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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa MO XUMHHM OCHOBHOTO o00IIero oOpa3oBaHus (yriIyOJEHHBIH YpPOBEHB)
COCTaBJICHA HAa OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM
porpaMmMbl  OCHOBHOTO o0Omiero oOpasoBanusi, npencraBieHHbix B ®I'OC OO0, c¢ yderom
denepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

[Tporpamma o xumun pazpaboTana ¢ IeNbI0 OKa3aHUsI METOIUYECKON TOMOIIM 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/IepPIKaHKe, er0 CTPYKTYPY IO pa3zienaM H TeMaM, paclpeneieHue
10 KJ1accaM, PEKOMEHIyEeMYI0 [0CIIe10BaTEIbHOCTh U3YUEHHSI XMMUU C YUETOM MEKIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3pPacTHBIX OCOOCHHOCTEH
oOyuaromuxcs. B mporpamMmme mo XMMHM yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeaMeTra B
peanmu3anuy TpeOOBAaHWHA K IJIAHUPYEMBIM JHYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyibrataM o0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOM
JeSITeIbHOCTH 00yUaroIIerocs 10 OCBOCHUIO yYEOHOT0 COIEepKaHMSL.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTO 0OmIero oOpa3oBaHWS OPHUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO ~ TOJATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, Pa3BUTHUS HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH M HHTEPECOB OO0YyYarolUXcs, Ha
poIoJDKeHHe 00ydeHHs Ha YpOBHE CpeHero oouiero oopa3oBaHusl.

3HaHUEe XUMHUH CIY)KHT OCHOBOW /T (DOPMHUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
NPECTaBICHUN O MAaTEPHUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (HOPMUpPYEMbIE XUMHEH
NpEeCTaBICHUS O MIPEBPAILEHUSAX YHEPTUU U BEUIECTB B MPUPOJIE, O MYTAX PEeIICHHs IN100aTbHbIX
npobieM  yCTOWYMBOIO  pa3BUTHS ~ 4YEJIOBEYECTBA  —  CBHIPbEBOM,  HHEPreTHUYECKOM,
IPOJOBOJILCTBEHHOM  MpoOieM, MpoOJeMbl  SKOJOTMYECKOW  0e30MacHOCTH, mpodiieM
3/IpaBOOXPAHEHHUSL.

N3yyenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl cCaMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH 00yYaroImuxcs, ux o0uie u GQyHKIMOHAIbHOW PaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaroIIiXcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  yueOHOM  JesATeNbHOCTH,  OKCIEPHUMEHTAJIBHBIX U
UCCIIE/IOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
poeCCHOHAIBHON JESTENHHOCTH;

3HAaKOMHT CO CIENU(PHUKON HAyIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBHI IPECTABICHUN O
€IMHCTBE MPUPOABI U YEJIOBEKa, SBISETCS KIIIOYEBBIM 3TArioM B (JOPMUPOBAHMM €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 MEAArorMuecKy aJalTHPOBAHHBIM OTPAXKEHHUEM OIPEEIEHHOIO
JTana pa3BUTUS XUMUH.

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



OCHOBOIOJIATalONIUX MPEICTaBICHUNA OOIe XUMHM UM OTAEIbHBIX 3HAYUMBIX TOHSATHUI
OPraHU4EeCKON XUMHH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepixaHue CKIQAbIBACTCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl TOHATUH O XHUMHUYecKol peakuuu. OOe 3TH CUCTEMbI
OpraHU30BaHbl N0 MPUHIUIY IOCIEA0BATEILHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETHUECKHUX
IIPEJICTAaBICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHON TEOPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepunonnueckoro 3akona /.M. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

NPECTaBICHUN 00 JIEKTPOTUTHYECKON AUCCOLUAIMH BEIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHUN TIOJOKEHBl SMIUPHUECKU TMOJyYeHHBIE (DAKTHI.
TeopeTnueckre 3HaHMSI Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJHOIO YPOBHS K JIpYrOMy U
00eCTIeYynBarOT 00YJaIOIUMCSI BO3MOKHOCTb OOBSICHITH U MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE
1 00J1aCTH MPAKTHYECKOTO MPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofepxKaHus MPOrpaMMbI 110 XUMHUU IIPOUCXOJIUT C UCTIOJIb30BAHUEM 3HAHUN U3
paHee M3Y4YEHHbIX Y4EOHBIX MPEJAMETOB: OKpYKalOLUN MHp, Ouosorus, ¢pusznuka, MaTeMaTHka,
reorpausi, TEXHOJIOTHsI, UCTOPUSL.

