHMYECKUX COCTUHEHHIA.

Kpemunii, ero ¢usmyeckne U XWMHUUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C MeETaUIaMH,
KHCJIOPO/IOM, YTIIEPOJIOM, TAIOTEHAMH ), TIOJYYeHNE U TpUMeHeHne. Poils KpeMHHUs B pupoie U
texauke. Okeun kpemuus (1V), kpeMHUEBas KUCIOTa, CUIMKATHL: (U3MUYECKUE W XHUMHUYECKUE
CBOICTBa, MOyUYeHUE U MIPUMEHEHHE B OBITY M MPOMBIIUIEHHOCTH. BakHeliue crpouteabHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, IIeMEHT, OeToH, ene300eToH. IIpobimembl Ge3zomacHOro
UCTIOJIB30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKHU3HU.

Bop. Ocobennoctu ctpoerus aroma. O011Me IpeACcTaBIeHUs O PU3UIECKUX U XUMHUECKUX
cBoricTBax. bopHas kucuora.

DKCMEPUMEHTATIBHOE U3YYCHUE BEIIECTB U SBJICHUM:

03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TaJIOTCHHUIOB);

MPOBEJICHHUE OIBITOB, OTPAKAIOIINX (PU3MUIECKHE U XUMUIECKIE CBOWCTBA TAJIOTCHOB U UX
COCIMHECHM;

M3y4YE€HHUE CBOMCTB COJITHON KHUCIIOTHI;



IpOBeJICHNE KauyeCTBEHHBIX PeaKlnii Ha XJIOpUA-, OPOMUI- U HOIUA-UOHBI U HAOJIOICHHE
MPU3HAKOB UX MPOTEKAHNUS;

03HAKOMJICHHE C 00pa3IiaMu Cepbl ¥ €€ MIPUPOIHBIX COCTUHEHUN;

HabJI0/IeHue Mpoliecca OOyTIUBaHUs caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM CepHO
KHCJIOTHI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIOTHI,

NpOBEICHUE KadeCTBEHHBIX pEaKUuMid Ha CyiabQua-, CyIbQUT- U CcyabhaT-uOHBl U
HaOJI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS,

O3HAaKOMJIEHHE C (hU3MUECKUMHU CBOMCTBaMU a30Ta, pocdopa u UX cCoeAMHEHUH, 0OpazliaMu
a30THBIX U (poCHOPHBIX yI0OpeHNUH;

MoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3YYCHUE CBOMCTB aMMHaKa, M3Y4CHHE CBOMCTB
coJieli aMMOHUS;

MPOBEJICHNE KaYeCTBEHHBIX PEaKIIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (hochaT-uoHBI
Y U3YYECHHUE IPU3HAKOB X MPOTEKAHUS;

M3yYCHUE B3aUMOJCHCTBUSA KOHUECHTPUPOBAHHOM A30THOM KHCJIOTBI C MEIbIO, CBOWCTB
(dhochopHOI KUCIIOTHI B €€ COJICH;

03HAKOMJICHHE C MOJIEJISIMH KPUCTAIUIMYECKHUX PEIIeTOK anMmasa, rpadura u dynnepeHa, ¢
MPOIIECCOM aACOPOIMM PACTBOPECHHBIX BEIICCTB AKTHBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
MPOTUBOrasa;

noJiyueHue, coonpanue, pacrio3HaBaHHe U U3YUYE€HHUE CBOIMCTB YIIIEKHUCIIOTO ra3a;

MpOBEJCHNE KAueCTBEHHBIX peakiuii Ha KapOOHAT- M CHJIMKAT-HOHBI M HU3Yy4YCHHE
MPU3HAKOB UX MPOTEKAHNUS,

M3y4YeHUE B3aMMHBIX MTPEBPAIICHUI KapOOHATOB U THIPOKAPOOHATOB;

O3HAKOMJICHHE C OO0pa3lamMi MPHPOJHBIX KapOOHATOB WM CHIIMKATOB, C MPOAYKLIHEH
CUJIMKATHOU MPOMBILIIEHHOCTH;

pELICHHE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHellne HeEMeTaulbl M HX
COCMHECHUS.

MeTtajibl M UX COCAUHEHUS

OO6mue cBoiicTBa MeTauioB. O01Ias XapaKTepUCTUKA XUMUYECKUX SJIEMEHTOB — METAJLIOB
Ha OCHOBAaHMM MX MoJiokeHus B llepronnueckod cucreme XUMUYECKHX 3iaeMeHTtoB J[. .
MenneneeBa u crpoeHuss atoMoB. Metamibl A- u b-rpynmn. CTtpoeHue NpPOCTBIX BEUIECTB —
MeTaIIoB. MeTannmndeckasi CBA3b U METAIIMYECKasi KPUCTAJUTMUECKasl pernieTka (MPUMUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAaHHAs KyOWdeckas, TpaHEICHTPUPOBAaHHAsA KyOudeckas,
reKcaroHaJibHasi TJIOTHOYMAKOBaHHAs). 3aBUCHUMOCTh (DU3WYECKUX CBOWCTB METAUIOB OT
CTPOCHHUSI KPUCTAIIOB. DJIEKTPOXUMHUYCCKUN Pl HApshDKeHUH MeTauioB. OO0Iue XUMUIECKHe
cBoiictBa MeTamioB. OOmme CcrnocoObl TMONYYEHHUS METAJUIOB, METaUTyprus. DIEKTPOIHU3
pacIuiaBoB U paCTBOPOB COJIEH Kak OJIMH U3 CIIOCO0O0B MostydeHus MetamuioB. [ToHsTre 0 Koppo3uu
METaJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI X OT KOppo3ur. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHHM,
Opon3a). [I[puMeHeHne MeTaIoB U CIJIABOB B OBITY U MTPOMBIIIIICHHOCTH.

Memannwt A-2pynn

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproinueckoi cucTeMe XMMUYECKUX 3JEMEHTOB /1.
N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUYECKHE
CBOIiCTBa (Ha mMpuUMepe HATpUsl U Kajus), nosyueHue. OKCUABI U THAPOKCHIBI HATPUS U KaJusl.
[IpuMeHeHue mIeNOYHBIX METAUIOB U UX COeIMHEeHHM. bruonoruueckas pojap HaTpUs U Kajusl.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUM U KaJIbLUI: MT0JI0KEHUE B llepuoanyeckoi cucreme
xuMmudeckux snemeHToB . M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJIECHHE B MPHUPOJE.



dusnyeckre 1 XUMHYECKHAE CBOMCTBA MarHus W Kajblivsgd. BakHelmue coe TUHEHUS KalIblUg U
Marausi (OKCHJ, TUIPOKCHUJ, COJH), CBOMCTBa, MpuMeHeHHe. JKeCTKOCTh BOJABI U CIOCOOBI ee
ycTpanenusi. KpyroBopoT Kajiblivs B PUPO/IE.

AmomuHuii: nonoxenue B Ilepuonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenneneeBa, CTpoeHHE aToOMa, HaxoXAeHue B npupoje. dusnueckne U XUMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCUIA AMFOMUHMS. [IpruMeHeHne amroMUuHUS
U €ro CIUJIaBOB.

Memannwt b-2pynn

OOmas xapakTepUCTUKA MeETAUIOB b-rpymnm (MOOOYHBIX MOATPYIII): TOJIOKEHHUE B
[Tepuoandeckoit cucrteme xumudeckux 3nemeHToB [[. 1. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBIeHUE «IpoBaja» 3JIEKTPOHA HA NMPUMEPE CTPOEHHUS aTOMOB XpoMa, MeIH, cepedpa.
BasieHTHBIE COCTOSHHSI aTOMOB (-37IEMEHTOB, CTCIIEHH OKUCIICHHS aTOMOB B COCIHHEHHSIX.
3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THUIPOKCHIIOB METAIJIOB OT 3HAYEHUs
CTENEHW OKHUCJICHHS JJIeMEHTa B COCIMHEHHHM (HA TpUMEpe COCAMHEHUN Xpoma).
[lepBoHavabHBIC TPEACTABICHHUS O KOMIUIEKCHBIX COCTMHCHUSIX.

Menb u cepeOpo: cTpoeHue aTOMOB, CTeNeHU okucieHus. O01ue KpaTkue npeacTaBIeHus
0 (U3NYECKUX M XUMHUYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aUMOJCWUCTBHUE C KHCIOTAMU-
OKHUCJIUTEISIMH), 00 MX OKCHJAaX, THIPOKCHIAX U COJAX, MX npuMmeHeHuu. [IpencraBneHus oo
aMMHaYHBIX KOMILIEKcax cepedpa u memu. KadecTBeHHBIE peaknMu HAa KaTHOHBI Meaw (2+) u
cepedpa.

[{uHK: cCTpOeHHE aTOMa, CTETIeHb OKUCIICHUS. XapaKTePUCTHKA PU3NIECKUX U XUMHUYECKHIX
CBOMCTB, MpUMEHEHUE, aM(POTEpHBIE CBOMCTBA OKCHJIA U THAPOKcHa. KauecTBeHHbIE peakiuy Ha
KaTHOHBI ITUHKA.

Keneso: crpoenue atoma, crenenu okucienus. Haxoxaenue B npupone. Puznueckue u
XMMUYECKHE CBOMCTBAa JKene3a, NpuUMEeHeHue. buonornueckas ponb xene3a. OKCUIBI,
ruapokcuabl u conu xenesa (1) nxxenesa (I11), ux cocras, cBoiicTBa u nonyuenue. KauectBeHHbIE
peaKInu Ha KaTHOHBI XKese3a (2+) u xkenesa (3+). UyryH u ctanb — criiaBsl xkenesa. [Ipou3BoacTBo
YyryHa ¥ CTajd. OKOJIOTUYECKHE TMpOOJEeMBbl, CBSI3aHHbIE C  METAUTyPTUYECKUMHU
MIPOU3BOJCTBAMU.

DKCMEepUMEHTATBHOE U3yUEHNE BEIIECTB U SBJICHUM:

03HAaKOMJICHHE ¢ 00pa3IiaMi METAJUIOB U CIUIABOB, MX (PU3NUYECKUMH CBOMCTBAMU;

MOJICJIMPOBAHUE METAJUIMUECKOM KPUCTAIITIMYECKOMN PEIIETKH;

M3y4eHUE B3aUMOJCHCTBUS METAUIOB C BOJOW, C pPacTBOpaMH COJEH U KHCIOT,
MCCJIEIOBAHKE MTPOIIECCOB AJIEKTPOJIN3a pacTBOPOB xyopuaa meau (11) u moanna xamus, Koppo3uu
METaJlIOB;

U3Yy4YeHHE OCOOCHHOCTEW B3aMMOJEHCTBUS OKCHUIOB Kbl W HATPUS C BOAOH, HX
TUAPOKCUIOB — ¢ oKcuaoM yriepona (1V) u xkucnoramu;

M3y4eHUE CBOMCTB KapOOHATOB M TUAPOKAPOOHATOB KaJBITUs, KECTKON BOJIBI;

M3y4eHHUE TPOIIECCOB MOTYUEHUS THAPOKCHIOB Kee3a, NX XUMUYECKUX CBONCTB;

M3y4eHUE MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIMIl Ha MOHBI (MarHus, KaibIlus,
AITIOMUHMS, LIMHKA, XKele3a (2+) u xenesa (3+), meau (2+);

HaOJI0/IEHUE U ONMCaHUE OKPAIllMBaHUA [JITAMEHU HOHAMU HATpPHUsl, Kallusl U KaJIbLINS;

uccienoBanre aM(pOTEPHBIX CBOMCTB TMIPOKCHAA altoMUHUA, ruapokcuaa xpoma (I1) u
TUAPOKCHUIA [IUHKA;

pElIeHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHellne MeTasuibl U UX COCTUHEHUS.

XuMHS 4 OKpPYsKaIIas cpeaa



BemecTtBa 1 martepuanbl B MOBCEIHEBHOM XW3HU 4YeJloBeka. BaxHeiiline BemecTBa u
MaTepuaibl, 00JIacTu MX NPUMEHEHHUs. be3onacHoe HMCHOJIb30BAaHUE BEIIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBast moMoIIs IpU XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

HoBele maTepuanel v TexHONOruM. [[puHIMIBL «3€71€HOM XUMUN.

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHMHS M 3J0POBbE. 3HAYEHUE H3Yy4aeMbIX
XUMHUYECKHX 3JEMEHTOB M UX COCAMHEHUH i (YHKIMOHMPOBAHHS OpraHU3Ma 4YelOBeKa.
[TonsiTHe 0 370pOBOM 00pa3e KHU3HH.

XUMHYECKOe 3arpsi3HeHUE OKPYXKarollel cpesibl. DKOJIOrHuecKre mpooieMbl, CBsI3aHHBIE C
COEIMHEHUSIMU YTJIEpoAa, a30Ta, cepbl, Tshkenbix MeTtaioB. [lonsarue o I1/IK. Pons xumun B
PELIEHUN IKOJIOTUYECKUX MTPOOIIEM.

OKCHepUMEHTAIbHOE H3Y4YEHHME BEUIECTB U SBJICHMI: O3HAKOMJIEHHE C oOpasuamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepuabl), OMpeeieHne KUCIOTHOCTH
MPUPOJHBIX BOJ, MOJEIMPOBAHHE Mpolecca 00pa3oBaHMsI KUCIOTHOTO JOXK/S, U3YUYEHUE €ro
BO3/ICIICTBUS HAa MaTe€pHaIbl.

IToBTOpeHue n 0060011IeHHe 3HAHUI OCHOBHBIX pa3Je/ioB KypcoB 8—9 kiaccos

[lepnonnueckuii 3akoH u Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB B CBETE
MPEACTABICHUI O CTPOEHUs aToMa. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB U UX COEAMHEHUN B IEpUOJax U IpyIIax.

CrpoeHne BeniecTsa B TBEPIOM, KHJIKOM M ra3000pa3HOM COCTOSIHHH. BUIbl XUMUYECKOM
CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKU U BUAA XUMUYECKOU
CBSI3H.

Knaccudukanus XMMHUECKHX peaklMid MO pa3iudyHbIM Ipu3HakaMm. lIpornosupoBanue
BO3MOKHOCTH TPOTEKAHHS XUMHUYECKUX IMPEBPAICHUN B pPA3JIMYHBIX YCJIOBHSIX HAa OCHOBE
MPEACTABICHUI XUMHUECKOW KUHETUKU U TEPMOJIUHAMUKHU.

XUMHUYECKUE peakluu B pacTBopax. [umaponus coneld. Peakuum oxucneHusi-
BOCCTAHOBJICHUSI. DIIEKTPOJIU3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIEH B CBETE MpPEACTABICHUIN 00 AJIEKTPOIUTUUYECKON
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

Mesicnpeomemmuuie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU U3YYEHUU XMMHH B 9 Kiacce OCYIIECTBIISETCS
4yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHM, TaK U MOHSATHH, IPUHSITHIX B
OT/IENIbHBIX €CTECTBEHHBIX HayKaX.

OO0mmue ecTecTBeHHO-HAYYHbIE TIOHATHUSA: sSBIEHUE (IIPOLIeCC), HAYUHBIM (akT, TUmoTesa,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCu(UKalUs, NePUOJUIYHOCTb, HAOIIOACHUE, IKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTepUaIbI.

®du3znka: BEMecTBO, Te0, PU3NYeCKUe BETUYMUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOThI, aTOMbI M MOJIEKYJIbl, arperaTHble COCTOSIHUE BEIIECTBA, CTPOEHUE ra3o0B,
KHUJIKOCTEH U TBEPAbIX (KPUCTANIMYECKUX) TeJl, KPUCTAJUIMYECKas penieTka, 3JeKTPOH, SJIpo
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIIU, U30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, ajbda-, OeTa- u
raMMma-u3JIy4eHHe, OHJIEKTPUUYECKUU 3apsijl, MPOBOJHUKH, MOIYNPOBOJHUKHU, JUAJIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3sio’KeHHe Oeoro cBeTa B CIEKTP.

buonorus: sxocucrema, Owuochepa, ¢doTocwHTE3, Tpolecchl 0OMEHa  BEIECTB,
MUHEPAJIBHBIE YIO0OPEHUS, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusa: armochepa, ruzapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
MCKOIIaeMbl€, TOIIMBO, BOJAHBIE PECYPCHI, IJIAHETA 3eMIISL.



TexHoIOTHS: CTPOUTCIIBHBIC TEXHOJIOTHH, CEITbCKOX 03I CTBEHHBIE TCXHOJIOT'MH,
TCXHOJIOT'NH 3H€KTp0HHOﬁ MMPOMBINIJICHHOCTH, HAHOTCXHOJIOT'H.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI' PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHV (YT JIYBJIEHHBIN YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1¢ 00yYeHHS XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIHHON AEATEIbHOCTU
o0pa3oBaTeNbHOW  OpraHu3allid B COOTBETCTBUM C  TPAJULMOHHBIMH  POCCUHCKHMHU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATBIMH B 0OLIecTBe
NpaBUJIaAMU 1 HOPMaMHU TIOBEACHHUS M CIOCOOCTBYIOT MPOIIeccaM CaMOIO3HAHMUS, CAMOPa3BUTHS U
COIMATM3ALIMN 00yJaroIUXCsl.