[Iporpamma ocHoBHOro o0O0mIeEro o00pa3oBaHus MO XUMHUU (YrIyOJIEHHBIA YPOBEHB)
OPUEHTHPOBAaHAa Ha COXpaHEHHE (YHAAMEHTAIBHOIO XapakTepa 00pa3oBaHHUs, ClEUU(PUKU
y4eOHOTro TpeaAMETa U 00ECTICUCHHE YCIISITHOTO O0YUYEeHHS Ha CIICIYIOIIEM YPOBHE 00pa30BaHMS.
B nporpamMmMe no xumun peanusyeTcsl pa3BUBarollasi U IpakTHUeCcKas HalpaBJIE€HHOCTh 00y4eHus
XUMHUH, TuddepeHnmanus o0yueHus, BKIoYaromas npoGuiabHy0 MOArOTOBKY 00y4aronxcs U
Hocjeayolee caMoonpeiesieHle B BbIOOpe HanpaBieHus o0yueHHs! B PO UIbHBIX Kilaccax.

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 TPOJNOJDKEHHs OO0pa3oBaHMs W JajbHEHIIed TpyaoBOH
JeSITEIbHOCTH.

[Tporpamma nmo xumuu (yriayOi€HHBIN ypOBEeHb) NMpeAHa3HaueHa Ui HMCIOJIb30BaHUS B
00pa30BaTeNbHBIX ~ OpPraHU3alMsAX, peATM3YIOUMX mOporpamMMmbsl  auddepeHunpoBaHHOTO
(yriay6nénHoro, npouIbHOT0) U3YYEHUS OT/IENbHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O
o01rero oOpa3oBaHUsI.

O6pa3oBarenbHble (YHKIIMU XUMHUU, U3y4aeMOil Ha yriyOJeHHOM ypOBHE, pealn3yIoTCs B
nporecce (OPMHUPOBAHUS 3HAHUM OCHOB XMMMYECKOH HAyKH KakK OO0JIaCTHM COBPEMEHHOIO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIbHOCTH YEeIOBEKAa M OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyNbTypbl. 3ajaua y4eOHOTO mpeIMeTa COCTOMT B (OPMHPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUN — BOXKHEUIUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKHUX TOJOKCHHM,
JOCTYITHBIX 0000OLIEHHH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HayKH, B TNPHOOIIEHUH K
HAYYHBIM METOJAaM MO3HAHUS NPH N3YYEHUH BEIIECTB U XUMUYECKUX Peakuuid, popMupoBaHUH U
pa3BUTUN TMO3HABATEJbHBIX YMEHUU U CMOCOOOB AESITENBHOCTH W UX MPUMEHEHHHU B y4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUHU MPABHII O€30MacHOro
0OpalIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HH.

[lenn w3yueHUs] XWMHUHM OTPAXAOT HAMpPAaBICHHOCTh OOYYEHUSI Ha pa3BUTHE U
camMopa3BUTHE JIUYHOCTH, (GOPMUPOBAHUE €€ UHTEIUIEKTa U O0LIeH KYIbTYpHI.



N3yueHne XMMuM HanpaBJI€HO HA JOCTHXKEHHUE CICAYIOLIUX LIEJICH:

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

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

npuoOIIeHne o0y4JaroIuXcsi K CaMOCTOSTENIbHOM MO3HABATEIbHOM U HUCCIIEeI0BATENIbCKON
NEeSTENIbHOCTH, K Hay4YHbIM METOJlaM IO3HaHMs, (OPMUPOBAHHE MOTHBAIMM M Pa3BUTHE
CIIOCOOHOCTEN K M3YUEHUIO XUMUH;

dopmupoBanue o0meH (yHKIMOHAIBHON M €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHcIie YMEHHUH OOBSCHATH U OIICHUBATh SIBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU M3yYECHUU XHUMHUU, MPUMEHSITh UX MPU PEUICHUH MPOOJIeM B MOBCEAHEBHOU
YKU3HU U TPYJIOBOM 1€ATEIBHOCTH;

pa3BuTHe y OOydaromMXCsi WHTepeca K HM3YUYEHUI0 XUMHH U cdepaMm IesTeIbHOCTH,
CBSA3aHHBIM C XUMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(HIIL U
HAIPaBIEHHOCTHU JAJIbHEHIIIET0 00yUYEeHHUS;

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

npruoOpeTeHne oOydYaroIIMMHUCS OIbITa CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JUIsl pa3JIMYHbIX BUJOB JI€ATEIbHOCTH.

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

XuMHusl — BaKHas 00JIaCTh €CTECTBO3HAHMSI M IPAKTHYECKOH NEATEIbHOCTH YEJIOBEKa.
[Tpeamer xumuun. Pons xuMuu B xu3HH uesnoBeka. Kpatkue cBegenust 00 CTOpUM BOZHUKHOBEHUS
U Pa3BUTHS XMMHU. XUMHS B cUCTeMe HayK. Tema u BemectBa. OU3NYECKHME M XUMHUYECKUE
CBOMCTBA BEHIECTB. ArperarHble COCTOsSHHA BewlecTB. lloHATHE O TeOpeTHUYECKUX U
AMIMPUYECKUX METOJaX II03HAHUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JI0/IeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOIEJIMPOBaHUE,
BblunciieHue. [IpencraBieHus 0 HaydHOM IO3HAHUU HA TEOPETUYECKOM YPOBHE: Hay4YHbIE (DAKTHI,
npobiema, THIoTe3a, TEOpus, 3aKOH.