JIMYHOCTHBIE PpEe3yNbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYarOIIMXCs PYKOBOJICTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M pAacUIMpEHHE OIbITa AEATENIbHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuMoOTHYECKOro BOCIUTAHMA:

IPOSIBIIEHUE LIEHHOCTHOIO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HaydYHOMY U
UCTOPUYECKOMY HACJIEJUI0, TOHUMAHUE 3HAUYEHUS! XUMUYECKON HAyKH U TEXHOJOIMU B JKU3HU
COBPEMEHHOTO 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccuu u CBOEro pernona;

2) rpa:kKAaHCKOro BOCIIUTAHMUSA:

IpPEJCTaBICHUE O COLUAIbHBIX HOpMAax M IpaBUIaX MEKIMYHOCTHBIX OTHOLUCHUH B
KOJIJIEKTHBE, IPOSBICHHE KOMMYHHUKATUBHOW KyJNbTyphl B pa3HOOOpa3HOW COBMECTHOM
NesITeTTbHOCTH,

CTpeMJICHHE K B3aMMONOHMMAHHUIO U B3aUMOIIOMOIIM B Ipolecce yueOHON U BHEYyUYeOHOU
NesITebHOCTH;

TOTOBHOCTh OIIEHHMBaTh CBOE IOBEJIEHHE W TOCTYNKM CBOMX TOBAapHINEH C MO3UIMU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCIIECTBHIA TOCTYITKOB;

3) popMupoBaHHUS HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd MU HEOOXOAWUMBIE JUIsl TOHUMaHMS
CYIIHOCTH HAyYHOH KapTHHBI MHPA,

OCO3HAHWE [EHHOCTH HAYYHOTO TIO3HAHUS JUISI pa3BUTHS KaKIOTO 4YeJIOBEKa U
IPOM3BOIUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HAyKH «XHMHUS» B CHCTEME HayUHBIX
NpPECTaBICHUN O 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJIbI, B3AUMOCBS35IX UEIOBEKa C MPUPOTHON
Y TEXHOJIOTHYECKOHN CPEOoi;

MO3HABATENbHAS MOTHBAIMA M WHTEpEC K OOyYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIENIOBATEIbCKOW NEATETbHOCTH, K OCO3HAHHOMY
BHIOOpY HaNpaBJICHUs U YPOBHS JaJIbHEHIIEro 00y4eHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOMICHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKA
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOsieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOIMMOCTH COOJIONEHHS IpaBHI
0€30I1aCHOCTH TpU OOpAllIEeHMH C XUMHUYECKUMH BEIIECTBAMM B Y4EOHBIX M IKM3HEHHBIX
CUTYaLMsX;

5) Tpy10BOro BOCIUTAHUA:



(dbopMUpOBaHHE IICHHOCTHOTO OTHONICHHS K TPYJOBOW JEATEIHbHOCTH KaK €CTECTBCHHOMN
MOTPEOHOCTH YeJIOBeKa M K MCCIIEOBATEILCKON JAEITEILHOCTH KaK BBHICOKO BOCTPEOOBAHHOHW B
COBPEMEHHOM OOIIIECTRBE;

pa3BHUTHE MHTEpeca K NMpodeccusiM, CBSI3aHHBIM C XUMHECH, B TOM 4YHCIe K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH caMOpeaM3allu B 3TOi chepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIIEHHUS K MPUPOJAE KaK HMCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIICCTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHUE OIBITA IUIAHUPOBAHUS
MOCTYNIKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUU [JI1 OKPYXKAIOLIEH Cpeabl; OCO3HAHUE
NI00ATEHOTO XapaKTepa IKOJIOTUISCKUX MPOOIIEM U ITyTeH MX PEIICHHUS; CTIOCOOHOCTh IPUMEHSTh
3HaHUS, TOJTy4aeMble MPH M3YYCHUU XUMHH, JUI PEIICHUsI 337a4, CBS3aHHBIX C OKPYXKAroIleH
Cpeoi; aKTHBHOE HENPHUATHE JCHCTBHIA, MPUHOCAIIUX BpPEI OKPYKAIOUICH Cpele; OCO3HAaHUE
CBOEM PpOJIM KaK TIpaXKIaHWHA U MOTPEeOUTENss B YCIOBUSAX B3aUMOCBSI3U IPUPOIHOM,
TEXHOJIOTMUECKOU U COHI/IaJIBHOfI Cpea; roTOBHOCThb K Y4aCTHUIO B HpaKTI/I‘ICCKOﬁ ACATCIIbHOCTHU
9KOJIOTMYECKOMN HaIpaBICHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaThl OOYYalOIIUXCSA, OCBOMBIIMX MPOrpaMMy I0 XHUMHUHU
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpa’KarolIux
MaTepuaibHOE €IUHCTBO MHpa U IMpOIecC MO3HAHUS (BELIECTBO, CBOMCTBO, HEPTHUs, SBIICHUE,
Hay4HbI (aKT, 3aKOHOMEPHOCTb, THUIIOTE3d, 3aKOH, TEOpHs, HaOmo/IeHne, H3MEpEeHue,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JIPyTHE);

OBJIAJICHUE YHUBEPCAIbHBIMHU y4eOHBIMU JIEACTBUSMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMHU, PETYJISATUBHBIMH), BaXXHBIMU JUIsl TOBBIIEHUS 3()()EKTUBHOCTU OCBOEHUS
colepKaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIETEHIMH, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yHaroIUXCcs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BaTh B YUEOHOMH, M03HABATEIHLHON U COLMATbHON IPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHsI HCIOJB30BaTh IPHEMBl JIOTHYECKOTO MBIIMUICHUS TPH OCBOCHUW 3HAHHIA:
pacKpbIBaTh CMBICII XWMHUYECKUX TIOHATHH (BBIIENSATH WX CYIIECTBEHHBIE MPU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C APYTMMHU MOHSATHIMM); aHAJTU3UPOBATh, CPABHUBATH, 0000IIATH,
BBIOMpATh OCHOBAaHUS IS KIACCU(UKANMA W CHCTEMATHU3allMA XWMHUYCCKUX BEIIECTB U
XUMHUYECKHX peaKlni; YCTaHABIMBATh NMPHUYNHHO-CJICJCTBEHHBIC CBS3M MEXIYy OOBEKTaMHU
W3YYCHUS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 AHAJIOTHH);
npenaraTh KPUTEPUU ¥ BBISBISATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B H3y4AEMBIX
npoueccax M SBIEHUSAX; MPOBOJUTH BBIBOABI U 3aKIIOUYEHHS; YMEHUSI MPUMEHATh B Ipoliecce
MO3HAHMSI TIOHATHA (MPEIMETHBIE W METAINpeAMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
UCIIONIb3YEMbIE B XHMHHU, MPEOOPa30BBIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cMMBOJ DJIEMEHTA), XUMHUUYeCKass GopMylia U ypaBHEHUE XUMHUECKON PEaKuu — MPU PEIICHUN



yueOHBIX 3a/ay; C YYETOM JTHX MOJIENbHBIX MPEICTaBICHUM XapaKTephu30BaTh H3ydaeMble
XUMHUYECKHE BELIECTBA U XUMUUECKHUE PEAKIIUU.
Ba3oBble mccienoBareibckue AedcTBUS (METOABI HAYYHOrO IO3HAHUSI BeLIECTB H
SIBJICHUIA )

YMEHHUsI IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BELIECTB U SIBJICHUN HA IMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Y4eOHOH IO3HABATEIBHOM M TMPOEKTHO-HUCCIICAOBATEIBCKOM
JESTEIIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAIM3UPOBATh (HAKThI, BBIABIATH U (POPMYIHPOBATH
npobieMy, OmpeAessaTh LeNb W 33/Ja4H, COOTBETCTBYIOLIUE PEIICHHIO MPOOJIEMBI; NpeJiarath
ONMCATEIbHYI0O MU OOBSCHUTENBbHYIO TMIIOTE€3Y M OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
MPOBOAUTH U3MEPEHUS HEOOXOAUMBIX MTApaMETPOB, BHIUMCICHUSI, MOACIMPOBAHNE, HAOIIOICHUS
U DKCIEPUMEHTHI (pealbHble M MBICIECHHBIC), CAMOCTOSTENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopMynupoBaTh 00001IEHNsI U BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOIO OIbITAa, UCCIIEI0BAHUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

PabGora ¢ undopmanmeii:

YMEHHsI OPUEHTUPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX MH(OpManuu (HayqHO-TIOMYJspHAS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOuHble Mmocolus, pecypcsl HWHTepHeTa);
aHWIM3UPOBaTh  MH(OpPMALIMIO W KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(YOPMALIHIO, 3HAUUMYIO ISl PEeLICHUS
yueOHOH 3a1auM; yMEHUs NPUMEHATh DPa3IUYHble METOAbl U (HOPMYIUPOBATh 3aMpPOChl MpU
NoMcKe U 0TOOpe MHPOpMAIU, HEOOXOAUMOMN ISl BBIMOIHEHHS YYEOHBIX 3a]1a4; UCIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJIOTMU M PpA3JIUYHbIE IIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (hOpMy NpeACTaBIeHUs HWHPOpPMALUU (CXEMBI,
rpaduKky, AMarpamMMbl, TaOIUILbI, PUCYHKU U ApYyrue (opMbl); yMEHHUS HCIIOJIb30BaTh HAyYHBIN
A3BIK B KAUECTBE CPEACTBA PabOTHI C XMMHUECKON MHpOpMaIueil; MpUMEHSITh MEKIIPEIMETHbIE
(pusnueckue U MaTeMaTHYECKUE) 3HAKU M CUMBOJIBI, POpMYIIbI, a00OpeBUATYpPbI, HOMEHKIIATYPY,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPE/ICTBA HATJITHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

1) ymenust obuienns (MMCbMEHHON M YCTHOM KOMMYHHUKAIUH):

IIPEJICTABIISITh IOJTYYEHHBIE pPE3YyJbTaThl IO3HABATEJIBHON [EATEIBHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; MYyOJMYHO BBICTYNAaTh C Ipe3eHTAalHeld pe3ylbTaTOB BbIMOIHEHUS
XUMHYECKOT0 IKCIEPUMEHTa (MCCIe10BaTeIbCKOW 1a00paTOpHOl UM MPaKTHUECKON padoThI,
y4eOHOTo NPOEKTa); B X0Je Auaiora u (WiM) AMCKYCCHM 3a/laBaTh BOIIPOCHI IO 0OCYXI1aeMOon
TE€Me U BbICKa3bIBaTh HJEH, (POPMYIHMPOBATH CBOM NPEIJIOKEHHS OTHOCHTEIHHO BBITOJHEHUS
MPEIJI0KEHHOM 3a/1a4u.

2) yMeHHUsl yueOHOro COTpYAHUYECTBA (TPYNIOBasi KOMMYHUKALIHS):

y4acTBOBaTh B TPYINMNOBBIX (opMax paboTHI: IUIAHUPOBATH OPraHU3ALUI0 COBMECTHOMN
paboThI, ONPEENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXKIy WICHAMU TPYIIbI; BBHIIOIHITH
CBOIO 4acTh pabOThI, KOOPAMHUPOBATH CBOU JEHCTBUA C ACHCTBUAMM APYIHX UICHOB KOMaH]bI,
ONpeNeNATh KPUTEPUU IO OLIEHKE KadyecTBa BBINOJHEHHOH pPa0OThI; pelaTh BO3HHUKAIOIINE
npoOjJeMbl Ha OCHOBE ydeTa OOLIMX MHTEPECOB M COIJIaCOBAaHUS MO3MIMN, y4yacTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHHSIMU, «MO3TOBOM IITypMe» U APYTUX (popMax B3aMMOACHCTBHSL.



PeryasiTuBHble YHUBEpPcaJbHbIe YUeOHbIEe 1eHCTBUS

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yq€6HBIMI/I PETYIATHBHBIMU HeﬁCTBHﬂMH BKJIFOYACT
pa3BUTHE CAaMOOPTaHU3AIMH, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM YHCIIE:

YMEHHS peIIaTh y4eOHBIC W HCCIICJOBATENbCKUE 33Jadl: CaMOCTOSATEIFHO BBIOMPATH
croco0 pemieHusi y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BAPHMAHTOB pEIICHUS, BHIOMPATH
Han0oJiee MOIXOASIINHI C yYETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPUEB), ITITAHUPOBATH CBOIO
paboTy mpH pelmeHHH y4eOHOW WIIM HCCIIEAOBATENbCKONW 3a/auyd; HA OCHOBE ITOJNYyYEHHBIX
pe3ysbTaToB (GOPMYIHPOBaTH OOOOLICHUS M BBIBOJBI, MIPOrHO3HMPOBATH BO3MOXKHOE pa3BUTHE
IPOIIECCOB; AHAIM3MPOBATH PE3YJbTaThl: COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMHU
pe3yabTaTaMu, OCYHIECTBISATh  CAaMOKOHTPOJIb  JACATENBHOCTH; KOPPEKTHPOBATH  CBOIO
JeATEIbHOCTh HAa OCHOBE CaMOAHAJIN3a U CAMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOSHHUS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOIIEro
o0Opa3oBaHus Ha YriyOJEHHOM YpPOBHE MMEIOT 00Illee coaepKaTelbHOe SAPO C MPEeAMETHBIMU
pe3yabTaTaMu 0a30BOTO ypPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO MO3BOJSET PEaH30BHIBATH
yriayOleHHOe M3y4YyeHHE KaK B paMKax OTAEJbHBIX KJIacCOB, TaK M B paMKax peajn3aluu
WHAUBUAYAIbHBIX 00pa30oBaTeNbHBIX TPAGKTOPHUil, B TOM YHCIE MCHOJB3Ys CETEBOE
B3anMoJieiicTBue opranuzanuu. [1o 3aBepuieHnn peaausanuy IporpaMMbl yriIyOJIeHHOTO YPOBHS
oOyuJaroluecs: CMOTYT JieTaJlbHee OCBOUTh MaTepHall, OBJIAZIETh PACIIMPEHHBIM KPYTrOM HMOHATUN
U METOJIOB, pelaTh 3a7a4n 00jee BICOKOTO YPOBHS CIOXKHOCTH.

[IpenmerHble pe3yibTaThl BKJIIOYAIOT: OCBOECHUE OOYYAIOIIMMKCS HAy4yHBIX 3HAHUH,
YMEHUH U crocoOoB JEHCTBUM, cnenuduyeckux i MpeaMeTHON o0sactu «XUMHA»; OCHOBBI
HAyYHOTO MBIIUIEHUS; BUJIbI IEATEIBHOCTH 110 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpPIPETaLuy,
peoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U pEajbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecreynBaroT BO3MOKHOCTh YCIEITHOIO 00y4YeHHs Ha CIeIyIOIeM YPOBHE 00pa30oBaHuUs.

K xoniy oOyuenus 6 8 kaacce y oOydaromierocs OyayT chOpMHPOBAaHBI CIEAYIOIINE
MpeIMETHBIE PE3YIbTaThl U3YUYEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX IOHATHM: aToOM, MOJIEKYJa, XUMHYECKHUI
AJIEMEHT, METalll, HEMETAJUJI, aJUIOTPONHs, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECh
(oHOpPOHAS ¥ HEOTHOPOHAS ), BaJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsI ¥ MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, mMaccoBas J0Js XHMHYECKOTO 3JEMEHTa B
COCITMHEHUH, MOJIIPHBIA 00BbEM, OTHOCHTENbHAS TIOTHOCTh T'a30B, OKCUJ, KUCIOTa, OCHOBaHHUE,
coyib, aM(OTepHBIN OKCHA, aM(POTEPHBIN THUIPOKCHU, XUMUUYECKAs peaKIus, KiacCu(UKaIus
pEeaKIHii: peaKkIuu COCTUHEHHUS, PEAKIIUNA PA3IOKECHUsI, PEAKIINK 3aMeIeHHs, peaKIuu 0OMEeHa,
9K30- U DHJIOTEPMUYECKHE PEAKIINH; TETUIOBOM A (EKT peakiuu; SApo aToMa, SIEKTPOHHBIN CI0H
aToMa, aTtoMHasi oOpOWTanb, pajMyC aromMa, XUMHUYECKas CBs3b, MOJSIpHAS W HEMOJSIpHAs
KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOp, MACCOBas JOJS BEIIECTBA
(mpolleHTHAasT KOHIIGHTpalMs) B pacTBOpe, MOJSpHas KOHIEHTpalusi BELIECTBAa B PacTBOPE;
ANEKTPOOTPHUIATENHLHOCTD, CTENEHb OKUCIEHUS, OKUCIUTENIN U BOCCTAHOBUTEIHU, OKHCICHHE U
BOCCTAHOBJICHHE, OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO] SJIEKTPOHHOTO OanaHca;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI U TPUMEHSATD 3TH MOHSITHS
IIPY OIIMCAHMU BELIECTB U UX IPEBPAIICHUN;

UCTIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUS (POPMYIT BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLUi;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEINHEHUSX, IPUHAIIEKHOCTh BEIIECTB K ONPEIECIIEHHOMY
KJIACCy COEAMHEHHMN 1O QopmyiaMm, BUIAbl XUMHUYECKOW CBSI3U (KOBAJICHTHOW M HWOHHOW) B
HEOPraHWYECKUX COETNHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[lepuonnueckoro 3akona JI. 1. MenaeneeBa, aToMHO-MOJIEKYJISIPHOM TEOPUHU, 3aKOHA ABOTaJPO
U €ro CIEICTBUM, TMPEACTABICHUH O HAy4YHbIX METOAAaX IIO3HAHMS, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX U TEOPETUYECKUX METOJAX HCCIAEAOBaHUS BEUIECTB M HU3Y4YEHUs
XUMUYECKUX PEaKLUid;

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XHUMUYECKUX
AJIEMEHTOB OT UX MOJ0XeHUs B [lepuoandeckoit cucreme:

OIHCHIBATh U XapaKTepHu30BaTh Tabnu4Hyto hopmy [leproanueckoit cuicTeMbl XUMHYECKHUX
3JIEMEHTOB: pa3jiNyaTh MOHATHS «TJIaBHAs moArpymnmna (A-rpymnma)» u «mnobouynas noarpymnmna (b-
rpynma)», «Majble epuoib» U «O0JbIINE EPUOIBIY;

COOTHOCUTh O0O3HaueHus, KOTopple HMeloTcss B Tabiuue «llepuoauueckas cucrema
XUMUYecKUX 31eMeHToB []. . MenneneeBay, ¢ UNCI0BBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHue UX Mo
AIIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TMOJIOKEHUS demMeHTa B [lepmoandeckoil cucteme C pacnpeneieHruemM
3JIEKTPOHOB 110 SHEPreTUYECKUM YPOBHSM, IMOAYPOBHIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPHUOJIOB;

KJIAaCCU(UIIMPOBATh XMMHMUYECKHE AJIEMEHThI, HEOpPraHMYECKHE BEIEeCTBA, XMMHYECKHE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATD) (PM3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIIECTB: KHUCIOpPOJa, BOAOPOJA, BOABI, OOIIME XHWMHYECKHE CBOICTBa OKCHUJIOB, KHUCIOT,
OCHOBaHUN M CoJiel, TEHEeTHYECKYI0 CBS3b MEXJIy HUMH, TMOATBEpXKAas IpUMEpaMHu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOJOPOJA U BOJABI B IPHUPOIHBIX MPOIECCaX, B KUBBIX
OpraHu3max, HMX TMPUMEHEHHE B Ppa3JIMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJOTHSAX;