A3p1k xumud. VICTOYHUKY XUMHYECKON HHpOpMAaIHH.

[TonsTne o mMeromax paboOTHl ¢ XMMUYECKMMHU BemiectBamu. OOOpynoBaHHE MIKOIBHOMN
xumuyeckoit nadopatopuu. [IpaBuna 6e30macHOro oOpaleHus ¢ BeIecTBaMH U J1abOpaTOPHBIM
00opynoBaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie CMecu: BO3IYyX, MPHUPOIHBIN Ta3, HEQTh,
IPUPOJIHBIE BOJBI, TOPHBIE MOPOJLl U MUHEpaibl. [IOHATHE O TOMOT€HHBIX M TI'E€TEPOTrEHHBIX
cmecax. CrnocoOsl pazaeneHus cMecei. OuncTKa BEelecTB.

BemectBa M XMMHUYeCKHME peakUHMH. ATOMBI M MOJEKYJIbl. XUMHYECKHE DIJIEMEHTHI.
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. Onpe/iesieHle BaJIeHTHOCTH 3JIEMEHTOB 10 (opMyiaM OMHAPHBIX COETUHEHUIN
U cocTaBiieHHe (opMysl OMHAPHBIX COEAMHEHUN MO BAJIEHTHOCTU 3JIEMEHTOB. OTHOCHUTEIbHAs
aToMHas Macca. OTHOCUTeNIbHAsE MOJIEKYJIsipHast Macca. MaccoBasi 10J11 XUMHUYECKOT0 JIEMEHTa
B coenHeHuH. Haxoxxaenue npocreiiiieil opMyIibl Bel[eCTBa IO MaCCOBBIM JOJISIM 3JIEMEHTOB.

KonnuecTso Bemectsa. Moib. MossipHas Macca. B3anMocBs3b KOJIMYECTBA, MAcChl ¥ YHMCIIa
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacuersl no gopmynamM XUMUYECKUX coeluHeHuil. MonspHas
Macca CMECH BemecTB. MojbpHas 1018 XMMHUYECKOrO 3JEMEHTa B coelMHeHMH. HaxoxaeHue
npocreinielt (opMyIbl BEIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

@u3nYeCKne U XUMHUYECKHE SIBICHMs. XMMHMUECKas peaklus W €€ NpU3HAKU. Y CIIOBUS
MIPOTEKAHUS XUMAYECKUX 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.

DKCNEPUMEHTAIBHOE U3YYEHUE BEIIECTB U ABJICHUNA. 3HAKOMCTBO C XUMHUYECKOW MOCY0H,
C MpaBWJIaMU pabOTHI B TAOOPaTOpUH U TPHUEMaMHU O0paIeHHs ¢ TaOOPaTOPHBIM 000PYAOBAHUEM.
N3yuenne u onucanue (HpU3NYECKUX CBOMCTB 00pa3[0B HEOPraHUYECKUX 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 pPEaKkIMi (pa3jloKeHHE caxapa, B3aMMOJECHCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM
Oapwusi, TIOydeHUE W pasiiokeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3auMOJCHCTBHE



xene3a ¢ pactBopoM conu meau (I1). M3ydenue crmocoOoB pasneneHuss cMecei (C IMOMOIIBIO
MarauTta, GUIbTPOBaHUE, BBIAPUBAHUE, JUCTUIUIALNS, XpoMaTrorpadus), MPOBEACHUE OUYUCTKU
noBapeHHO# conu. HabmioeHne M onucaHue ONbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHUS
MAacCBhl.

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. 3akOH ABOTrajipo.
Monsipublii 00béM ra3oB. OTHOCHUTENbHAs IJIOTHOCTH Ta3oB. OmpenesieHne OTHOCHUTEIbHON
MOJICKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO H3BECTHOW OTHOCUTENBHON IJIOTHOCTH.
OObEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKHUX PEAKIIMSIX.

Kucnopon — snemeHT u mpocTtoe BeuniecTBo. HaxoxkzneHue kucinopoja B IPUPOJE,
du3HYecKre 1 XUMHUYECKUE CBOMCTBA (peaKIuu ropeHus u okucieHus ). [Iporeccel okuciaeHus B
xuBoil mpupoge. Oxcunsl. Ilpumenenue kucimopona. CrocoObl TOMyYeHHUS KUCIOpPOJa B
naboparopun W mpombiieHHOcTU. [loHsitne o karamuzarope. KpyroBopor kuciopona B
npupoze. O30H — ajutoTporHas MoAuduKanus Kuciaopoaa. O30HOBBIN CIIO, €ro 3HAYCHHUE IS
JKUBBIX OpraHu3MoB. Pa3pyiiieHue 030HOBOIrO Ciosl.