OOBSACHATHP W MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX COCTaBa W
CTPOEHHUSI, BO3MOKHOCTHU MTPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B pAa3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAMHEHHH, MAacCOBYIO JIOJIIO
XUMHUUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeAMHEHHS, HaXOAUTh MPOCTeiIIy0 GopMyIy BelecTBa
[0 MAacCOBBIM WJIM MOJBHBIM JOJSAM 3JEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBA B PacTBOPE,
MOJIIPHYIO KOHIICHTPAIL[MIO0 BEIECTBA B PACTBOPE, MPOBOJUTH pacyeTbl IO YpaBHEHUSIM
XUMHYECKON PEaKIuu;

IIPUMEHATh OCHOBHBIE OINEPALUM MBICIUTEIBHON NEATEIbBHOCTH — aHajdu3 M CHHTE3,
CpaBHEHHe, 0000mIeHHe, CHCTEMaTH3alMilo, KIacCU(UKalWio, BbISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUYEHUsI CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-



HayyHble METOJbl TO3HAHMUS — HaAONIOJIEHUuEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN M MBICTICHHBIN) — 111 OCBOCHUS y4eOHOTO COJIepIKAHMS;

PaCKpBIBATh CYIIHOCTH MPOLIECCOB OKUCICHUS U BOCCTAHOBJICHUS, COCTABIIATh YPAaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (METOIOM 3JIEKTPOHHOTO OanaHca);

YCTaHABIIMBATh CBA3M MEXIYy pEaJbHO HAOMIOJAEMbIMU XUMHYECKHUMH SIBICHUSAMU U
IpoIecCaMH, MPOUCXOMSIIMMHE B MAaKpO- ¥ MHKPOMHpPE, OOBACHATh HMPUYMHBI MHOTOOOPA3HS
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX IPEIMETOB;

coOiroaaTh npaBuiia 6e30macHoi paboThl B 1a00paTOpUU MPHU UCIOIB30BAHUN XUMUYECKON
nocyabl U o0OpylOBaHUS, a TaKXkKe IMpaBuia OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMHU BBIITOJIHEHUS JJAOOPATOPHBIX OMBITOB M MPAKTHUECKUX PabOT MO MOITYYEHUIO U
coOMpaHni0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), TPUTOTOBJICHUIO PACTBOPOB C
OTpeieIeHHOM MacCcOBOI 1071 paCTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCIIEPUMEHTAIbHBIX 3344
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCIMHEHHIT;

JIEMOHCTPHPOBATH BIIA/ICHUE OCHOBAMU XMMHYECKOH TPAaMOTHOCTH, BKJIIOUYAIOIIEH yMEHUS
0e30macHOro oOpamieHusi ¢ BEHIECTBAMH, HMCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOM JKM3HHU, a TaKKe
3HaHWE NIPABUJI IOBEJICHUS B IIENIAX COePEKEHNUS 3I0POBbS U OKPYKAIOIIEH CpeIbl.

K koHiy obOyuenuss ¢ 9 kaacce y oOydaromierocss Oynyr cHOpMHpPOBAHBI CIEIYIOIIHEC
IIpEeIMETHBIE PE3YIbTAThl U3YUEHUS XUMHUH HA YIIIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX TOHATUA: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, WOH, KaTUOH, aHUOH, 3JEKTPOOTPULATENIbHOCTh, CTETIEHb OKHUCICHHS, XUMUYeCcKas
peakuus, TerioBoi 3¢ (eKT peakuu, Mojb, MOJIIPHBI 00BEM, pacTBOP;

IIEKTPOJINTHI, HEDJIEKTPOJIUTHI, IEKTPOJIUTUYECKAs OUCCOLMALMSA, PEAKLUUU HOHHOIO
oOMeHa, THIpONU3 coyiel, oOpaTMMble M  HEOOpaTUMblE pPEaKLUUH, OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIE PEAKIIMU, OKHCINTENIb, BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAaHOBIICHUE,
AIIEKTPOJIN3, aAJJIOTponus, amMQpOTepHOCTh, XHWMHUYECKasi CBS3b (KOBaJIEHTHAas, MOHHad,
METaJUIn4YecKasl), MEXMOJEKYIIpHble B3aUMOJEHcTBUS (BOAOPOAHAs CBS3b, CHUIIBI BaH-nep-
Baanbca), KOMIUIEKCHBIE COEIMHEHUS], KpUCTAJUIMYECKHE peIleTKH (MPUMHUTHBHAs KyOudeckas,
00BEMHO-IIEHTPUPOBaHHAs KyOWuecKasi, rpaHElEeHTpUpOBaHHas KyOMueckas, rekcaroHajibHas
IUIOTHOYIAKOBaHHAs), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakluy, KaTajius,
XUMHUYECKOE PABHOBECHUE, AIEMEHTHl XUMUYECKON TEPMOINHAMUKH KaK OJTHON U3 TEOPETUUYECKUX
ocHoB xumnuy; [1JIK;

WJUTIOCTPUPOBAThH B3aUMOCBS3b OCHOBHBIX XUMHUUECKHUX MOHSITHIA U PUMEHSATh ITH MOHATHUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpalleHU;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHUS (JOpMYJT BEIIECTB U YpaBHEHUH
XUMUYECKUX PEaKIni;

OTIpeeNATh BaJICHTHOCTh M CTENEHb OKUCIICHUS XUMHYECKHX AJIEMEHTOB B COEAMHEHMSIX
pPa3IMYHOr0 COCTaBa, MPHUHAIIEKHOCTh BEHIECTB K OINPEACICHHOMY KIIACCy COEIWHEHMM IO
dopmynaM, BHABI XUMHMYECKOW CBSI3W  (KOBAJICHTHOW, MOHHOM, MeTaJUIMYecKoh) B
HEOPraHMYECKUX COCIMHEHMSIX, 3aps]l HOHA 110 XMMUYECKOi (hopMyIie, XapakTep Cpe/ibl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COECIWHEHHMM, THUN KPUCTAUIMYECKOW PpEIIETKH KOHKPETHOIO
BEILIECTBA;

packpsiBaTh cMbIca [lepuoanueckoro 3akona /. 1. Menneneesa u 1eMOHCTpUPOBATH €0
[IOHMMAaHUE:!



OIKCBIBATH U XapaKTEPH30BaTh TaOIN4HY0 hopMy [leprnonnueckoil cucTeMbl XMMUYECKHUX
AIIEMEHTOB: pa3inyaTh MOHATUS «A-Tpynmnay» U «b-Tpymnmay, «Mayble Iepuoab» U «OoJbIIne
HEPUOJIBIY;

OOBSICHATH CBSI3b IOJIOXKEHUA 3ieMeHTa B Ilepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, MOAYPOBHAM U OpOUTAJISIM aTOMOB IEPBBIX YEThIPEX
NEpUO/IOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIUHEHUI
(KMCIIOTHO-OCHOBHBIX Y OKHCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB U TUAPOKCHUJIOB) B
npezenax MaJblX MEpUOJIOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOSHHSI UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUM DIEKTPOJMTHYECKOW IauccouManuu, 3akoHa ['ecca m ero
CJICZICTBUH, 3aKOHA JEHCTBYIOIIMX MAaccC, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XMMUYECKON
pEaKIMK, HANpaBICHUS CMEIIEHUS XMMHUYECKOTO0 PaBHOBECUS B 3aBUCHUMOCTH OT pa3IMYHBIX
(hakTOpOB;

KJIacCu(UIUPOBATh XMMHYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TersioBoMy 3ddekry, mo
arperaTHOMy COCTOSIHUIO pE€areéHTOB, I10 HW3MEHEHHUIO CTENeHEH OKUCIEHUS XUMHYECKHX
3JIEMEHTOB, 110 0OPATUMOCTH, IO YYaCTHIO KaTalu3aTopa);

XapaKTepU30BaTh (OMUCHIBATH) 00IIIME XMMUYECKHE CBOMCTBA BEUIECTB PA3JIMUHBIX KJIACCOB
HEOPraHWYECKUX COCITUHEHHWH, TOATBEPXKIAsh 13TO OINMCAaHHE MPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPaBHEHHUH COOTBETCTBYIOIUX XMMHUYECKUX PEaKLUii;

COCTABJIATh YPAaBHEHMSI: DJIEKTPOJUTHUECKOW IUCCOIMALMU KHUCIIOT, IeNoYed U coieil;
MIOJTHBIE W COKpAIlEHHBIE YpaBHEHHs pPEeaKIMii MOHHOTO OOMEHa; peaklWi, MOATBEPKIAIOIIIX
CYIIIECTBOBaHHE T€HETHUECKOW CBSI3M MEXKIY BEIIECTBAMH PA3JIMYHBIX KIIACCOB,;

PacKpBIBaTh CYIIHOCTh MPOIECCOB THAPOJIM3a COJIeH MOCPEACTBOM COCTABICHMS KPaTKUX
MOHHBIX M MOJIEKYJISIPHBIX YpaBHEHUN peakUui, CyIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

NPEeJICKa3bIBaTh XapaKTep Cpellbl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHuil, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJbIFid, ATFOMAHUH, )Kelle30, Melb, IMHK, cepeOpo) M 0Opa30BaHHBIX UMH CIIOKHBIX
BEIIECTB, B TOM YHCIIE X BOJIHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJOPOI, CEPOBOIOPOI, OKCHIBI
yriepona (11, 1V), kpemuus (1V), azora (I, 11, 11, IV, V) u docdopa (I, V), cepst (1V, VI),
CepHHUCTasA, cepHas, a30THasgA, ¢ocdopHas, yronpHas, KpeMHHUEBass KHCIOTBI, OKCHIbl U
rugpokcu bl MetaiuioB |A—IA-rpymnn, amomunus, meau (11), nuaka, xenesa (11 u 111));

MOSICHATh COCTaB, OTIENBHBIC CIIOCOOBI ITOJNIYUEHHS] W CBOMCTBAa CIIOXKHBIX BEIIECCTB
(KHCTIOpOoJCOepKaIMe KUCIOTHI XJIOpa, a30TUCTast, OOpHas, YKCyCHas KHCIOTBI U UX COJIH,
ranoreau sl kpeMuus (I1V) u gpocdopa (I u V), okcun u ruapoxcun xpoma (111), nepmanranar
KaJIvs;

OIHCHIBATH POJIh BKHEHIIINX U3y4aeMbIX BEIIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHAE HA
KUBBIE OpPraHM3MbI, MPUMEHEHHE B PA3IMYHBIX OTPACIAX HSKOHOMMKH, HCIOIb30BaHHUE JUIS
CO3JIaHUs COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

IPOBOJIUTh PEAKIMH, MOATBEPXKIAIOIINE KAaYEeCTBEHHBI COCTAaB pa3IMYHBIX BEIIECTB,
pacIio3HaBaTh OINBITHBIM ITYTEM COZAEPKAlIMecs B BOAHBIX paCTBOPax MOHBL: XJIOPHUA-, OPOMUI-,
uou-, cynbdar-, pochar-, kapOOHAT-, CUIUKAT-, CYIb(UT-, CynbPUI-, HUTPAT- U HUTPUT-UOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MAarHus, KaJablUs, aIIOMUAHUS, *Kene3a (2+) u xkeneza (3+),
Menu (2+), IMHKa;



OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEUIIINX U3yYaE€MBbIX BEIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHMUsI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXKHOCTh
MPOTEKAaHUsI XUMHUYECKUX MPEBPAIlCHU B PA3JIMYHBIX YCIOBUSX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJUHAMUKHY;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOI'0 JIEMEHTa B COCIMHEHUH, MOJISIPHYIO KOHLIEHTPAIMIO BEIIECTBA B
pacTBope, HaXOJUTh MPOCTEHIIYI0 (OpMYyNy BEIIeCTBA MO MAacCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MIPOBOJUTH PACUEThl MO YPaBHEHHUSIM XUMHUYECKHX pEaKIUN C y4yeToM HeJocTaTka
OJIHOTO U3 PEareHTOB, MPAKTHYECKOTO BBIXO/Ia TPOAYKTa, 3HAUECHUS TEIUIOBOTO A (heKTa peakiuu,
OIpPEEIATh COCTAaB CMECEil;

coOiroaaTh mpaBuiia 6e30nacHoi paboThI B 1a00paTOPUU MPU UCIIOJIB30BAHUN XUMUYECKON
nocyabl U o0OpylOBaHUsS, a TaKXkKe MpaBuia OOpalleHHs] C BEIIeCTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSMHU BBITIOJTHEHUS J1a00PaTOPHBIX OMBITOB M MPAKTHYCCKUX PabOT MO MOTYYCHHIO U
coOupaHuio Tra3000pa3HBIX BEIIECTB (aMMHaka MW YIJIEKHCIOro Tra3a) W PEHICHHUI0
SKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMaM Kypca, IPeCTaBIATh Pe3yJIbTaThl SKCIIepUuMEHTa B hopMme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB, TAOJIHUII U BBIABIATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIC OIEpaIlii MBICTUTEIBHON JESITENIbHOCTH (aHAJIU3 W CHHTE3,
CpaBHEHHE, 00OOIICHHUE, CHCTEMATHU3AINIO0, BEISBICHHE MPHUYMHHO-CIICACTBCHHBIX CBS3CH) MpH
M3YYEeHUU CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIUii, BIaJETh €CTECTBEHHO-HAYYHBIMU METOIaMU
no3HaHus (HaOMroieHre, U3MEpEeHre, MOJISIUPOBAHNE, YKCIIEPUMEHT (peaibHbI U MBICTICHHBIN );

MPUMEHATh TpaBWia O€30MacHOTO OOpalleHusi C BEIIeCTBAMH, HCIOJb3yeMbIMUA B
MOBCETHEBHOM JKM3HU, NMpaBWJIa TOBEACHHUS B LEIAX COEpPEKEHHUS 370POBbS U OKpYKAroIIei
NPUPOIHON cpenpl, MOHMUMAaTh Bped (OMACHOCTh) BO3JCHCTBUS Ha JKHBBIE OPTaHU3MBI
OTIpe/IeIEHHBIX BEIECTB, MOSCHATH HA MPUMEpPaxX CIOCOObI YMEHbIIIEHUS U MPEIOTBPAIICHUS X
BPEIHOTO BO3EMCTBUSI, 3HAUEHHUE )KUPOB, OEJIKOB, YIJIEBOJOB JIIsl OpraHu3Ma 4eJIOBEKa;

MCIIOJIb30BaTh MOJTYYEHHbIE MPEACTaBICHUS 0 cepax mpodheccuoHanbHON AESITENbHOCTH,
CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMU TEXHOJOTHSMH, KaK OCHOBY JUIsl MpodecCHOHaTbHON
OpHUEHTAINH U JUISI OCO3HAHHOTO BHIOOpa XUMHH KaK MPOGUIBHOTO MIpeIMeTa Mpy MPOA0HKEHUN
00y4eHus1 Ha YPOBHE CPEJHETO O0IIero 00pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATEIBCKON AEATEIBHOCTH XUMUYECKON U
XUMHUKO-9KOJIOTHYECKOH  HAMpPaBIIEHHOCTH, TMPHOOPECTH  OMBIT  MPOBEIEHUS  YU4eOHBIX
HCCIICIOBAaHUI B YCIOBHUSX 00pa30BaTENbHBIX OpPraHM3allMii, a TaKKe OpraHu3aIuil (IEHTPOB)
JIOTIOTHUTEILHOTO 00pa30BaHus JIeTeH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMu4eckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 19 1 1
' Kucnopon. Oxkcuast
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bopna. PactBopsl. Iloustue 06
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no paszneny 61




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBS3b.
3.2 OKHCIUTEIIBHO- 16 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 34
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 136 5 6
ITPOI'PAMME




9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
Pa3znes 1. BemecTBo 1 XUuMHYeCKasi peakmus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 3
' BEILIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 14 1 5
XUMHYECKUE peakllui B pacTBOpax
Wroro mo paszneny 36
Pa3nea 2. HemeTanibl M X COeIMHECHHUS
21 OO61mas XxapakTepUCTHKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpynmel. ["agorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop U ux 12 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro o pazneny 43




Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 22 2
Hroro no pazaeny 32
Paznen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEHHE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Wroro mo pazneny 10
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 11







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
NQ Tema ypoka Konrpoabnsie IIpakTHyeckue Aara ungposeie
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
|| Do Smomens tiere | Butmorssa LOK
) . https://m.edsoo.ru/ff0d210c
JeMOHCTpallMOHHBIN SKCIIEPUMEHT
, | oLomee wraeee | 1 Butoresa 0K
§ . https://m.edsoo.ru/ff0d227e
XUMUYECKUX PeaKLui
BemectBa. ATOMHO-MOJIEKYJIIPHOE
yaenue. BemecTBa MOJIEKyIIpHOTO U
3 HEMOJIEKYJIAPHOI'O CTPOEHHUSL. 1 bubanorexa LIOK
ArperaTHble COCTOSIHUS U https://m.edsoo.ru/ff0d23dc
KPUCTAJUTMYECKOE COCTOSTHUE
BEIIECTBA
4 CraproBas quarHoctudeckast padora. 1 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d26ca
XUMUYECKUE AIIEMEHTHI.
CuMBoaMYecKas 3ammch, Tabaumna
5 Menneneesa. CTpoeHHE aToMa. 1 bubimoreka LIOK
DJIleMeHTapHbIe YacTullbl. Spo aToma, https://m.edsoo.ru/ff0d28c8
n3oTonsl. Pacpenenenue 3meKTpoHOB
B aTOME 110 SHEPIeTUUECKUM YPOBHSM
Knaccudukanus BemiecTs. HpOCTBIf u Bu6miorexa LIOK
6 CJIOKHBIE BemiecTBa. KauecTBeHHBIN U 1

KOJIMYECTBEHHBIM COCTaB.