TemnoBoit >(h(exT XuMHYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMHUECKUE peakuuu. TomnuBo. Vcnonb3oBaHue yrisi U MeTaHa B KauecTBE TOILUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dekre.

Bopopon — snemenT u mpoctoe BemecTBo. Haxoxxaenne Bogopoaa B npupoie, Guzndeckue
U XMMHYECKUE CBOICTBa, MPUMEHEHHE, CIOCOOBI MoyiyueHus. [loHsATHE O KUCIOTaX U COJSX.
Hcnonb3oBaHue BOJOpoa B KaUYECTBE TOIUIMBA.

Bopna. ®usnueckue cBoiictBa BoAbl. Bona kak pactsopureins. PactBopsl. HacklenHusie n
HEHACHIIICHHBIE PacTBOpPHL. PacTBopumocTh BemiecTB B Boje. DakTopbl, BIMsIONME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIPaKEHUS KOHIIEHTPALUU
PacTBOPOB: MaccoBas J0JIs1 pACTBOPEHHOTO BEIIECTBA, MOJISIpPHAS KOHIIEHTpalus. Ponb pacTBOpoB
B IIPUPOJIC U B KU3HU YEIOBEKA.

Xumnueckue cBoiicTBa Bojbl. [loHaTtue 00 ocHoBanusix. [loHATHEe 00 HWHAMKATOpAX.
Kpyrosopot Bojbl B ipupoie. 3arpsi3HeHue NpUpOAHBIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcunpl. Kiaccudukanus OKCHIIOB:
conmeoOpa3yromue  (OCHOBHbIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U  HecojeoOpa3yrollue.
MexnayHaponHass HOMEHKJIATypa OKCHJAOB. TpHBHAIbHBIC Ha3BaHUS OKCHUIOB. Duznyueckue u
XapakTepHble XMMHUYECKHE CBOMCTBAa OKCUIOB (B3aMMOJECHCTBHE C BOJOW, C KHUCIOTaMU U
OCHOBaHUSIMHU, C APYrUMH okcuaamu). [lonyuenue okcuaos.

[TonsiTie O THAPOKCHUIIAX — OCHOBAHHUSAX M KHUCIOPOACOIEPKAIMUX KHUCIOTax. KucaoTsl.
Knaccudukanust kucmor. MexayHapoaHass HOMEHKJIATypa W TPUBHAJIBHBIE HA3BaHUS KHUCIIOT.
®dusnueckue U XMMHYECKUE CBOMCTBAa KHUCIOT (B3aMMOJIEUCTBHE C METaJJIaMU, C OKCHUIaMU
METaJIOB, OCHOBaHUAMM U coiiiMH). Psg aktuBHoctu metamoB H.H. bekeroma. Ilomyuenue
KHUCJIOT. KUCI0THI B IpUpO/Ie, MPUMEHEHNE BAKHEHIITNX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKJIATypa OCHOBaHUH. TpuBHallbHbIE Ha3BaHus ocHOBaHUU. [llenoun, nx
CBOICTBa (B3aMMOJICHCTBUE C KHCIOTHBIMH OKCHIAMH, KHUCIOTAMH W COJSIMH) M CIOCOOBI
nosydeHusi. HepacTBopuMbIe OCHOBaHMs, MX CBOWCTBA (B3aMMOJECUCTBHE C KHCIOTaMH) W
criocoObl momydeHus. AmportepHocTs. [loHsTHE 00 aM(oOTEepHBIX THAPOKCHUIAX (HAa MpUMEpe
TUAPOKCHUIOB IIMHKA U aFOMHUHUS): XMMUYECKHUE CBOWMCTBA (B3aMMOJEHCTBHE C KUCIOTaMHU U
1IeJI04aMu ) U MOJTy4YEHHUE.



Conu (cpenHue, KHUCIbIE, OCHOBHBIC, ABOMHBIC). MexIyHapoHAss HOMEHKJIATypa COJCH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XapAaKTEPHbIE XMMUYECKUE CBOMCTBA HA IIpUMEpE
cpennux coneit. [lonyuenue cosen.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

DKCIIEPUMEHTAIbHOE U3YUYECHHUE BEILIECTB U SIBJICHUI:

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;

03HAaKOMJIEHHE ¢ 00pa3ljaMi OKCHUJIOB U OIIMCAHUE UX CBOMCTB;

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 BEIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIACICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIHEM);

OIpeziesieHUue pacTBOPOB KUCIIOT U IIEJI0YEH C MOMOIIBIO0 HHIUKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3zydeHue B3aummoeiicteus okcuna meau (lI) ¢ pacTBopoM cepHOM KUCIOTHI, 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 DKCIEPUMEHTANbHBIX 3alad N0 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHX
COCTUHEHUINY.