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

BanentHocts. MouiekyisipHbIe

7 c bubnmoreka [JOK
(bopmynbl. CBs3u U CTPYKTypHbIE https://m.edsoo.ru/ff0d2be8
(opMyIIBI BelIECTB

g gaﬂeHTHOCTB : c Bu6muorexa LIOK

JICKTpOOTPHIATCIBHOCTE. T TCIICHR https://m.edsoo.ru/ff0d2a6c
OKHUCIIeHUs1. MeTalibl 1 HeMeTaJLJIbI

9 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB bubnuorexa [JOK
MOJIEKYJIIPHOTO CTPOCHUS https://m.edsoo.ru/ff0d2d50

10 Cocrasienue GopMyIs1 OMHAPHBIX bubmmoreka [JOK
BEILECTB https://m.edsoo.ru/ff0d2eae

11 OtHOCUTENbHAs aTOMHAs U bubnnoreka [JOK
MOJIEKYJIIpHAsl MACCBHI. https://m.edsoo.ru/ff0d323c

12 MaccoBas 1019 XUMHYECKOTO bu6nunorexa LIOK
JJIEMEHTa https://m.edsoo.ru/ff0d350c

13 Crexuometpus. BeiBog Gpopmysis bubnnorexa [JOK
COCIMHEHUSI. https://m.edso00.ru/ff0d5230
Pemtenue 3a1a4 Ha BBIBOA (hOPMYJIBI bubmuoreka [IOK

14
BEILIECTBA. https://m.edsoo.ru/ff0d37fa
Pemenne ynpaxxuenuii Ha Bu6moreka [[OK

1

> COCTAB/ICHHE CTPYKTYPHEIX (hopMy1 https://m.edsoo.ru/ff0d3al6
BEIIECTBA

16 3akon ABoranpo. KonnuectBo bubmuorexa [IOK
BelecTBa. MossipHas macca. https://m.edsoo.ru/ff0d3b88
Pemenue 3a1au Ha BEIYHCIICHUE Bu6nnorexa [IOK

17 8
Macchl, 00bEMa, KOJTMYECTBA YaCTHI] https://m.edso0.ru/ff0d5708
BEIIECTBA
Momnspabiii 00bEM HI€aTFHOTO Ta3a. Bu6miorexa [JOK

18 YpaBHEHHE COCTOSIHUS UACATBHOTO

rasa

https://m.edsoo.ru/ff0d3f34
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O00011IEHIE 110 TEME

bubnunorexa LIOK

19 «l1epBOHAYALHBIE XUMHICCKHC https://m.edsoo.ru/ff0d40c4
TIOHSITHS
KonTponpHas padora Ne 1. Bu6uorexa IJOK

20 “HepBOH,?qam’HHe XUMIHACCKHC https://m.edsoo.ru/ff0d4290
IIOHSTHUS

21 YpaBHEHHS] XUMHUECKUX PEAKIIHUI. bubmmoreka [JOK
3aKOH COXPaHEHHs MaCCHI. https://m.edsoo.ru/ff0d448e

29 Tunel xuMuueckux peakuui. Peaknun Bbu6mmoteka [JOK
COCJIMHEHUS https://m.edsoo.ru/ff0d4614

23 Tunbl XUuMHUUECKUX peakiui. Peakiuu bu6nunorexa LIOK
pa3noKeHus https://m.edsoo.ru/ff0d497a

o4 Tunbl XUuMUUECKUX peakiui. Peakiuu bu6nunorexa LIOK
3aMeIIeHHS 1 0OMeHa https://m.edsoo.ru/ff0d4790
Ta6muma pactBopumoctr. O0001ICHHE Bu6muorexa LIOK

25 110 Teme «COCTaBHerI ¢ ypasHeHHH https://m.edsoo.ru/ff0d4c4a
XUMHYECKHUX PEaKIIHii»
[IpumeHeHune 3aKk0Ha COXpaHEHUs

26 Macchbl. PacueTsl Mo XMMHYECKUM Bubnmnorexa [IOK
ypaBHeHUsIM. TernnoBoil a¢ ekt npu https://m.edsoo.ru/ff0d4ae2
TOPEHUHU BEIIECTB
Pacuetsl mo ypaBHEHUSIM XUMHUYECKHUX Bu6uorexa IJOK

27 peakIuii Ha IPUMepe CBOWCTB https://m.edsoo.ru/ff0d4dd0
Kuciopoaa. Peakiiuu ropeHust BEIECTB — :
ITP Ne 02. PacueTsl 110 ypaBHEHUSAM BuGmnorexa [TOK

28 XUMHUYECKHX PEaKIUii Ha IPUMEPE https://m.eds00.ru/ff0d4ddo
MOJTYYSHHST KUCIIOPOJa M BOJIOPOJIa
PacueTsl o ypaBHEHUSM XUMHUYECKUX Bu6uorexa IJOK

29 peaxiuii Ha IpuMepe CBONCTB

BOAOpOaa

https://m.edsoo.ru/ff0d50d2
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Kontponbnas padora Ne 2.

30 "KonuyecTBo BeriecTBa. PacyéTs o bubmmorexa LIOK
S https://m.edsoo.ru/ff0d4dd0
XUMHUYECKHM YPaBHCHHUSIM
31 Oxcupapl. CTpoeHne, HOMEHKJIATypa. Bu6mumotexa [JOK
[Tonydyenue okcuaoB https://m.edsoo.ru/ff0d4f42
39 IIP Ne 03. Oxcuapl. XUMHYECKHE bubnunoreka LIOK
cBoricTBa. Kiaccudukamust okcuaoB https://m.edsoo.ru/ff0d542e
XHUMHYECKHE CBONCTBA OKCHJIOB.
33 B3auMoyieiicTBHE OKCHIOB C bubnnoreka [IOK
KHCIJIOTaMU, OCHOBaHUSIMH, JAPYT C https://m.edsoo.ru/ff0d55a0
Apyrom
34 ITP Ne 04. OcnoBanusi. CTpoeHue, bubnunoreka LIOK
HOMEHKJIAaTypa, Kiaccuukanus. https://m.edsoo.ru/ff0d5708
KucnoTHO-0CHOBHBIE HHIUKATOPBL. Bu6miorexa LIOK
3 OCHOB%HHH: TOYHCHHC OCHOBAHI 1 https://m.edsoo.ru/ff0d587a
HX CBOMCTBA
36 OcHoBanus. [Tonyuenrne ocHOBaHUHM U bubmuoreka [IOK
MX CBOWCTBA https://m.edsoo.ru/ff0d59e2
g | IR0 Koo s o Buoresa LOK
’ ’ https://m.edsoo.ru/ff0d5b40
KJIacCU(UKaLUs KUCIIOT.
38 Kucnorsr. [lonyueHne KUCIOT U UX bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/ffod5eba
39 Kucnotsr. [lonyuenue KUCIoT u ux bubmuoreka [JOK
CBONCTBA https://m.edsoo.ru/ff0d6342
o
40 31123]1::12061(15(01)41 iﬂ?/[ﬁfﬁiiiicsgoﬁcm bubmmorexa LOK
https://m.edsoo.ru/ff0d664e
BOJIBI
a1 Bopga. XuMudueckne cBoMcTBa BOJBI but6mmoreka [IOK

https://m.edsoo.ru/ff0d664e
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42

43

44

45

46

47

48

49

50

51

52

53

Boga. XumMuueckue cBOMCTBA BOJBI.
[Tonydenue BobI

Comu. CocraBienue GopMmyn U
Ha3BaHuii. Knaccudukarus comeit

Couu. [Tonydyenue coneit Ha mpumepe
CBOWCTB OKCUIOB. AM(OTEpHBIE
OKCHUJIbI

XuMHYecKue cBoicTBa aM(OTEPHBIX
OKCHUJIOB U METAJIJIOB B PaCTBOpE

I'eneTnyeckas CBA3b Ha IPUMEPE
MIOJTyYEHHUSI U CBOMCTB aM(OTEPHBIX
TUAPOKCHUIOB

Tumnsr KPpUCTAJUIMYCCKUX PCIICTOK IJIA
BCIICCTB pa3HbIX KJIACCOB.
duznyeckue cBOMCTBA

THUIBI KPUCTATUIMYECKUX PELIETOK IS
BEILIECTB Pa3HBIX KJIACCOB.
duznueckue cBoicTBa

YcTHBIN 3a4éT

DNEeKTpOoOTpULIaTENbHOCT. MoHHas
XUMHYECKast cBA3b. CBOICTBa HOHHOM
cBsa3u. Knaccel BerecTs

KoBanenTHas cBs136. Buasl 1 cBoicTBa
KOBAJIEHTHOH CBS3HU

Knaccudukanus BemecTs B cBeTe
TEOPUHU BAJICHTHBIX CBA3EH

I1P Ne 07. KucnoTHOCTB cpenpl,
BOJIOPOJIHBIN MMOKA3aTeNb.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67ca

bub6numoreka [IOK
https://m.edsoo.ru/ff0d67ca

bub6numoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubnuoreka [{OK
https://m.edsoo.ru/ffOdfee2

bubnuoreka [{OK
https://m.edsoo.ru/00ad9474

bubnuoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9a50

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ch2

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9ela

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ffa

bubnmnoreka LIOK
https://m.edsoo.ru/00ada52c

bubnunorexa LIOK
https://m.edsoo.ru/00ada52c
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54 Brluncienue BOLZOPOIHOIO MOKAa3aTeNsd Bu6mmoteka [JOK
https://m.edsoo.ru/00ada342
55 Penrenue 3ama4d Ha BEIUHCICHUE bub6numoreka [IOK
BOJOPOJHOIO IOKa3aTes https://m.edsoo.ru/00ada6hbc
ITP Ne 08. BemiecTBa 1 3J€KTPUUYECKUI
56 TOK (4 1). DneKTponuTsl u Bu6muoteka [JOK
HE3JIEKTPOJIUTHI. Jlucconuanus B https://m.edsoo.ru/00ada824
pacruiaBe
- Juccoumnanus cpeTHuX coneii B Bu6miorexa I[OK
BOJIHBIX PaCTBOPAX. JIBOHHbIC 1 https://m.edsoo.ru/00ada96e
CMEIIaHHBIE COJTN
CocraBneHnue ypaBHEHUI
58 JIUCCOITUAIIIH DJICKTPOJIUTOB B bubmuoreka [{OK
pactBope. CTeneHb U KOHCTaHTa https://m.edsoo.ru/00adb33c
JIUCCOITUAITIT
50 CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI. BuGnuorexa [IOK
Jucconmanus ruApPOKCUIOB METAIIOB https://m.edso0.ru/00adb486
B BOJIE
60 CuIIbHBIE KHCIIOTHI bubmuoreka [IOK
https://m.edsoo.ru/00adaab8
61 Crnalble KUCITOTHI bubmuorexa [IOK
https://m.edsoo.ru/00adac34
O0pazoBaHue coseil pa3Tu4HbIX BuGnnorexa [IOK
62 KJ1accoB. MI30BITOK M HEJOCTATOK ;
https://m.edsoo.ru/00adaab8
BeriecTBa. [lopsanok nobasneHus
63 Jlucconuanusi KUCIbIX U OCHOBHBIX bubmuoreka [{OK
COJIEN B BOJIHBIX PacTBOpax https://m.edsoo.ru/00adaab8
64 Pewenne ynpaxxHeHuit bubmuoteka [IOK

https://m.edsoo.ru/00adae28
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VYcnoBus NpoTeKkaHus peakuui B

bubnunorexa LIOK

65 BOZIHOM pacTBope. CoCTaBIeHue https://m.edsoo.ru/00adb076
peakiuii B HOHHOM (opMme T '
I'enernueckas cBsA3b MEXKIY KilacCaMU Bu6muorexa LIOK

66 HCOPTAHIHECKHX BEIICCTB Ha PHMEPE https://m.edsoo.ru/00adb076
NIOJIyYEHUs coJiei
I'enernueckas cBsA3b MEXKIY KiacCaMU Bu6muorexa LIOK

o7 HEOPTAIHCCIHX BEIECTB Ha NPHMEpe https://m.edsoo.ru/00ad9ch2
XUMHYECKHUX CBOMCTB coiieit
['enernueckas cBsA3b MEXKIY KilacCaMH

68 HEOPraHWYECKHUX BEILECTB HA IPUMEPE bubnnoreka [JOK
XUMHYECKHX CBOUCTB aM(OTEpHBIX https://m.edsoo.ru/ff0d61c6
BEILECTB

69 ITP Ne 09. KucinoTHOCTh Cpeibl } bu6nmorexa LIOK
BOJIHBIX PACTBOPOB PAa3JMYHBIX COJICH https://m.edsoo.ru/ff0d210c

70 I'maponus cosieil B BOJHOM pacTBOpeE bubnnoreka [JOK

https://m.edsoo.ru/ff0d227e

7 I'maponus cosielr B BOJHOM pacTBOpE bubmuoreka [IOK

https://m.edsoo.ru/ff0d23dc

72 I'mpponus cosielr B BOJHOM pacTBOpE bubmuoreka [IOK

https://m.edsoo.ru/ff0d26ca

73 ['unponus conelt B BOJHOM pacTBOpe bubmmnoreka HOK

https://m.edsoo.ru/ff0d28c8

74 ['unponu3 GMHAPHBIX BEIIECTB bubmuoreka [JOK

https://m.edsoo.ru/ff0d2a6c
FeHeTIquCKaz CBSI3b MEXKIY Bu6nnorexa [IOK

7 BAKHCHIIIMIT KTaccamit https://m.edsoo.ru/ff0d2be8
HEOpPraHMYECKUX BEIIECTB
['eHeTnyeckas CBSI3b MEXAY Bu6nnorexa [IOK

76 BAKHEUILIMMHU KJIACCAMU

HCOPTaHNYCCKUX BCIICCTB

https://m.edsoo.ru/ff0d2a6¢
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77 Pewenue 3ana4 u ynpaxHeHUHN 110 Bu6mmoteka [JOK
TEeME: T€HETUYECKas CBA3b https://m.edsoo.ru/ff0d2d50

78 Kontponbnas padota Ne3. "OcHoOBHBIE bubnuoreka [IOK
KJIACChl HEOPraHMYECKUX BEIeCTB" https://m.edsoo.ru/ff0d2eae
ITP Ne 10. I'eneTnueckas cBsi3b Bu6miorexa LOK

79 Pa3IMYHBIX KJIACCOB HEOPTraHMYECKHX https://m.edsoo.ru/ff0d323c
BEIIECTB
CrerneHb OKUCIICHUS B CIOXKHBIX Bu6muorexa IJOK

80 BellecTBax. HaxoxaeHue crencHen https://m.edsoo.ru/ff0d350¢
OKHCJIEHUS 110 hopMyIIe — '

81 OKucneHne U BOCCTAHOBJICHHUE. bu6nunorexa LIOK
OxucnauTeny U BOCCTaHOBUTENIN https://m.edsoo.ru/ff0d5230
CocraBnenue ypaBHeHUN

82 OKHCIUTEILHO-BOCCTAHOBUTCIILHBIX bubnunoreka LIOK
peaxiuiit (OBP) s1nexTpoHHBIM https://m.edsoo.ru/ff0d37fa
OalancoM
Tunu4yHbIe BOCCTAHOBUTEIIH. BuGmorexa [IOK

83 OcoOEHHOCTH KHCIOPOIa ¥ 030Ha, httos://m.edsoo.ru/ff0d3al6
dTopa T '

84 W oHHO-371eKTpOHHBIHN OanaHc bubmuoreka [IOK

https://m.edsoo.ru/ff0d3b88

85 IIP 11. Tunmm4HbBIC OKUCITUTEIIH. bu6mmoteka IIOK
Bunstaue cpelibl Ha CUITy OKUCIIUTENS https://m.edsoo.ru/ff0d5708
Cocrasnenue ypaBaenuit OBP ¢ Bu6mrorexa LIOK

86 YHACTHCM HICpMAMTafiata Kams 1 https://m.edsoo.ru/ff0d3f34
JTUXpoMaTa KaJlus
BemtecTBa ¢ OKMCIIMTENBHO-

87 BOCCTaHOBUTEIbHOM bubnmorexa LIOK

JIBOMCTBEHHOCTHIO. [Iepokcu
BOZIOpOAA

https://m.edsoo.ru/ff0d40c4
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Cocrasinenne OBP c BemtectBamu ¢
OKHUCIIUTEIBHO-BOCCTAHOBUTEIHLHOMN

bu6nmoreka [IOK

88 JIBOMCTBEHHOCTHIO. [Ipenckazanme https://m.eds00.ru/f0d4290
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBONCTB
89 XUMHUYECKUE CBOICTBAa aM(pOTEPHBIX Bu6morexa [IOK
OKCHILOB, THAPOKCHIOB 1 METAILIOB B https://m.edsoo.ru/ff0d448e
paciuiaBe
90 XUMHYECKUE CBOMCTBAa aM(pOTEPHBIX Bbu6mmoteka [JOK
OKCHJIOB M METAJIJIOB B pacTBOpE https://m.edsoo.ru/ff0d4614
91 XUMHYECKUE CBOMCTBAa aM(pOTEPHBIX Bu6mmoreka [JOK
TUJIPOKCHUJIOB B pacTBOPE https://m.edsoo.ru/ff0d497a
92 [lemouku mpeBpaleHuii BEIECTB bubnnorexa [JOK
https://m.edsoo.ru/ff0d4790
93 PactBopsl. PacTBOpHMOCTH BelecTBa. bubnnorexa [JOK
Buasl pactBopoB https://m.edsoo.ru/ff0d4c4a
94 Beluncnenue pacTBOpUMOCTH bubmuoreka [IOK
BEILECTBA https://m.edsoo.ru/ff0d4ae?
95 KoHuenrtpanus: maccoBast 107s bu6nmorexa LIOK
pacTBOPEHHOTO BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d4dd0
96 Pemenne 3ana4 ¢ npumMeHeHneM bubmmnoreka HOK
MacCOBOH 10U https://m.edsoo.ru/ff0d4ddo
97 MonspHast KOHUEHTpaus bubmmnorexka HOK
PacTBOPEHHOIO BEILIECTBA B paCTBOPE https://m.edsoo.ru/ff0d50d2
98 Pemienne cMemaHHbIX 33124 but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ddo
99 I1P Nel2. TIpuroroBienue u bubmuoteka [IOK
paszaeneHue cMecen https://m.edsoo.ru/ff0d4f42
100 Kpucrannoruapatsl bubmuoteka [IOK

https://m.edsoo.ru/ff0d542e
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101 Ornpenenenne coctaBa
KpPHUCTaJIOTHIpaTa

102 Penrenue 3amau

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

12

bubnunorexa LIOK
https://m.edsoo.ru/ff0d55a0
bub6numoreka [IOK
https://m.edsoo.ru/ff0d5708
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9 KUIIACC

KPUCTAJUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT

KosaunyecTBo 4acoB DJIeKTPOHHbIE
(]
J:;-n Tewa ypoxa Bcero Kourpoabueie  Ipakrueckue fI[:yT:eHnﬂ :)I;I[()l;l;z?;fenbnue
padoThbI padoThbI pecypeni

CTpoeHue aTOMOB.
[locnenoBarenbHOCTh 3aMOIHEHUS
AJIEKTPOHHBIX OpOUTaNIel aTOMOB Bu6uorexa 1JOK

! MasibIX 1eprosios. OcobenHoCTH 1 https://m.edsoo.ru/ff0d210c
3ar0JIHEHUSI 3JIEKTPOHHBIX OpOUTaei
ATOMOB OOJIBIIIUX TIEPUOJIOB
[lepuonnueckas cucrema
XUMUYECKHUX 3JIEMEHTOB BuGnnorexa [IOK

2 B CBETE NIPE/CTABIICHIN O CTPOCHAM 1 https://m.edsoo.ru/ff0d227e
aToma.

3 CreneHb OKUCIICHUS U BaJICHTHOCTD 1 bubmuoreka [IOK

https://m.edsoo.ru/ff0d23dc

Bunper xummudeckoii CBSI3H.
OOMeHHBIN U TOHOPHO-aKLIEITOPHBIN

4 MeXaHU3M 00pa3oBaHMs KOBAIEHTHON 1 bu6nuorexa [HOK
CBSI3H. MEXMOIIEKY SPHBIC https://m.edsoo.ru/ff0d26ca
B3aUMO/ICUCTBUS
TuIbI KPUCTATUIMYECKUX PELIETOK,

5 OCOOEHHOCTH CTPOCHUS 1 bubnmnorexa [JOK

https://m.edsoo.ru/ff0d28c8
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THIIA KPUCTAIUIMYECKON PEIETKU U
BHJIa XUMUYECKOU CBA3U

Knaccudukanuss XuMuaeckux

bubnunorexa LIOK

° peaKipii 110 Pa3ITHTHLIM IPU3HAKAM https://m.edsoo.ru/ff0d2a6c
DHepreTuka XUMHUYECKUX PEAKITHA.

7 TennoBoit 3¢ ekt XuMuIecKoi bubnmnoreka HOK
peaximu https://m.edsoo.ru/ff0d2be8

8 3akoH ['ecca u ero ciuencTBus bu6nmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

Borurcnenust o TepMOXHUMHUECKOMY
YPaBHEHHUIO PEAKIIUU: TETIOBOTO

o s dexTa XUMUIECKON PeaKIuu 1Mo Bu6morexa LIOK
KOIIICECTRY BCILECTRA, MAcce Ml https://m.edsoo.ru/ff0d2d50
00BEMY TTPOpPEArupoOBABIIETO HIIH
00pa3oBaBIIIErocs BEIIECTBA

10 [TonsiTHe 0 CKopOCTVI/I XUMHYECKON BuGmmotexa LIOK
peakiuu. 3akoH JCHCTBYIOIINX Mace https://m.edsoo.ru/ff0d2eae

" OHeprusg aktubanuu. [lonsrue o BuGmorexa IJOK
katanuze. epmenTsl. UTHTMOUTOPBHI. hitps://m.eds00.ru/ff0d323c
@aKTOpbl, BIUSIONINE HA CKOPOCTh

. XUMHUYecKol peakmuu. [ToHsTHE 0 Bu6muorexa LOK

XUMHUYCCKOM paBHOBeCI/II/I, HpI/IHI_[I/IH
JIe llaTenne

https://m.edsoo.ru/ff0d350c
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@DakTOpPBI, BIUAIOIIME HA COCTOSIHUE
XUMHYECKOIO PABHOBECHS.
ITporno3upoBaHue BO3MOXKHOCTH

bubnunoreka LIOK

13
MPOTCKAHMS XUMUICCKIX https://m.edso00.ru/ff0d5230
NPEBPAICHUN B PA3ITUIHBIX
YCIIOBUSIX
OKHUCITUTEIIbHO-BOCCTAHOBUTEIILHBIC

y peakiin. BakHbIe OKUCITUTEIN U Bu6morexa LIOK
BOCCTaHOBHTEIIH. IlepMatTaHar https://m.edsoo.ru/ff0d37fa
KaJust
CBoiicTBa IPOCTHIX BEILIECTB —
METAJIOB U HEMETAJIOB, KUCIIOT U

15 coreii — B CBeTE IPe/CTaBIEHHI 00 bubanorexa LIOK
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX https://m.edso0.ru/ff0d3a16
peaKIusIx
[IpakTuueckas pabora Ne 1. Pemenue

” AKCIEPUMEHTAJIBHBIX 33124 110 TeMe Bu6morexa LIOK
«OKHCITUTETHHO-BOCCTAHOBUTEIILHBIC hitps://m.edso0.ru/ff0d3b8s
peaKIum»
KonTponbnas padota Ne 1 o reme

17 «OCHOBHBIE 3aKOHOMEPHOCTH bubanoreka [IOK
IPOTEKAHNS XUMUUYECKHIX PEaKIIHii» https://m.edso00.ru/ff0d5708

18 PactBopenue kak pusuko- bu6muoreka [JOK

XUMHYSCKHUI mnmpomnecc. aﬂeKTpOJ'II/ITBI

https://m.edsoo.ru/ff0d3f34
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Y HEAIEKTPOJUThL. Teopus
JNEKTPOJIMTUYECKON JUCCOLMALUU

HNonHoe npounsBeieHNE BOIBI.
Bonopoansiii mokaszaress.

19 bubnunorexa LIOK
OJIEKTPONHTHYECKAs IMCCOLHALIA https://m.edsoo.ru/ff0d40c4
KHCJIOT, OCHOBAHMUI U COJCH

20 Peakiuu noHHoro ooMena bubnunoreka LIOK

https://m.edsoo.ru/ff0d4290

CBoliicTBa KMCJIOT, OCHOBAaHUH U

21 COJICH B CBETE MpEJCTaBICHUN 00 bubnunoreka [IOK
3JIEKTPOIUTHYECKOI AMCCOLMALINNI https://m.edsoo.ru/ff0d448e

29 KauecTBeHHbIE peakiMy HA HOHBI bu6nmorexa LIOK

https://m.edsoo.ru/ff0d4614

[IpakTuueckas padbora Ne 2. Pemenue

23 DKCHEPUMEHTAIIBHBIX 3a/1aY 10 TEME bu6mmorexa [IOK
«DTEKTPOTUTHIECKAS TUCCOIUAIII https://m.edsoo.ru/ff0d497a

o I'maponus conenv. HNoHHbIe ypaBHEHUS BuGnuorexa [IOK
Tuapoinsa coeun https://m.edso0.ru/ff0d4790
[Ipaktudeckas padora Ne 3. Pemenue

25 JKCIIEPUMEHTABHBIX 3a1a4 10 TEME bubimoreka LIOK
«'uapomu3 coleii» https://m.edsoo.ru/ff0d4c4a
Brerunciienust Maccel mpoIyKTa

26 pEaKIHUH MO U3BECTHON Macce OJTHOTO but6mmoreka [IOK

N3 HCXOJHBIX BEUICCTB, B3ATOIO B
BUJC PaCTBOpPA, COACPIKALICTO

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

ONpEAENIEHHYI0 KOHUEHTPALIUIO
pacTBOPEHHOIO BELIeCTBa

Kontpoinbnas padora Ne 2 mo teme

27 "DNEeKTPOTUTHYECKAS TUCCOLHAITUA. bubnnoreka LIOK

28 OO01mast xapakTepruCcTHKa HEMETAJIIOB bubmmoreka [JOK

https://m.edsoo.ru/ff0d4dd0

29 OO0m1as XxapaKTepUCTUKa raJOTeHOB bubmmoreka [JOK

https://m.edsoo.ru/ff0d50d2
XUMHUYECKUE CBOMCTBA raJIOT€HOB.

30 XUMHYECKHEe CBOMCTBA XJI0pa. bubmorexa [IOK
Xioposogopox. CollsiHas KHCII0Ta https://m.edsoo.ru/ff0d4ddoO
[TpakTuyeckas padora Ne 4 o Teme

31 "[MoyueHue CONTHON KUCITOTHI, bubanorexa LIOK
M3yUCHHE & CBOHCTB" https://m.edsoo.ru/ff0d4f42
IToHsiTHE O KUCIOPOACOIEPHKAITUX

- KI/ICJ‘IOT:&X XJIOpa ¥ UX COJISIX. Bu6morexa LIOK
BavicieHIme CoeIMHEHNA XII0pa K HX https://m.edsoo.ru/ff0d542e
HaxO0’KJIEHUE B MPUPOJIE
Borurcnenus mo ypaBHEHUSAM

33 XAMHYECKHUX PEAKIUI, €CITU OJNH UX bu6mmorexa [IOK
PEarcHTOB JJaH B H30BITKE https://m.edsoo.ru/ff0d55a0

34 OO0mras XxapakTepucTUKa JIEMEHTOB bubnuotexa [JOK

VIA-rpynmnel. CTpoeHue u cBoicTBa

https://m.edsoo.ru/ff0d5708
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IIPOCTOTO BEILLECTBA CEPHI.
AmnoTponHbie MoaU(UKALIMK Cepbl

CepoBo0opo/1, CTpOCHHE,

bubnunorexa LIOK

35 i
buznyeckue 1 XuMU4YeCcKre CBONCTBA https://m.eds00.ru/ff0d587a
26 O"KCI/II[BI cepbl. CepHucTas KUCIOTA U Bu6morexa LIOK
e colm. https://m.edsoo.ru/ff0d59e2
CepHast KUCJIOTa U €€ COJIH.
[TpoMbInIIEeHHOE TTOTYYEHUE CEPHOM
kucnoTel. Haxoxaenue cepsl u eé Bu6muorexa IJOK
37 i
COE/IMHEHNH B IIPUPOIE. XMMUIECKOS https://m.edsoo.ru/ff0d5b40
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COCTMHEHUSIMU CEPBI
Brerunciienust Maccel MpoIyKTa
pEAKIUH MO U3BECTHON MacCOBOM Bu6miorexa LIOK
38 (06bémHOIN) oiie (%) ero BbIxoAa OT
https://m.edsoo.ru/ff0d5eba
TEOPETHYECKH BO3MOKHOTO
Boruncnenust maccoBoit (00bEMHON)
nonu (%) BbIXOAA MPOIYKTa peakiuu
39 10 M3BECTHOM Macce (00bEMY) bubanorexa LIOK
FICXOHOTO BEIECTBA U POLYKTA https://m.edso00.ru/ff0d6342
peakiuu
40 OO0mias XxapakTepucTUKa JIEMEHTOB bubnuotexa [JOK

VA - rpynmsl. OcobeHHOCTH

https://m.edsoo.ru/ff0d664e
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CTPOEHHS aTOMOB, XapaKTEPHbIE
CTENEHU OKUCIICHUS.

A30T, pacpocTpaHeHue B IpUPO/IE,

bubnunorexa LIOK

41 buznyeckue 1 XuMUYECKHe CBONCTBA https://m.edsoo.ru/f0d664e
AMMHaK, ero pu3nvecKue u

42 XuMHu4eckue cBoicta. Comu bub6numoreka [IOK
aMMOHUS https://m.edsoo.ru/ff0d67ca
[TpakTiueckast pabota Ne 5 o Teme

43 "Tlony4yeHre aMMHaKa, U3y4eHHE ero bubnmoreka [IOK
CBOICTB" https://m.edsoo.ru/ff0d67ca

" Oxcuael azota (1, 11, 11, 1V, V). BuGmorexa LOK
A30THCTa KHCTOTA. https://m.edsoo.ru/ffOdfee2

45 A30THas KUCIOTA. 1:[pOMI>IIHJ'I€HHOG Bubnmorexa [IOK
MOILYHCHHE a30THOM KHCIOTEL. https://m.edsoo.ru/ffOdfee2
Hurpatsl u HuTpUTEL. XUMHUYECKOE

46 3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl bubmmnoreka HOK
COEIMHEHHUSIMHU a30Ta https://m.edsoo.ru/00ad9474
®docdop, aIOTPOITHBIE

47 Moaudukanuu dpocdopa. OKCHIbI bubnmnoreka [JOK
docdopa (111, V) https://m.edsoo.ru/00ad9b7c
®ochopnast KucioTa.

48 [IpencraBneHus 0 raloreHUIax bubnunoreka IIOK

docdopa (111, V).

https://m.edso0.ru/00ad9a50
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[ToHsATHE O MUHEPAIBHBIX
yoOpeHusx. 3arpsa3HeHue

bubnunoreka LIOK

49 HPUPOJHBIX BOXOEMOB https://m.edsoo.ru/00ad9ch2
COCTMHEHUSIMU a30Ta u docdopa
Yrnepon, ero aioTpOIHbIE
Moudukanyy u cBoicTBa. OKCHIIBI
50 yrieposa. DKoIornueckne Bubimoreka [IOK
TIPOGIIEMBI, CBSI3AHHBIE C OKCHIOM https://m.edsoo.ru/00ad9ela
yriepona (1V)
[TpakTueckue padboTsl Ne 6 o Teme
51 "ITonryuenue okcuaa yriaepoaa (I1V) u bubnmoreka [IOK
M3y4EeHHE ero CBOMCTB" https://m.edsoo.ru/00ad9ffa
52 VYronbHast KUCI0Ta U €€ Coln bubmuoreka [IOK
https://m.edsoo.ru/00ada52c
[TepBoHavabHBIC TTOHATHS 00
OpTraHWYECKUX BEIIECTBAX KaK O
coenuHEeHUsX yriepoaa. [Ipupoanbie
53 HCTOYHMKU yIiaeBoAoponoB. Ilonsarue bubnurorexa LHOK
0 GHOJOTHYECKH BAYKHBIX https://m.edsoo.ru/00ada52c
OpPraHWYECKUX BEIECTBAX — KUPaAX,
Oenkax W yrieBoaax
o | ot e B
https://m.edsoo.ru/00ada342
5 Oxkcun kpemuus (1V), kpemHuenas BuGmmorexa IJOK

KHUCJIOTa, CUIIMKATbI

https://m.edsoo.ru/00ada6bc
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56

57

bop. bopHnas kucnora

[Tpaktuueckas padora No7. Permenue
AKCTIEPUMEHTAIBHBIX 33724 110 TEME
«BaxHeie HEMETaIbl U UX
COCAUHCHHMS

bubnunorexa LIOK
https://m.edsoo.ru/00ada824

bubnunorexa LIOK
https://m.edsoo.ru/00ada96e

58

59

Brruncnenust maccel (00bEMa; H.Y.)
IIPOYKTa PEaKLMK 110 JAHHOU Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJZIEPKALIETO ONPEAETEHHYIO
MacCOBYIO JIOJII0 TpUMecen

KonTponbnas pabota Ne 3 o reme
«Baxxnelme HeMeTaIbl U UX
COETUHEHUS.

bubmuoreka [{OK
https://m.edsoo.ru/00adb33c

bubnunoreka LIOK
https://m.edsoo.ru/00adb486

60

OO0mas XxapakTepUCTUKa XUMHUUECKUX
3JIEMEHTOB — METAJIJIOB Ha
ocHOBaHMH uX noyoxenus B [ICXD
J.1. MenaeneeBa. Meramnst A- u b-
rpyni. Mertaninueckas CBs3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. 3aBUCUMOCTh (PU3UUECKUX
CBOMCTB METAJUIOB OT CTPOEHHUS
KpHCTAJIOB

bu6mmoteka IIOK
https://m.edsoo.ru/00adaab8

61

OO01me XUMHUYECKUE CBOIICTBA
MetasuioB. [lonsiTue o Koppo3uu
METAJLIOB

but6mmoreka [IOK
https://m.edsoo.ru/00adac34
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DJIEKTPOIIN3 PacIUIaBOB M PACTBOPOB
COJIeH KaK OJINH U3 CIOCOO0B

62 MOJIy4eHHUs] MeTauIoB. Beruncnenus bubanorexa LHOK
110 YPABHEHMUSIM SJICKTPOIIH3a https://m.edso0.ru/00adaab8
pacIiaBoB ¥ pacTBOPOB BEIIECTB
Mertannel A-rpynn. Hlenounsie

63 Metaiuibl. Haxoxxnenue B nmpupoe. bu6muorexa [IOK
CBOCTBA MIETOYHBIX METaJIOB https://m.edsoo.ru/00adaab8
OKcubl ¥ THIPOKCH]IBI HATPHS U Bu6uorexa IJOK

64
Kajtst https://m.edso0o.ru/00adae28
[lenoyHO3eMeNbHbIE METAILIBI.

65 Bakueiinme coeTUHEHHS KaJIbIIMA, bubmoreka LIOK
CBOJCTBA, IPUMEHEHNE https://m.eds00.ru/00adb076
JKéctkocTh BOJIBI M CLIOCOOBI €6
ycrpaneHus. [Ipaktuyeckas pabora Bu6mmorexa [OK

66 Ne 8 110 Teme "HKEcTkOCTb BOMBL https://m.eds00.ru/00adb076
METO/IbI €€ yCTpaHEeHUs "

AnromuHuit. AMdoTepHbIe CBOICTBA Bu6morexa [IOK

o okcnia v '’HApOKCHAA aIOMHHNA https://m.edso0.ru/00ad9ch2
OO6mras xapakTepucTuKa MeTaJuioB b- Bu6uorexa IJOK

68 rpyn (11060HbIX MOArpYI) https://m.edsoo.ru/ff0d61c6
[lepBoHayanbHbIE IPEACTABICHUS O Bu6nnorexa [IOK

69

KOMIIJICKCHBIX COCINMHCHUAX

https://m.edsoo.ru/ff0d210c
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Mens u cepebpo. [Ipencrasinenus 06

70 aMMHa4YHBIX KOMIUIEKCax cepedpa u bu6nmoreka [IOK
MeIu https://m.edsoo.ru/ff0d227e
2 [{uak AMdoTepHbIE CBOWCTBA OKCHIA Bubmmotexa LIOK
1 THIPORCHIA HufKa https://m.edsoo.ru/ff0d23dc
- Kenezo Oxkcuabl, THAPOKCUIBI U Buborexa LIOK
coma wenesa (1) u xenesa (I11) https://m.edsoo.ru/ff0d26ca
73 UyryH u cTanb — CIUIaBbl XKene3a bubnuoreka [IOK
https://m.edsoo.ru/ff0d28c8
[TpakTuueckast pabota Ne 9. Pemenue
- BKCHepI/I‘IT/IeHTaJ'IBHBIX 3a/1a4 1o Teme Bubnmorexa [IOK
«BaxHCHIIME METAILIEL H HX https://m.edsoo.ru/ff0d2a6c
COEJITUHEHUS»
Brruucnenus cocraBa cmecen ¢
75 UCIIOJIb30BAHUEM PEIICHHS CHCTEM bubmoreka LIOK
ypaBHEHUU https://m.edsoo.ru/ff0d2be8
26 Pa3nuunble TUIIBI BEIYKCICHUM nov Bubsorexa [IOK
YPABHCHIAM XHMITHCCIIX peaKiiiti https://m.edsoo.ru/ff0d2a6c
KonTtponbHas padora Ne 4 o teme
77 «Bakueime MeTaIbl U UX bubmuoreka [{OK
COEIMHEHUSD) https://m.edsoo.ru/ff0d2d50
8 be3omnacHoe ncnonb30BaHNEe BELIECTB Butmiorexa [[OK

U XUMHUYECKUX PEaKLUil B ObITY

https://m.edsoo.ru/ff0d2eae
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Hosrle MaTCpHrajibl U TCXHOJIOT'UH.