Iepuoauveckuii 3axkoH u Ilepuoaumyeckasi cucrema xummu4yeckux jiemenros /[, HU.
MenpeieeBa

Crpoenne aToMOB. XuMHuecKas cBA3b. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINN.

[lepBble TOMBITKH KJIACCU(PUKALNUUM XUMHUECKUX 3yieMeHToB. [loHsTHe o rpynmax
(ceMelicTBax) CXOJHBIX 3JIEMEHTOB: IEIOYHBIX U LIEJIOYHO3EMEIbHBIX MeTaljiaxX, rajoreHax,
UHEpPTHBIX (OJAropoJIHBIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyloT aM@oTepHbIe OKCHUIBl U
TUAPOKCHUIBI.

Ilepnonnueckuit 3akoH. OTkpsiTHe lleprogmueckoro 3akona. Ilepmonnueckas cucrema
xummuueckux snemeHToB Jl. 1. MenneneeBa. KopoTkonepruoanas u anuHHONEpUoHas (GOpMbI
tabmuipl «Ilepuonnyeckas cucrema xuMmuueckux snementoB [[. M. MenneneeBay. [lepuonsl u
rpynsl (A- u b-rpynmsr).

Ctpoenne aroMoB. CoctaB aroMHbIX saep. M3orombl. PannoakTHBHOCTh. DJNEKTPOHBI.
DeKTpoHHAs OpOWTallb. DHEPreTHYECKUE YPOBHU M TMOIYpPOBHH aToma: S-, P-, 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 Ilepmommueckoit cucremsr J[. U.
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. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB



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

3nauenue [lepuonnyeckoro 3akoHa u Ileproguueckoil cCUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MeneneeB — y4eHbIi U IpakIaHKH.

ONEeKTPOOTPULATEILHOCT ~ XUMHUYECKUX  3JEMEHTOB. XHUMMYecKass CBs3b. Buabl
XUMHUYECKON CBSI3U: KOBAJIECHTHAsl MOJSPHAas CBSA3b, KOBAJICHTHAs HENOJSIPHAas CBSA3b, MOHHAs
CBsI3b. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHON U MOHHOM CBSA3H. DIIEKTPOHHBIE U CTPYKTYpPHBIE
(dopmyibl BemecTB. KaTHOHBI U aHUOHBI.

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

Crenenp okucnenus. OrmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OWMHApHBIX
coequHeHusX. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. Ilpomeccel okucneHus u
BoccTaHoBieHUA. Oxucinutenu U BoccraHoBuTenu. CocTaBleHHME YpaBHEHMH MPOCTBIX
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUH W PAacCTaHOBKA B HUX KOA(P(HUIMEHTOB METOAOM
AJIGKTPOHHOTO OaJlaHca.

OKcIepUMEHTAIbHOE U3yYeHHE BEILECTB U SBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3ljaMy METalIOB U HEMETAIIJIOB;

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

IPOBE/IEHUE 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 UCMOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U MOHATHH, MPUHATHIX 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 MNPHUPOJBI, (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, YIEKTPUUYECKHM 3apsi/l, KOJIMUECTBO TEIIOTHI.

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

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

TexHonorust:  TexHocepa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTUH,  CBIPbHE,
KOHCTPYKLIMOHHBIE MaTEpUAIIbI.

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, DHEPIUs MOHM3ALIH).
[TocnenoBaTenbHOCT 3aMOJIHEHHSI 3JEKTPOHHBIX OpOuTaneil aroMOB MallbIX IEpHOJOB.
OcoOeHHOCTH ~ 3allOJHEHHUS  JJCKTPOHHBIX  OopOuTamell  aroMOB  OOJIBIIMX  TMEPHUOJOB.



Ilepnonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB B CBETE IPEICTABICHUN O CTPOEHUHU aTOMA.
CreneHb OKUCIEHUS U BaJICHTHOCTb. lIpencraBienre o nepuoandeckoi 3aBUCUMOCTH CBOMCTB
XUMUYECKUX  JJIEMEHTOB  (DJIEKTPOOTPULIATEILHOCTh,  OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U THAPOKCUIOB) OT CTPOCHHS 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 B3aUMOJICHCTBHSI (BOJOPOHAS CBsA3b, 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 TMpPOTEKAaHHUA XUMHUYecKuX peakiuil. Kraccudukanus
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 KaTajlh3aTopa, MO arperaTHOMy COCTOSHHUIO pPearupyromux
BEIIIECTB).

DJIEMEHTBl XUMUYECKOM TEPMOJMHAMHUKH. DHEPreTuka XuMudeckux peakuuil. TemioBoit
3p(deKT XUMHYECKOH peakuuu. OK30- U OSHIOTCPMHYCCKHE PEAKIMH, TEPMOXHUMHYCCKUC
ypaBHeHus1. 3aKoH ['ecca u ero cineAcTBUs. BeIaucieHus mo TepMOXUMHUYECKUM YPABHEHUSIM.