79 o 1 bubnunoreka LIOK
TIpUHIMITBL «3eEHON XUMHH https://m.edsoo.ru/ff0d323¢c
XUMUS U 370pOBbE. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl. Bu6uorexa IJOK

80 i 1 1
TlonsTe 0 npeaesbHO A0MyCTHMOMH https://m.edsoo.ru/ff0d350c
koHueHntpanuu Bemects ([11K)
DKojorudyeckue npooIemsl,
CBSI3aHHBIC C COCTMHEHUSMU

81 YIJIEpOAa, a30Ta, CEPHI, TAKEIBIX 1 bubmorexa [IOK
METAIUIOB. PoJIb XMMHH B PeLICHUH https://m.edso0.ru/ff0d5230
9KOJIOTUYECKHX MTPOoOIeM

- [ToBTOpEeHHE M 0000IIIEHNE OCHOBHBIX . Bu6morexa [OK
TeM Kypca 9 Kacca https://m.edsoo.ru/ff0d37fa
[IpakTuueckas pabora Ne 10.

83 Pemenue skcnepuMeHTAIbHBIX 3a7a4 1 1 bu6mmorexa [IOK
110 TeMe «XUMHYECKHE PeaKIIHi» https://m.edsoo.ru/ff0d3al6
[TpakTuyeckas padora Ne 11.
Pemienne skcniepruMeHTaIbHBIX 33124 Bu6mmorexa [OK

84 1o Teme «MeTajibl, HEMETaJIbl U UX 1 1 https://m.eds00.ru/ff0d3bss
COCIUHCHHS

85 PeszepBHOE Bpems 1 bu6muoreka [JOK

https://m.edsoo.ru/ff0d5708
85 11
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KUIIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHBIE XUMUYECKUE TTOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX IOHSATHI: aToMm, MOJEKyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOJHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYeCTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas J0JI1 XUMUYECKOT0 AJIEMEHTa B COSIMHEHUH, MOJIAPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEAKIMA: PEaKIui COCTUHCHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMEHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIWH, TEIUIOBOW JPQEKT peakiuu, pacTBOp,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATHH W
' MIPUMEHSITh OTH TIOHSATHUS TIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUH
13 UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY MJis COCTaBieHHs (HopMyl
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKInui
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPENIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(UIIUPOBATh XUMHUYECKHE peakuu (10 YHUCIy U COCTaBy
' YYaCTBYIOIINX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3 (heKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISPHYIO MacChl BEIIIECTB
18 BBIUHCIIATH MAcCOBYIO JIONKO XHUMHYECKOTO JJeMeHTa To (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl IMO3HAHWS — HaOII0/IeHuE,
' U3MEepeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeCTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
51 PacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKHX TOHSTHH: OKCHI, KHCIIOTA,
' OCHOBAHHE, COJIb
59 ONpEeNEeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy
' COCIMHEHHH 10 popMyITam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA




2.4

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPK/1asi ONUCAHNUE IPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKLIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpalICHUN B
Pa3IMYHBIX YCIOBUSIX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS ~ XMMHUYECKOH  TOCyIol |
nabopaTOpHbBIM O0OPYJOBAaHMEM, a TaKXKe MpaBHIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TIOJNYYEHUIO U COOMpaHHIO
ra3o00pa3HbIX BeEMIECTB (BOAOPOAAa MW KHUCIOPOJA), HPUTOTOBICHHIO
pPacTBOPOB C OMpEICIEHHON MAacCOBOW JI0JIei pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XUMHYECKHE  SKCIICPHUMEHTHIIIO
pacro3HaBaHHUIO PACTBOPOB MIENIOUEH U KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYrue)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

3.1

3.2

[To Teme: «llepuomuueckuit 3axkon u Ilepmoamnueckas cucrema
xumuueckux anemeHToB JI. W. MenneneeBa. CrtpoeHue aTtoMoB.
Xumuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE pCakuuun»

pPacKpbIBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHM: AApO aroma,
BHGKTPOHHBIP’I clioit aToMa, aToOMHasda 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKass CBA3b, IIOJKIpHAsA MW HCIOJSApHAsd KOBAJICHTHAasA CBA3b,
SJICKTPOOTPUIATCIIBHOCTb, NOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyo ¢opmy Ileprnoguueckoit
CHUCTEMBl XMMMUYECKHUX DJJIEMEHTOB: pa3inuyaTh TIOHATHS <«TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpymnma)y, «vansie» u
«OOJIBIIINE» TEPUOJIBI

3.4

packpbiBaTh cMbichn Ilepmogmueckoro 3akona J[.MI. Mennaeneesa:
JAEMOHCTPpUPOBAThL ITOHHUMAaHHUEC nepnogmquKoﬁ 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJOXXCHUA B Hepnozmqecxoﬁ CHUCTEMCE

3.5

COOTHOCHUTBH 0003HAUEHUSI, KOTOpPBIE UMEIOTCs B Tabnuie «Ilepuoanueckas
cucrema xumuuyeckux snemeHToB [[.MI. MeHneneeBa» C YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB H
3apsa  sAApa, oOIIee YHCIO JIIEKTPOHOBU paclpelelieHne HUxX 110
AIIEKTPOHHBIM CJIOSIM)

3.6

OmnpeaACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHI>IX COCINHCHUAX

3.7

ONpeNeNsiTh BHUJ XUMUYECKOM CBsI3M (KOBaJIGHTHAas W HOHHAasA)B
HEOPraHUYECKUX COECIUHEHUAX




9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKMX IOHSATHH: pacTBOp,
JJEKTPOJUTBI, HEIEKTPOJIMTBI,  JJIEKTPOJUTHYECKAs  JUCCOLMALUs,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XHMHYECKOE paBHOBECHE,
oOpaTuMbIe M HEOOPATUMBIC PEAKITUH, OKUCITUTEILHOBOCCTAHOBUTEIILHBIC
peakuyy, OKMCINUTEIb, BOCCTAHOBUTENb, OKHCICEHUE U BOCCTAaHOBJICHUE,
ajtorpornwsi, aM(OTEpHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAs, HOHHAS,
METaJJIN4ecKasi), KpHCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKuuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHH |
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTaBJIATh YPAaBHEHUS AJICKTPOJIMTUYCCKON JUCCOIMAIMU  KHUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
oOMmeHa

pacKkpbiBaTb CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OaaHca dTUX peaKHI/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

I[Io Temam: «Hemeramnbl MU HX COEOUHEHHS» M «MeTalllbl U HX
COCOAUHCHUS

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX W CJOKHBIX BELIECTB, MOATBEPXKJIas OINHUCAHUE
MpUMepamMu MOJEKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKuid

2.2

COCTAaBJIATE YpPaBHCHUA peaKuHﬁ, MOATBCPKAAOMIUX CYIICCTBOBAHUC
T€HETUYECKOM CBSA3U MCIKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

MPOTHO3UPOBATh CBOWCTBA BENIECTB B 3aBUCUMOCTH OT HMX CTPOCHMUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUUYECKHUX MPEBpAlICHU B Pa3IMYHBIX
YCIIOBHSIX

cleoBaTh  MpaBWJIaM  TIOJMB30BaHUS  XMMHUYECKOM  TIOCYlIOH W
1abopaTopHBEIM 00OpYJIOBaHMEM, a TakKXKe TMpaBWIaM OOpaImieHus C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB TI0 TIOJYYECHUIO W COOMpPaHUIO
ra3z000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IIPOBOJUTH  PEaKLUH, MOATBEPKIAAIOIIME  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUI-, OpOMHL,
noaua, kapOoHat, ¢pocdart, CHIHKAT, Cyabdar, THAPOKCUINOHBI, KATHOHBI




AMMOHMU, HOHBI HM3YUCHHBIX MCTAJJIOB, HNPUCYTCTBYIOIIUMC B BOIHBIX
pacTBOpax HCOPraHU4CCKUX BCIICCTB

3 ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar
31 pacKkpbIBaTh CMBICI OCHOBHBIX Xumuueckux mnouatuil: [IJIK Bemecta;
' KOPPO3Hs METAIIIOB
MPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIbLHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CUCTEMATHU3AINI0, BBISBICHHE
39 MPUYMHHO-CJICACTBEHHBIX CBS3EH — JIJI1 M3yYEHUS CBONCTB BEIICCTB U

XUMHYECKHX pEaKIUi; eCTCCTBEHHOHAayYHbIE METOJbl MO3HAHUA —
HaOJI0ICHUE, U3MEPEHHE, MOJICIMPOBAHUE, IKCIICPUMEHT (pEaIbHBIA H
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATUA

11

1.2

[Ipenmer xumMuu. Poiap XUMHUU B )KU3HU YEJIOBEKA. XUMHS B cCUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB

IlonsTHe 0 MeTOmax IMO3HAHUS B XUMHUM. UHMCTBIE BEILECTBA M CMECH. Crioco05bl
pasaciICHus cMmecent

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie U cioXKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUECHUE

1.4

1.5

1.6

XuMuueckas cbopMlea. BanentHocTh aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIApHas Macca. MaccoBas 1011 XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KonuuectBo BemectBa. Mosb. ModisipHas Macca. B3aumMocBsA3b KOJIMYECTBA, MacChl
U YHUCJAa CTPYKTYpPHBIX €IWHUI] BemlecTBa. PacuéTel mo ¢opMynaM XUMHUYECKUX
COeIMHEHUN

dusnyeckrue U XMMUYECKUE ABJICHUSI. XUMHUYECKast peaKknuus u eé IIpHU3HAKH. 3akoH

COXpPAaHCHHUA  MACChl  BCHICCTB. XHMUYECKHUE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_II/I}I
XUMHUYCCKHUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboThl B J1abopaTtopuu u puéMamMu oOparieHus ¢ 1abopaTopHbIM 000pyAOBaHUEM,
U3y4eHHe U OmnMcaHue (U3NUYECKUX CBOIMCTB 00pa3I[OB HEOPraHMYECKHX BEIIECTB,
HaOmroeHne ¢u3ndeckux (MJIaBlIeHUE BOCKA, TasHHUE JIbJa, pacTUpaHUE caxapa B
CTYIIKE, KUIIEHME W KOHACHCAalUs BOJbl) M XUMHUYECKMX (FOpEHHE CBEYH,
IIPOKAJIMBAaHUE MEAHOM IPOBOJIOKH, B3aUMOJEICTBUE MeJNla ¢ KMCIOTOM) SIBICHUH,
HaOJIO/IeHne W ONHUCaHWe NPU3HAKOB MPOTEKAaHHUS XHUMUYECKUX PpeaKIHi
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpHIOM Oapus,
pasznoxkerue ruapokcuaa menu(ll) mpum HarpeBanwm, B3aMMOCHCTBHE Kele3a C
pactBopoM conu meau(ll), n3yuenune crocoOoOB pasneneHus cmeceil (C TOMOIIBIO
Maruurta, (uUIbTpOBaHWE, BbIMApUBaHUE, AUCTWIULILMS, Xpomartorpadus),
NPOBE/IEHUE OYHMCTKHU MOBapeHHON COJM, HAOJIOJIEHHE U OMHCAHUE PE3yJIbTaTOB
IIPOBEJCHUS OMNbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJeneil MosieKyI (IapOoCTEePIKHEBBIX )

Baxneliye npencTaBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmecs razos. CocraB Bo3ayxa. Kuciaopo — ajieMeHT U IpOCTOE BEIIECTBO.
HaxoxaeHnue kucioposa B mpupoe, pusndeckre 1 XUMHUYECKHEe CBOMCTBA (peakiuu
ropenust). Okcunpl. [Ipumenenne kucnopona. CrocoObl MOMyYeHHs] KUCIOPOa B




naboparopuu U npombiiuieHHocTH. KpyroBopot kucnopoga B npupone. O30H —
AJUTOTPOIMHASI MOAU(PHUKAIUS KUCIOPOoaa

2.2

2.3

2.4

TennoBoil A3PeKT XUMUUIECKON peaklnu, TePMOXUMHUYECKIE YPABHEHUS, IK30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrojiib W METaH. 3arpsi3HEHUE BO3/1YyXa,
yCHJIEHUE TTAPHUKOBOTO 3 deKTa, pa3pylnieHue 030HOBOTO CIIOs

Bonopoa — smeMeHT W mpocToe BemecTBo. HaxokaeHue Bogopona B MPHUPOJE,
(bu3HYeCcKre M XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI TToTydeHus. KuCIoTh
U CONU

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM ypaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoJbl. Boja kak pactBopurens. PactBopsl. Hacslennblie n
HEHACBIIICHHbIE pacTBOpBL. PacTBOpMMOCTh BemiecTB B Boae. MaccoBas 10
BElIECTBA B pacTBope. XMMHUECKHE CBOMCTBa BoAbl. OcHOBaHuA. Poiib pacTBOpOB B
IpUpPOJE U B KHU3HU 4elnoBeKa. KpyroBopor Boxabl B INpupoze. 3arps3HEHHE
IPUPOAHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccupukanus
OKCHJIOB:  cojieoOpasyromme (OCHOBHBIC,  KHCJIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasyromue. Homenknarypa oxcugoB. ®Pusnueckne U XUMHUYECKHE
cBoiicTBa okcu10B. [lomydenne okcuaoB

2.7

2.8

2.9

OcHoBanus. Knaccudukaius ocHOBaHM: METOYNM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. ®@U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

Kucnotel. Knaccuduxarmus xuciaor. Homenknarypa kucnor. dusmueckue u
XUMHUYECKHEe cBoMcTBa kucior. Psan aktmBHocTH MeTauioB H.H. bexerosa.
[Tonyuenune kucior

Comu. Howmenknatypa coneil. ®Pu3nyeckue M XUMHUYECKHE CBOWCTBA COJIEH.
ITony4yenue coiuen

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMM HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUECKUH SKCTIEPUMEHT: KaUeCTBEHHOE ONpeIeNICeHHE COJIepKaHHsl KHCIOpoa B
BO3/yX€, OJy4eHne, COOMpaHue, paclo3HaBaHUe U U3y4eHHE CBOMCTB KHCIOpO/a,
HaOJIF0IeHNE B3aMMO/ICHCTBHS BEIIECTB C KMCIOPOJOM H YCIOBHUSI BOSHUKHOBEHHUS
npeKpalieHus TopeHus (Moxapa), 03HaKOMIJIEHHE ¢ 00pa3iaMy OKCHJIOB M OTIHCAaHUE
UX CBOWCTB, IOJY4YE€HUE, COOMpaHHe, paclio3HaBaHUE U N3yUeHUE CBOWCTB BOAOPOIA
(ropenue), B3aumojnelcTBue Bojopona ¢ okcupom wmeau(ll)  (Bo3zmoxkHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), HA0II0IEHHE 00pA3LIOB BEIIECTB KOJINYECTBOM
1 Momb, ucciegoBaHHME OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C PA3IUYHOM
pPacTBOPUMOCTBIO, MIPUTOTOBJICHHE PACTBOPOB C ONpEAETIEHHON MaccoBOW JoJeit
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJCUCTBUE BOABI C MeTaUulaMu (HaTpUeM U
KaiblieM) (BO3MOXHO  HCIIOJIb30BAaHHE  BHUJIEOMATEPHAIIOB),  OIpPEACIICHHE
pPacTBOPOB KUCIIOT M IIEIOYEH ¢ MOMOIIBI0 HHIUKATOPOB, UCCIIEIOBAaHHE 00pa3IoB
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB, HAONIO/ICHHE M3MEHEHHS OKPACKH
WH/INKaTOPOB B PACTBOPAX KHCJIOT M INEIOYCH, N3yUYeHHE B3aUMOJICHCTBHS OKCHIA
meau(ll) ¢ pacTBopoM CepHOM KHCIOTBHI, KHCIOT C MeTaIlaMd, pPEaKIui




HEUTpaNM3aluy, IOJy4YeHHE HEPACTBOPUMBIX OCHOBAHHUHM, BBITECHEHHUE OJIHOTO
MeTajuia APYruM M3 pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCTUHECHHIN»

[Iepnoanueckuit 3axoH u [lepuoanueckas cucteMa XMMUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

3.2

3.3

3.4

3.5

[TepBble MONBITKH KiIacCU(UKAMM XMUMUYECKUX 1eMeHTOB. [loHATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U ILEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). ODJIEMEHTHl, KOTOpble OOpa3yloT aM(OTEepHbIE OKCHIBI H
TUAPOKCUIBI

ITepuognueckuii 3akoH. Ilepmonnueckas cucrema xumudeckux siemeHTos JI.M.
MenneneeBa. Koporkonepuonnas u anuHHonepuogHas ¢opmsel Ilepuoanueckoii
cucrteMbl xumudeckux dnemMeHToB .M. Menneneesa. Ilepumonsl M rpynmsl.
Pu3nYEeCKU CMBICI IOPSIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIIBI JIEMEHTA

Crpoenue aromoB. CocraB aTomHbIX saep. M3orombl. Dnektponsl. CTpoeHue
JNIEKTPOHHBIX  000JI04eK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
[lepuoanueckoit cucrtembl .M. MenneneeBa. XapakTepuCTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxenuto B [lepuoanyeckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aToMOB XUMHYECKHX DJIEMEHTOB,
METAITIMYECKUX U HEMETAJNINYECKUX CBOMCTB I10 TPYIIaM M MEepUojaM. 3Ha4eHHE
Ilepuonnueckoro 3akona u [lepruoguyeckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J[.M1. Mennenees — yu€HbIi U IpaKJaHUH

XyUMHu4YecKas CBA3b. KoBanenTrHas (HOJ’IﬂpHaH u HCHOJ'IHpHaSI) CBA3b.
3HeKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKHUX 2E€MEHTOB. loHHAas CBI3b

3.6

3.7

Crenenp oxwucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkmuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIJIOB,
B3aUMO/ICHCTBUE THIPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0Ue, IPOBEICHNE
OTIBITOB, WJITIOCTPUPYIOIINUX TPUMEPHI OKHUCIUTEITEHO-BOCCTAHOBUTEIHHBIX PEAKITHI
(ropenwue, peakify pa3ioKeHUs, COCTUHECHHS )

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

BemectBo 1 xummndeckas peakuus. [loropenue

11

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKUX djeMeHTOB JI.H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B WM3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHUOJO0B, KA, KAJIBLHS U UX COETUHEHUI
B COOTBETCTBHH C TI0JIOKEHUEM JJIEMEHTOB B [ Ieproanueckoi CucTeMe U CTpOEHUEM
UX aTOMOB




1.2

1.3

14

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. TUIIBI KPUCTAUNIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEINETKM U BUAA
XxuMu4eckol cBs3u. Kiaccupukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEIECTB
(MexnyHapoJHasi M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUN, TIEHETHYeCKas CB3b
HEOPraHUYECKHUX BEILECTB

Knaccuukanus XMMUYECKUX peakUuil MO Pa3IM4YHbIM MpHU3HAKaM (110 YUCILy U
COCTaBy Y4YacTBYIOIIMX B pEaKIMM BELIECTB, IO TeIUIOBOMY 3(p(deKry, mo
U3MEHEHMIO CTETEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUECKUE PEaKLUH, TEPMOXUMUYECKHE
ypaBHeHus. [IoHsATHE 0 CKOPOCTH XMMHUYECKON pEeaKIIuU

Ilonstne 00 06paTI/IMbIX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIHAX. ITonsatue o
TOMOI'CHHBIX M I'CTCPOICHHBLIX PCAKIUAX. IloHsaTHE O XMMHMYECKOM PaBHOBCCHHU.
CDaKTOpr, BIIMAIOOIUEC Ha CKOPOCTb XUMHYCCKOM p€akKiluku W IIOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBnenne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJIB30BaHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3JIEKTPONUTUUECKONW JUCCOLMALNU. OJEKTPOIUTHl W HEIIEKTPOJIUTHI.
Karnonsl, aHnonsl. MexaHu3M AMCCOLMALIMM BEIIECTB C Pa3IMYHbIMH BUIAMU
xuMu4eckol cBs3u. CreneHp auccouuanyu. CHiIbHBIE M Cla0ble 3JEKTPOIUTHI.
Peakiiun noHHOro oOMeHa. YCIOBHS NPOTEKAaHUS pPEaKUuil HOHHOro OOMeHa,
IIOJIHBIE M COKpAIlEHHBbIE MOHHBIE YypaBHEHUs peakuuil. CBoMCTBa KHUCIOT,
OCHOBAHHUU U coJiell B CBETe MPECTAaBICHUN 00 3JIEKTPOIUTHYECKOM TUCCOIUAlINN.
KauecTBenHnbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUN HKCIEPUMEHT: O3HAaKOMJICHHE C MOJIENAMU KPUCTAUINYECKUX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJA HATpHs); HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHAYECKOM peakluu OT BO3JEHCTBUS Ppa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
AJEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, Mpollecca JUCCOLMALUU KHUCIOT,
miesioueid U cosiel (BO3MOXKHO HCIIOJB30BAaHHE BHIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TMPOTEKAHUsI peakuuil HOHHOro oOMeHa
(oOpa3zoBaHuMe ocanaka, BbIIENIEHHWE Ta3za, oOOpa30BaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHHe, peakLMU pas3lIOKEHUs, COSIAWHEHHs); paclio3HaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKUuMd Ha HOHBI;  pELICHHe
OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramier 1 ux COCIUHCHUA

2.1

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC
crenieHn okucieHus. CTpoeHHe U (QHU3UYECKHE CBOICTBA MPOCTHIX BEIIECTB —
raJloreHoB. XWMHUYECKHE CBOWCTBAa Ha MpUMepe XJjopa (B3aMMOJEHCTBHE C
MeTaljlaMi, HeMeTajslaMu, Iienodamu). XiopoBojopona. ConsHas KHCIOTa,




XMMHYECKHE CBOWCTBA, I[IOJydYeHUEe, MpumeHeHue. JledictBue xjopa H
XJIOPOBOJIOPOJIa HA OpraHU3M 4esloBeKa. BakHelne XJI0puasl U UX HaX0XKICHHUE B
pupoJie

2.2

O6mias xapakrepucTrka 31eMeHToB VIA-rpymnmel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (PpU3MUEcCKue CBONCTBA MPOCTHIX
BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOJU(PHUKALUKN KHCIOPOAA U CEpPhI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUUECKUE
cBoiicTBa. OKCHJIBI cepbl KaK IPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTA,
¢bu3nyeckre U XUMUYECKHEe CBOHCTBA (001Me KaK IMpeAcTaBUTeNs Klacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKAL[MEe B OCHOBE IPOMBIIIJICHHOIO
cnocoba mosydeHus: cepHoil Kucinotbl. [Ipumenenwe. Comu CEpHON KHCIOTHI,
KayecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxmeHnue cepbl U €€ coennHEHHA B
pUpoae. XUMHUUYECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeabl COCITUHEHUSIMHU CEpBbI
(KHCIOTHBIE JOXIHM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALLICHUS

2.3

2.4

2.5

OO6mast xapakTepucTuka 31eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHBIC CTETICHN OKUCIIEHUS. A30T, pacIpOCTpaHEHUE B IPUPOIE, PU3NIECKHE
U XMMUYeCKHe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHaK, ero pu3ndecKkue
U XHUMHYECKHUEC CBOﬁCTBa, IMMOJIYy4CHHUEC U IIPUMCHCHHC. Conn adMMOHUs, HX
¢u3nyeckue M XUMHUYECKUE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KUCJIOTa, €€ MoJydeHHue, (pU3MuecKue W XUMHUYECKue
cBoiicTBa (0OlIMe Kak TMpeICTaBUTENs Kiacca KUCIOT M creuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMHUECKOE 3arpsi3HEHUE OKpYXKaroIlel cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

®ocdop, amnorponHsle Moaudukarmu Qochopa, GU3NUECKHE U XUMHUYECKHE
coiicTBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUUECKUE
CBOHWCTBa, mosyueHue. Mcnombp3oBaHue (ocdaroB B KadecTBE MHUHEPAIbHBIX
ynoOpeHuit

Oomas xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEHW OKHUCIEHHs. YTIEepoja, aIOTPONHbIE MOIU(PHUKAIIH,
pacrpocTpaHeHue B NMpHUpoje, GU3NUECKUe U XUMUYECKHE CBOMCTBA. AJCOpPOIIHS.
Kpyrosopor yriepona B mpupoje. Okcuisl yriepoja, HUX (U3NYECKHE U
XHUMHAYECKHE CBOMCTBA, IEHCTBHE HA KIBBIC OPTaHNU3MBI, TIOJTy4YeHHE ¥ IPUMEHECHHE.
DKoyorudeckue mpoOieMsl, cBs3aHHbIE ¢ okcuaoM yraepoga(lV); rumoresa
I00aTHPHOTO TTOTETUICHHSI KJIMMAaTa; TapHUKOBBIN d(DPeKT. YrompHas KUCIOTa U €€
con, WX (U3NYECKHEe W XHWMHUYECKHE CBOWCTBA, MMOJNYyYCHHE W TIPUMECHEHHE.
KayecTBeHHast peakius Ha kapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE

2.6

[lepBoHayanbHble MOHATHA 00 OPraHMYECKMX BELIECTBAX KaK O COEIMHEHHUAX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, INIMLEPHH, YKCYCHasl KUCIIOTa).
Nx coctas u xumuueckoe crpoenue. [loHsTHe 0 OMOIOrn4ecky BaKHBIX BEIIECTBAX:




XKHpax, Oelkax, yrieBojax — M UX POJIM B JKM3HM delOoBeKka. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COEAMHEHUI

2.7

Kpemuuii, ero ¢usnueckne m XUMHYECKHE CBOICTBA, MOJy4YEeHHE M IMPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O0ue npeacrasienus o0 okcuae kpemuusi(1V)
U KpeMHHEBOH kucnorte. CHIMKATBl, UX HCIOJIb30BaHHE B OBITY, MEIUIIMHE,
IIPOMBILICHHOCTH. BaKHEHIIMEe CTPOUTEIBHBIE MaTEpPUANIbl: KEPAaMMKa, CTEKIIO,
IleMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  WCMOJB30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B TIOBCEHEBHOM KU3HU

2.8

XUMUYECKUN OSKCIEPUMEHT: H3ydeHHE O0Opas3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJCHUE KAaUYECTBEHHBIX PEAKIIMM Ha XJIOPU/-UOHbI
1 HaOJIIOJICHNEe MPHU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKaromue (Gpusmueckue u
XMMHYECKHE CBOMCTBA TaJIOTEHOB M MX COEIMHEHUN (BO3MOKHO HCHOJB30BaHUE
BUJICOMATEPHAIIOB); O3HaKOMIIEHHE C oOpa3luamMu XJIOpUIOB (TaJIOreHH]IOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXHO HUCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HaOJIOJIEHUE Tpollecca OOYIIIMBAaHUS caxapa IMoj IeiCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOTBI; M3YYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, MPOBEJCHNE KAYECTBEHHOW peakuy Ha Cynbdar-
MOH M HaONIOACHHE MpHU3HAKa €€ IMPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU
cBOWcTBaMH a30Ta, (ochopa M WX coeaWHEHHH (BO3MOXKHO HCIOIB30BAHUE
BUJIEOMATEPHANIOB), 00paszliaMu a30THBIX U (PochHOpHBIX ynoOpeHuit; moayyeHue,
coOupaHue, paclo3HaBaHME€ W H3Y4YE€HHE CBOWCTB aMMHaka; IpOBEIEHHE
KaueCTBEHHBIX peaKInii Ha HOH aMMOHHUSI U (hocdaT-HOH U U3yUeHUE MPU3HAKOB UX
IIPOTEKAHNS, B3aUMOJAECHUCTBHE KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAJIOB); U3y4EHUE MoJesen
KPUCTAJUTMYECKUX PEIMIETOK anMmasa, rpadura, (QymiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM IMPOTHBOra3a; MOJydeHHe, cOOMpaHue, pacro3HaBaHUE M HU3yueHUE
CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEJACHNE KAaueCTBEHHBIX peakluil Ha kapOoHaT- U
CUWJIMKAT-UOHbl M M3YYEHHE TNPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHHUE C
MPOAYKIIMEH CUIIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4
o Teme «BaxkHeillre HeMeTaIbl U UX COCIMHEHUSI

3.1

3.2

Meramiel 1 uX COCIMHCHUA

OOmiast XxapakTepuCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX
nonoxkeHus B [lepuonnueckoit cucreMe xumMuueckux anemeHToB 1.1, Mennaeneesa
U cTpoeHus aToMoB. CTpoeHHe MeTajuioB. MeTayunueckas CBA3b U METaJLIn4ecKast
KPUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMHUUYECKUH Pl HAIIPSKEHUN METaJJIOB

dusnyeckue M XHUMHUYECKHE CBOMCTBa MeTayyioB. OOmme crocoObl MOMydeHus
meTtamwioB. Ilonsatue o KOppO3ur MCTAJIJIOB, OCHOBHBIC CHOCO6BI 3allluThl UX OT
koppos3uu. CruaBel (CTanb, YyryH, JIOPATIOMHHUN, OpOH3a) U MX NPUMEHEHHUE B
OBITY M TPOMBIITICHHOCTH

3.3

[Ilemounsle MeTaibl: moJokeHHE B Ilepuoanuecko cuCTEME XMMHYECKUX
anemenToB JI.MI. MenzeneeBa; CTpOCHME UX aTOMOB; HAaxOXIEHUE B IIPUPOLE.




du3nyecKkue U XUMMHYECKHE CBOWCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl u
TMJIPOKCUABI HaTpus U Kaius. [IpuMeHeHne 1menouHbIX METAIIIIOB U X COETUHEHUI

3.4

[IlerounO3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLMIL: 10J0KeHHue B [lepuoanydeckoi
cucreme xumuyeckux digemeHToB .M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoKJIeHHe B npupoje. Pusndeckue U XUMUIECKUE CBOMCTBA MAarHUs U KajbLus.
Baxneimue coenuHeHus Kanblus (OKCUA, TMAPOKCHU, coiH). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudyeckux 3nemeHTos .M.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XkKACHKE B Tpupoie. U3sndeckue U XMMUYECKUe
CBOWCTBA aTfOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCHIA ATTFOMIHHS

XKenezo: monoxenue B llepuomnueckoit cucrteme xumudeckux snemeHton [I.U.
MemnzeneeBa; CTpoeHUE aTOMa; HaXoxk JIeHue B npupoze. dusnueckne 1 XuMUYECKUe
cBoiicTBa >kene3a. Oxcuawl, ruapokcuasl u comu xenesa(ll) m xenesa(lll), ux
COCTaB, CBOMCTBA U IOJIy4CHHUE

XHWMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3liaMu METAIJIOB M CIJIABOB, MX
(bu3MYECKUMHU CBOWCTBAMU; U3yUEHHUE PE3YIbTATOB KOPPO3UU METAIUIOB (BO3ZMOXKHO
HCIIOIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KalblUsl W HATPUs C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
HCCJICIOBAaHNE CBOWCTB KECTKOW BOJIBI; MpOIleCcca TOPEHUS JKejle3a B KUCIOPOJe
(BOBMOXXKHO  WCIOJB30BAaHUE  BUJICOMATEPHANIOB); NPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKI[Hii Ha HOHBI (MarHus, KaabllHs, aIFOMAHUS, IMHKA, sxene3a(ll)
u xeneza(lll), memu(ll); wabmomeHue u omucaHUE MPOILECCOB OKPAIIMBAHUS
IJIAMEHU HMOHAMHU HATpUs, Kaluig M Kaiblus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); HCCIIeI0BaHUE aM(DOTEPHBIX CBONCTB TMAPOKCHIA aATIOMUHUS U
THAPOKCHUIA ITUHKA; PElIeHHe SKCIEePUMEHTAIbHBIX 3a/a4 1o TeMe «BakHeiime
METaJUIbl U UX COCTUHEHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BenecTBa 1 MmaTepraibl B TOBCETHEBHOW KU3HU
yenoBeKa. XUMHUS U 3JJ0pOBbE. be30onmacHoe NCnoabp30BaHNe BEIIECTB 1 XUMUYECKHUX
peakmuii B 0bITy. [lepBasi TOMOIITs TPH XUMHUYECKHUX 0KOTaX W OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpensl IIJAK. Ponp xumum B pemeHUH sKoioruyeckux mpobnem. IlpuponHsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yyroib, MNPUPOAHBIA ra3, HedTb), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHHue oOpas3loB MaTepualioB (CTEKJIO, CIUIABbI
METAaJUIOB, TOJIMMEPHBIE MaTepPHAIIbI)




ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XUMHYECKOM HAayKH Kak oOO0JIaCTU COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOweld KylIbTypbl M IPaKTH4YECKON
JESITEIbHOCTH 4YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOILECTBA;
IIOHMMAHHUE MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJIaX IO3HAHMS, B TOM YHUCJIE JKCIIEPUMEHTAJIbHBIX U
TEOPETHUECKUX METO/IaX UCCIIEIOBAHUS BEIIECTB U M3YUCHUSI XUMUYECKUX
peakiuii; yMEHHE HCIIOIb30BaTh MOJIETU IS OOBSICHEHHUS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 cdepax MpodecCHOHAITBHONU IEATETLHOCTH, CBSI3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAHHBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HaYKH, YTO IMO3BOJIUT O0OYUYaIOIIUMCS pacCMaTpUBATh XUMHUIO
Kak cdepy cBoeit Oyaymieit mpopecCHoOHAIbHON AEITEIbHOCTH U CENATh
OCO3HAHHBII BEIOOP XUMHUH KaK MPOQPHIBHOTO MPpeAMeTa MpH Mepexo/ie Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

2.1

Branenue cucreMoli XMMUYECKUX 3HAHUM M yMEHUE NTPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHEUIIIME XHUMHUUYECKHE TMOHATUSA: XHUMHYECKUH DJIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJIHASI CMECh, OTHOCHUTEIBHBIC aTOMHAsI M MOJICKYJISIpHAs MAacCHhI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CPEmHssI), XUMUYECKash PEaKIus, PEeaKiuu
COCTMHECHUS, PEAKIMU PA3JI0KEHUsI, PEaKIUH 3aMEeIIEHUs, pPEaKInu
oOMeHa, TeroBoit 3 PeKT peakiuu, K30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOI'O 3JIEMEHTA B COEIUHEHUHU, MACCOBAs
JIOJIsI ¥ TIPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBa B PacTBOpPE, AP0 aToMma,
DIIGKTPOHHBIA CIIOM aToMa, aroMHas opOuTanb, paadyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKaA CBs3b,
AIIEKTPOOTPHUILIATETILHOCTD, MOJIAPHAS W HEMOJIApHas KOBaJEHTHAas CBS3b,
WOHHAsl CBfA3b, MeETa/NIMYecKass CBS3b, KpHUCTAJUIMUECKas peléTKa
(aTomMHasi, MIOHHAs, METAJUIMYECKasi, MOJIEKYJIsIpHasi ), HOH, KATUOH, aHUOH,
AIIEKTPOJIUT U HEAJIEKTPOIIUT, SJEKTPOIUTUYECKAS TUCCOIMALIMS, PEAKIIHH
HOHHOT'O 06M€Ha, OKHCJIINTCIbHO-BOCCTAHOBUTCIIbHBIC pCaknuunu,
OKHCIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHUC n BOCCTaHOBJICHHUC,




AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTHMBbIC
peaKkru, CKOPOCTh XMMUYECKOMN peakuuu, katanuzarop, [IJK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHHU: 33aKOH COXPAHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenpeneeBa, 3aKOH MOCTOSITHCTBA COCTABa,
3aKOH ABOrajipo

2.3

TEOpHUU XUMUU: ATOMHO-MOJICKYJIsIpHasd TCOPH, TEOpHUL
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME NPaBUIIBHO UCIOIb30BaTh U3YUYEHHbIE BEUIECTBA U MaTepuasl (B
TOM YHCJIE€ MUHEpaJIbHbIE YAOOpEHUs, METAUIbl U CIUIaBbI, MPOJYKTHI
nepepaboTKU  NPUPOJHBIX  HWCTOYHUKOB  YIVIEBOAOPOJOB  (yrui,
MPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO035IICTBE, HA MPOU3BOJICTBE
U TIOHMMAaHHE 3HAa4YeHHsS >KUPOB, OEIKOB, YIJIEBOAOB [UIsl OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOTHO3MPOBATH BIIMSHUE BELIECTB U XWMHUYECKHX
MIPOLIECCOB HA OPraHU3M YeJIOBEKA U OKPYKAIOUIY0 IPUPOIHYIO Cpely

3.2

YMCHHUEC MHTCIPHUPOBATE XHUMHUUYCCKHUEC 3HAHUA CO 3HAHWUAMHU OPYTHUX
y‘IC6HLIX npeaIMCTOB

3.3

3.4

HaJIMYue ONbITa paboThl C Pa3IMYHBIMU MCTOYHMKAMH HH(OpPMALUU 1O
XUMUM (HayyHas ¥ HAay4YHO-TIOMYJIsSIpHAash JMTepaTypa, CJIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MPEBPAIICHUAX U IPAKTUYICCKOM IPUMCHCHHUU U YMCHHEC UCITIOJIb30BATh eé
AJI pECIICHUA yqe6H0-H03HaBaT€J'II)HBIX 3aga4

Brnanenue ocHoBaMU MOHATHHHOrO ammapara U CUMBOJIMYECKOTO S3bIKA
XMMHUU JUIs1 COCTaBJICHUsI (OPMYJT HEOPTaHMUECKUX BEIIECTB, YpaBHEHHM
XMMUYECKHUX peakluii; ocHoBaMu XxuMuieckoil Homenkiatypsl (IUPAC u
TPUBUAJIBHOM )

VMeHue OOBACHATH CBSA3L IIOJOKCHUS DJIEMEHTA B HCpHOI{H‘-ICCKOﬁ
CUCTCMC C YHCJIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYICCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 0611166 quCII0 BHCKTpOHOB),
pacnpeaciicCHueM JJICKTPOHOB 110 JHCPIrETUYCCKUM YPOBHSAM ATOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIUA

IIpencraBienre O NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX
AIIEMEHTOB (paJuyC aTroma, 3JEKTPOOTPULATENBHOCTh), MPOCTBIX H
CJIOKHBIX BELIECTB OT IOJIOKEHM JJIEMEHTOB B [lepronnueckon cucreme
(B MaJbpIX IEPUOAAX U INIABHBIX MOArPYMIAax) M 3JIEKTPOHHOTO CTPOEHUS
aToma

YMmenue kiaaccuuImpoBarth:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUn




YMeHue onpeneiars:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUSI XMMHUYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJ, XUMHYECKOH CBSI3M W THUI KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCTMHEHUSX
8.3 XapakTep cpebl B BOJHBIX PACTBOpax BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCJIMTEIIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOJA, 030H, BOAOPO, IrpaduT, ammas, KpeMHHH,
9.1 asor, ¢ocdop, cepa, XJIOp, HATPUH, KAJIUN, MarHui, KaJIbIIUHA, aTFOMUHHH,
JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJI, OKCHABI M THUAPOKCHIBI MeTaioB |-I1A
9.2 rpynm, amomunus, meau (1), munka, xenesa (11 u 1l1), okcuasr yrinepona
' (I u 1IV), xkpemuus (1V), asora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHasi, yroiapHas,
KpEMHUEBAsl KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATH M XapaKTEPHU30BaTh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIECTB B 3aBUCUMOCTH OT HX
' CBOICTB, BO3MOXHOCTh TPOTEKAHUS XHUMHUECKUX TMPEBpAlICHUA B
Pa3IMYHBIX YCIOBHIX
10 YMeHue cocTaBiATh MOJIEKYIIPHbIC H MOHHBIE YPABHEHUS PEeaKIIHii, B TOM
1 (o)) (¥
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA M3YYCHHBIX KIIACCOB (TPYIIIT)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOITBEPKIAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BEIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChI BEIIECTB, MACCOBYIO
' JIOJTFO XMMHYECKOTr'0 3JIEMEHTA B COSAUHECHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUI U HAXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJ]JaMU HAy4HOTO MO3HaHUs (HaONIOJCHUE, W3MEpEHUE,
121 OKCIIEPUMEHT, MOJCIIUPOBAHUE) TPU W3YyYCHUHU BEIIECTB U XHUMHYECCKUX
' SBJICHHM; yMEHHE C(HOPMYIUPOBATh MPOOJIEMy M TPEMJIOXKHUTh MyTH €€
perieHus
129 0e30MacHOi paboThl ¢ XUMUYECKIMH BEIIECTBAMU, XMMHUECKOH TTOCYI0H

U 1ab0paTOpHBIM 000PYAOBaHUEM




12.3

13

npaBwJIaMy 0€30MacHOTO OOpAaIleHUs C BEIIECTBAMH, MCIOIb3YEMbIMU B
MOBCETHCBHOM JKM3HM, TpPABUIAMHU [OBEIACHUS B IEIIX COEpeKeHHs
30POBbSI M OKPYXAIOILICH MPHUPOJIHON Cpelbl; MOHUMAaHWE Bpeaa
(OmacHOCTH) BO3/ICHCTBHUS HA )KUBBIC OPTaHU3MBbI OPEICTIEHHBIX BEIIECTB,
CMOCOOOB YMEHBIIICHHS U MPEIOTBPAIICHHS X BPEIAHOTO BO3/ICHCTBHUS

Hanuume MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYUICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3yueHHE M OmHcaHue (U3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XMUMUYECKUMU SIBICHUSMH;, OIBITHI, WIUTIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HU3YUCHUC crmoco0oB pPa3saciICHUs cMmecelt

13.3

MOJIYYCHHEC KUCTIOpOaa U U3YyUYCHUC €TO CBOﬁCTB; IMOJIy4CHHEC BOAOpOaa 1
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHUEC YIIICKHUCIOIO Iada U HU3YUYCHUCE CIo
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUYCHUC CT'O CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIIEHHOM MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHUE MHIUKATOPOB (TaKkMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa CPelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HUCCICIOBAaHUEC U OIMMCAHUC CBOICTB HCOPTaHNYCCKUX BCUICCTB pPa3JINIHbIX
KJIaCCOB; HU3Y4YCHHC B3aMMOJEUCTBUS KHUCIOT C METaljlaMHi, OKCHIAAMH
MCTAJIJIOB, paCTBOPUMBIMU U HCPACTBOPUMBIMU OCHOBAHUAMH, COJIAMHU,
MOJIY4YCHHE HEPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHHEC OIHOI'O McETajia
Apyrum M3 pacTBoOpa COJH; HCCICAOBAHUC aM(l)OTepHLIX CBONCTB
TUAPOKCUI0B aITFOMHUHUA 1 HUHKA

pemICHUC HSKCICPUMCHTAJIIbHBIX 3aJla4 II0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IeKTpOJ'II/ITI/ILICCKa$I JAUCCOLMALIUA,
«Baxneinye HeEMETalJIbl U UX COCOUHCHUA», «Bakneiine MeTamIbl U
UX COCAUHCHU

XUMHUYECKHE SKCHEPUMEHTHI, WIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUSA
peaxiuit HOHHOTO O0OMEHa; KaYeCTBEHHBIE PEaKIMi Ha MPUCYTCTBYIOIIHNE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUA-, OpOMHI-, HOAWUI-, CyIb(art-,
docdar-, kapboHAT-, CHUIHMKAT-aHUOHBI, THUIPOKCH]I-UOHBI, KATHOHBI
aMMOHHUSI, MarHMs, KaJIBIIMS, A TFOMHHHMS, XKene3a (2+) u xkenesa (3+), menu
(2+), nuHKA

YMmeHnue:

141

MPEJCTaBIATh  pe3yJbTaThl  AKCIIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeiabCcTB, TIpaMKOB M TaOJIUIl U BBIABIATH AMIUPHUUYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATh CBA3U MCXKAY pPCaJIbHO Ha6JIIOI[aeMBIMI/I XUMHWYECCKUMHU
SBIICHUSIMA W TIPOIIECCAMH, TPOUCXOMSIIUMH B MaKpo- ¥ MHKPOMHpE,
O0OBSCHATH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMUH

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [TepBoHayaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 371eMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' IIpocTsle U CIOKHBIE BELIECTBA.
13 Xumuyeckasi popmysna. BaaeHTHOCT, aTOMOB XHMHUYECKUX 3JieMeHTOB. CTereHb
' OKHCIIEHHUS]
3aKkOH TIIOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAass aTOMHas —Macca.
14 OtHocuTenbHas MOJEKyJIspHas macca. MaccoBas 107 XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU
15 KomuuectBo BemectBa. Monbs. MonsipHas macca. Monsipabiii 00bEM  Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 du3nyeckue U XMMHUYECKHE SIBICHUS. XUMHUUYECKasl peaklus U e€ Ipu3HaKu. 3aKoH
' COXPAHEHHUsI MACCHI BEECTB. XNUMHUUYECKUE YPAaBHECHUS
9 Ilepnoanueckuii 3akoH u llepuoandeckass cucreMa XuMHUeCKUx 3yemeHToB JI.1.
MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. Ilepmonnueckas cuctema XMMHUYECKUX 3yeMeHTOoB ..
2.1 Menneneesa. Ilepuonsl u rpymnmbsl. PU3MYECKUN CMBICT IMOPSAKOBOTO HOMEpA,
HOMEPOB NepUoa U Ipynibl 37€MEHTA
Crpoenue aromoB. CocraB aromHbix saep. M3orombl. OnexTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX ~ 00O0JIOYEK aToMOB MepBbIX 20 XMMHMYECKHX  3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTU B M3MEHEHUHU CBOWCTB XMMHYECKHX JJIEMEHTOB IMEPBBIX TPEX
53 NepUoOB, Kaius, Kaiaplus (paauyca aTOMOB, DJEKTPOOTPULIATEIbHOCTH,
' METAIIMYECKUX U HEMETANINYECKUX CBOMCTB) U UX COEIMHEHUHN B COOTBETCTBHH C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumuyeckass  cBi3b. KoBasieHTHass  (MOJsipHas W HEMOJIsIpHasl)  CBSI3b.
3.1 DIIEKTPOOTPUILIATETLHOCTh XUMUYECKUX 37IEMEHTOB. loHHas CcBA3b. MeTamnueckas
CBSI3b
Tunsl  KpUCTAIMYECKMX  pem€TOK  (aTOMHas, HWOHHAs, MeTaJuInyecKas),
3.2 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOM PEIMIETKM M BUIA
XUMUYECKON CBS3U
4 Baxuelimme mnpeacraBuTeNM HEOPraHUYeCKHX BemecTB. Hemeramnsl U ux
COeIMHEHUS. MeTalTbl U UX COeTMHEHHUS
41 Knaccupukanuss u HOMEHKIATypa HEOPraHWYECKUX COCAMHECHUN: OKCHIOB

(comeobOpa3syrolnye: OCHOBHBIC, KUCIOTHBIE, aM(QOTEpHBIE) U HECOIe00pa3yroIIue;




OCHOBaHUH (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoepkae U OeCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOI'OOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

du3nyeckrue M XHMMUYECKHUE CBOMCTBA MMPOCThIX BCUICCTB-HEMCTAJJIOB: BOAOPOA,

42 XJIOpa, KHCIIOPOa, cephl, a30T1a, Gocdopa, yriepoaa, KpeMHHS
®du3nueckue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPUS,
4.3 KaJIsg, MarHusl M KaJbLMs, AJIOMHUHHS, Keje3a. OJIEKTPOXUMUUYECKHN psf
HaIpsHKEHUH METAILIOB
44 ®u3nueckue W XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHUN HEMETaJUIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOA, aMMHAKA
duznyeckue 1 XuMHUYECKHe cBoKCcTBa okcu10B HemeTaiuios: cepol (1V, VI), azora(ll,
4.5 IV, V), docdhopa(lll, V), yraepona(ll, 1V), kpemuus(lV). IlonyueHne okcumos
HEMETAaJUIOB
46 Xumunyeckue cpoiictBa okcugoB: metauioB |A—IIIA rpynn, nunka, menu(ll) u
xenesa(ll, 11). [TomyueHre OKCHIOB METAJIJIOB
XUMUYECKUE CBONCTBA OCHOBaHMM M aM(OTEpHBIX THUIPOKCUIOB (Ha IpuUMepe
4.7 TUAPOKCUIOB ATIOMUHMUS, XKenes3a, HuHKa). [lomyuenue ocHoBaHuil U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOIOPOJIHOM, CEpOBOJOPOIHOM,
48 CEpHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHUEBOH, yrombHOU. Ocolble
' XAMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCHOT. [lonyuenue
KHCJIOT
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue coneit
4.10 [Tonydyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOpOJa, AaMMHUAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [TonydyeHue amMMuaka, cepHOM M a30THOM KMCIOT B MpPOMBIIUIEHHOCTH. OOmme
' CHOCOOBI MOJTYYEHHS METAIIIOB
412  T'eHeTHyecKas CBSI3b MEXKIy KIIaCCAMH HEOPTAaHWMYECKUX COSIMHEHHI
5 XUMHUYECKUE PEeAKIIUU
Knaccudukanus XMMUYECKHMX peakUHMid MO pa3u4HbIM MPU3HAKAM: 0 YHCIY U
5.1 COCTaBY yYacCTBYIOIIMX B pEAaKIIUU BEIIECTB, 10 TEIJIOBOMY 3(PPEKTY, 10 N3BMEHEHHUIO
CTENIEHEW OKUCIICHHSI XUMHUYECKHUX JIEMEHTOB
59 TennoBoii 3pheKkT XUMHIECKOW peaKIuu, TEPMOXUMUYECKHE YpaBHEHUs. DK30- U
' SHIOTEPMHUUYECKUE PEeaKINK. TepMOXUMHUYECKHE YPaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTENBHbBIE peakUu. OKUCIMTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccel  OKMCIEHHS U BOCCTAHOBJICHMS. DONeKTpoHHBIH  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN
5.4 Teopust 31€KTpONUTUYECKON Aucconuanuy. KaTHOHbBI, aHMOHBI. DJIEKTPOJIUTHl U
' HERJIEKTPOIUTHl. CHIIbHBIC U c1a0ble 3JeKTPOIUThl. CTeNeHb AUCCOLUAIH
55 Peakiun noHHOTO OOMEHa. YCIOBHS NPOTEKAHHWS PEaKIuii HMOHHOTO OOMEHa,

MOJIHBIE U COKpALIEHHbIE HOHHBIE YPaBHEHUS peaKkuil




XHUMHA U OKpYXKarolas cpena

BCH_IGCTBa H Marcpuajibl B HOBCCHHGBHOﬁ JKM3HH denoBeka. be3omacHoe

6.1 UCTIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuii B jaboparopuu u Obity. IlepBas
MIOMOIIb TIPU XUMHUYECKUX 0KOTaX U OTPABICHUAX
XUMHUYECKOE 3arps3HEHUE OKpYKaromiel cpebl (KUCIOTHBIE JTOKIH, 3arps3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), CcHoOcoObl ero mnpenorBpamieHus IIpenenbHast

6.2 nonyctumas  koHueHtpamus BemiectB  (ITJK). Pomp xumMum B permieHUn
OKOJIOTHUECKUX TpolieM. YCuieHHe MapHUKOBOTO dddeKTa, paspylieHue
030HOBOT'O CIIOS
[Tpumenenue cepsl, a30ta, pochopa, yriaepoaa, KpeMHUS U UX COCTUHEHHN B OBITY,
MEIUIUHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO03siicTBe. [IprMeHeHne MeTayuioB U

6.3 CIUIaBOB (CTaslb, YyTyH, AIOPATIOMUHUHN, OpOH3a) B OBITY U MPOMBIIUIEHHOCTH HX
coeauHenuil. [ToHsATHE O KOPPO3MH METAJUIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX OT
KOppO3HHU

6.4 [TpupoHbIC UCTOYHUKH YTIICBOIOPOIOB (Yroib, IPUPOIAHBIH ra3, He(Th), TPOTYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHauanbHbie MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAWHEHHSIX

6.5 yriepoja (MeTaH, 3TaH, dTHJICH, alleTHIICH, 3TaHOJ, TIIMIEPHH, YKCYCHAsl KUCIIOTA).

' [TonsiTie 0 OMONMOTUYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriaeBojgax — M UxX

POJIH B J)KU3HH YEIOBEKa

7 Pacuérnr:

7.1 1o ¢opMyaaM XMMHYECKHX COEAMHEHUH

7.2 Macchl (MaccoBO) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 M0 XUMHYECKUM YPAaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
MPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Xumust/ 8 xnace. ['abpuensia O. C., OctpoymoB U. I'., Cnankos C. A. Xumus. — M.:
[Ipocsemenue, 2024.

Xumust/ 9 xnace. I'abpuensia O. C., OctpoymoB U. I'., Cnagkos C. A. Xumus. — M.:
[Ipocsemenue, 2025.

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJIA

Meroanueckue pekoMeHaanuu MHCTUTyTa cTpaTerny pa3BUTHs 00pa3oBaHUs
«CucreMa OIIEHKH JIOCTHKCHUH TUIAHUPYEMBIX MTPEAMETHBIX PE3YJIbTaTOB OCBOCHUS
yuebHoro npeamera «Xumus», 2023

Xumus/ 8 knace. 'abpuens O. C., OctpoymoB U. I'., Cnagkos C. A. Xumus. — M.:
[Ipocsenienue, 2024.
Xumus/ 9 knace. 'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A. Xumus. — M.:
[Ipocsenienue, 2025.
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