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

[TonsiTne 06 0OPAaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHITHe 0 XUMHUYECKOM
paBHOBecuu, npuHImn Jle latense. YcnoBus cMenieHuss XMMHUYECKOro paBHoBecHs. DakTophl,
BIMSAIONIME HA COCTOSSHUE XHWMHMUYECKOro paBHOBecud. IIporHosmpoBaHue BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUIN B Pa3IMUHBIX YCIOBHUSIX Ha OCHOBE IMPEACTABICHUIN 00
M3YYEHHBIX JIEMEHTAaX XUMUUYECKOW KUHETUKU U TEPMOIMHAMHUKHU.

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

DNEeKTpoNUTHYECKass JAuccounanus. XHUMHYECKHME peakluu B pacTBopax. Teopus
AIIEKTPOJIMTUUECKON Tucconuanui. PactBopenne kak pusnko-xumudeckuii mporecc. [lonstue o
TUApPATAX U KPUCTALIOTUIpATaX. DIEKTPOIUTHI M HEANEKTPOIUTHI. KaTnoHbl, aHMOHBI. MexaHu3M
JTUCCOITMAIIMN BEIECTB C pa3IMYHBIM BHUJOM XHUMHUYeCKoW cBsizu. CuibHBIE W clabble
aeKTpoduThl. CTeneHb AUCCOLMAINU, KOHCTaHTa aAuccounannu. oHHoe mpou3BeeHue BOADIL.
Bonoponusiit nokazarens. UHIUKaTOPBI. DNEKTPOIUTUYECKAS TUCCOLIMALIUAS KUCTIOT, OCHOBAaHUM
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIIOBUS TPOTEKaHWs] pEaKIuii HOHHOTO OOMeHa.
MonexynsipHble, TOJIHBIE W COKpAalIeHHblE HMOHHBIE ypaBHEHHUs peakiuil. CBoiicTBa KHUCIOT,
OCHOBaHMH U COJIEl B CBET€ MPEACTABICHUNA 00 3IEKTPOIUTUYECKON JMCCOLMAINH.
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
KPUCTATMYECKUX PELIETOK HEOPTaHWYECKHX BELIECTB — METANIOB U HEMETauoB (Tpadura u
ajamasa), CJIOKHBIX BEIECTB (XJIOpHUAa HATPUs);

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

OTIBITHI, WIUTIOCTPUPYIOIINE 0O0OPAaTUMOCTh XUMHUECKUX PEAKIINH;

M CCJIEJOBAHME JIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPOLIECCa JUCCOLUALIMU KUCIIOT, LIeIoue
U COJICH;

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

NpUMEHEHHE UHINKATOPOB (JIaKMyca, MeTUIIOpamka 1 (peHosrasienHa) Asst OnpeeIeHus
XapakTepa cpesibl B pacTBOpax KMCIOT, OCHOBAaHUM U COJIEH;

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

pacro3HaBaHUE HEOPraHMYECKHUX BELIECTB C TOMOLIbIO0 KAUYECTBEHHBIX pEaKUii Ha HOHBI;

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

HemeTauibl 4 MX coeJUHEHHS

OO0mast xapaktepucTuka HeMeTaioB. OCOOCHHOCTH CTPOCHHS aTOMOB XHWMHYECKUX
3JIEMEHTOB, MPOCTBIX BEIECTB, AIOTponus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
HemeTaisioB. CpaBHUTENbHAS XapaKTePUCTUKA COEAMHEHUH HEMETaIOB.

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XuMHUECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMoJieiicTBrE ¢ MeTaJlJIaMU, HEMETaJUIaMH, BOJIOM,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOJOPO/ia Ha OPraHK3M uesoBeka. BaxkHelme Xaopuasl
U X Haxox/jeHue B npupoje. [loHsaTrue o KucaopoIcoiepkaiiux KUCI0Tax Xjaopa U UX COJSIX.

VVIA-rpynmnel. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHH OKHCICHMS.
Crpoenne u (u3nYecKHe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAa M Cepbl. AJUIOTPOIIHBIE
MoauM(UKAIMK KHUCIOpoAa U cepbl. XHUMHUYECKHE CBOICTBa cepbl (B3aUMOJECHCTBHE C
HEMeTaJUIaMHM, METaJUlaMH, KOHLEHTPUPOBAHHBIMU Aa30THOW U  CEPHOW  KHUCIIOTaMH).
CepoBonoposl, cTpoeHue, (u3MUEeCKHe W  XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTAaHOBUTEJIbHBIE CBOWMCTBA). OKCHABI cepbl KaK MPEICTaBUTENIM KHUCIOTHBIX OKCHJOB.
Cepnucras kucnora u ee conu. CepHasi KUCIIOTa, PU3NYECKUE U XUMUYECKHE CBOMCTBA (001I1e
KaK MpeACTaBUTENS Kiacca KUCIOT U crneunduueckue). Coau cepHOM KHUCIOThI. XHUMUYECKUE
peakiMu, JeXale B OCHOBE IMPOMBIIIJICHHOTO CI0co0a TMOJMY4YEeHUS CEPHOM KHUCIOTHI.
[IpencraBiaeHns 0 XUMHUYECKOM NPOU3BOJCTBE U CBA3aHHBIX C HUM Ipodeccusx. [Ipumenenue
CepHOI KUCHOTH U cynbdaroB. KadecTBeHHbIE peakuuu Ha Cynb(UT-, cyabdua- U cynbdar-
aHnoHbl. HaxoxaeHuwe ceppl M €€ COEAUHEHHH B MNpHUpoJie. XUMHUYECKOE 3arps3HEHHE
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 TNpupone, (U3MUYECKHEe U XHMHYECKHE CBOWMCTBA
(B3auMOJEHCTBHE C METaJlJIaMHU, BOJIOPOJOM, KHCIOpojoM). KpyroBopor a3zora B mnpupoje.
AMMHak, ero (pu3nueckue 1 XMMHUYECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO



pacTtBopa), IpUMEHEHUE M TOJIyueHHuEe B JabOpaTopu W NPOMBINUIEHHOCTH. MoH amMMoHus,
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,
JeKallie B OCHOBE IMOJIyYEHHsI a30THOM KHUCIIOTHI B MPOMBIIUICHHOCTH. HUTpaThl U HUTPHUTHI.
KauecTBeHHbIE 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 XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C METaJUIAMH, KHUCIOPOJOM, TaJIOTEHAMH,
KOHIIEHTPUPOBAHHBIMH a30THOM u cepHoi kuciaoramu). Okcunbl Gocdopa (11, V), dochopnas
KHUCTI0Ta, (PU3MUECKUe U XMMHUUYECKUEe CBOICTBa, nonyyenune. KauectBeHHas peakius Ha docdart-
nonsl. [Ipencrasienus o rajgorenunax gpocdopa (I, V).

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

Ob6mas xapaktepuctuka 3yeMeHToB |VA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEPHBIEC CTETIEHN OKUCIICHUSI.

VYraepon, amorponHbie Moaudukanuu (rpaduT, anmas, pymiepen, rpadeH, HAaHOTPYOKH),
dbusznyecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C MeTaJllaMH,
HeMeTallJIaMH, KOHIICHTPUPOBAHHBIMH a30THOW M cepHOM kucinoTami). [lonstue 06 agcopOuuu.
Kpyrosopot yranepona B npuponae. OKCHab! yriiepoaa, ux Gu3nveckue 1 XMMUYEeCKHe CBOMCTBA,
JIeiCTBUE HAa >KUBBIE OPTaHU3MBI, IIOJIYYCHHE W TPUMEHEHHE. DKOJIOTHYECKHE IMPOOJIEMBI
atMocdepsl, cBsizaHHbIe ¢ okcuioM yraepoza (1V). YronbHas kucnora u ee conu, ux pusnueckue
U XMMHYECKHE CBOMCTBA, MoNyueHue u npuMmenenne. KapooHatsl, ruipokapOOHaThI, UX CBOWCTBA.
KavecTBennas peakmust Ha KapOOHAT-HOHBI. Mcmonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHayanpHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAUHEHUSX yIriepoja:
yIIeBOAOPOAbl (METaH, STaH, ITHIIEH, alleTWUJIeH), JTaHOJ, TJIMIIEPUH, YKCYCHas KHCIOTA.
[TpupoaHbIE HWCTOYHHKH YTJIEBOJAOPOIOB (Yyroyib, MPHUPOJHBIN Ta3, He(Th), MPOIYKTHI HX
nepepadOTKH, WX pOJb B OBITY W TNPOMBINUICHHOCTH. [loHSITHE O OWMOJIOTHYECKH BasKHBIX
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), TIOJTY4YeHHE U TpuMeHeHue. Poiib KpeMHHS B TIpUpOIe 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, xeye300eToH. IIpobieMbl 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 MPUPOIHBIX XJIOPHIOB (TAIOTCHHUIOB);

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

M3y4YE€HHUE CBOMCTB COJITHON KHUCIIOTHI;



MpOBeJICHNE Ka4yeCTBEHHBIX PeaKlnii Ha XJIOpUA-, OPOMU- U HOIUA-UOHBI U HAOJIIOeHHE
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 KAayeCTBEHHBIX peaKkuuil Ha Cyibpua-, CyabQuT- U CcyabhaT-uoHBl U
HaOJI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS,

O3HAaKOMJIEHHE C (hU3MUECKUMHU CBOMCTBaMU a30Ta, pocdopa u UX cCoeAMHEHUH, 0OpazliaMu
a30THBIX U (pOCHOPHBIX y10OpEeHNUH;

MoJIy4eHHue, COOMpaHue, paclio3HaBaHUE U U3YUCHUE CBOMCTB aMMHaKa, U3y4eHUE CBOWUCTB
coJieli aMMOHUS;

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

M3yYECHUE B3aUMOJCHCTBUS KOHUECHTPUPOBAHHOM A30THOM KHCJIOTHI C MEIbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

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

noJlyueHue, coonpanue, pacrio3HaBaHUE U U3YUEHHUE CBOIMCTB YITIEKHCIIOTO ra3a;

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

M3y4YeHUE B3aMMHBIX MTPEBPAIICHUI KapOOHATOB U THIPOKAPOOHATOB;

O3HAKOMJICHHE C OO0pa3lamMi MPHUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKIIMEH
CUJIMKATHOM NTPOMBIIUIEHHOCTH;

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 Ilepuonnueckoi cucreme Xumuyeckux saemeHToB J[. U.
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,
reKcaroHaJibHas TJIOTHOYMAKOBaHHAs). 3aBUCHUMOCTh (DU3WYECKUX CBOWCTB METALUIOB OT
CTPOCHHUSI KPUCTAIIOB. DJIEKTPOXUMHUYCCKUN Pl HApshDKeHUH MeTauioB. OO0Iue XUMUIECKHe
cBoiictBa MetamioB. OOmme CcrnocoObl MOMYYCHHs] METAIJIOB, METAJUTyprusi. DIEKTPOIU3
pacIuiaBoB U paCTBOPOB COJIEH Kak OJIMH U3 CIOCO0O0B MosTydeHus MeTasuioB. [lorsTre 0 koppo3un
METaJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI X OT KOppo3ur. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHHM,
Opon3a). [I[puMeHeHne MeTaIOB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounble MeTaUIbL: NTOJIOKEHUE B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUYECKHE
CBOIiCTBa (Ha mMpuUMepe HATpUsl U Kajus), noisydyeHue. OKCUIbI U THIAPOKCUABI HATPUS U Kallus.
[IpuMeHeHue MIeNOYHBIX METAUIOB U UX COeIMHEHUM. bruomornueckas poib HATpUs U KaJusl.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUM U KaJIbLUI: MT0JI0KEHUE B llepuoanyeckoi cucreme
xuMmudeckux snemeHToB . M. MenpaeneeBa, CTpoeHHME MX aTOMOB, HaXO0XXJICHUE B MPUPOJIE.



dusnyeckre U1 XUMHYECKHAE CBOMCTBAa MAarHus W Kanblisg. BakHelnine coeqMHEHNU KaJbIUsI U
Marausi (OKCHJ, TUIPOKCHUJ, COJH), CBOMCTBa, MpuMeHeHHe. JKeCTKOCTh BOJABI U CIOCOOBI ee
ycTpanenusi. KpyroBopoT Kajiblivs B PUPO/IE.

Amomunuii: nonoxenue B Ilepumonnueckoin cucreme xumuueckux saemeHtoB /I, U.
MenpeneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckre U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCUIA AMFOMUHMS. [IpruMeHeHne amroMUuHUS
U €r0 CILIAaBOB.

Memannwt b-2pynn

OOmass xapakTepucTuka MeTauioB b-rpymnm (MoOOYHBIX MONTPYII): TMOJOXKEHHE B
[Tepuonuueckoit cucteme xummuueckux snemeHToB J[. M. MenzaeneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBIeHUE «IpoBaja» 3JIEKTPOHA HA NMPUMEPE CTPOEHHUS aTOMOB XpoMa, MeIH, cepedpa.
BasieHTHBIE COCTOSHHSI aTOMOB (-37IEMEHTOB, CTCIIEHH OKHUCIICHHS aTOMOB B COCIUHEHUSX.
3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THUIPOKCHUIOB METAJIOB OT 3HAUCHUS
CTENEHW OKHUCJICHHS JJIeMEHTa B COCIMHEHHHM (HA TpUMEpe COCAMHEHUN Xpoma).
[lepBoHavabHBIC TPEACTABICHHUS O KOMIUIEKCHBIX COCTMHCHUSIX.

Menb u cepeOpo: cTpoeHre aTOMOB, CTETIeHU OKucieHus. O01Iue KpaTKue NpecTaBlIeHus
0 (U3NYECKUX U XUMHUYECKHX CBOMCTBaX MPOCTHIX BELIECTB (B3aUMOJEWUCTBHE C KHCIOTAMU-
OKHUCJIUTEISIMH), 00 MX OKCHJAaX, THIPOKCHIAX U COJAX, MX npuMmeHeHuu. [IpencraBneHus oo
aMMHaYHBIX KOMILJIEKcax cepeOpa u menu. KadecTBeHHBIE peakIMy HAa KaTHOHBI Meaw (2+) u
cepedpa.

[{uHK: CTpOeHHE aTOMa, CTETIEHb OKUCIICHUS. XapaKTePUCTHKA PU3NIECKIX U XUMHUYECKHX
CBOMCTB, MpUMEHEHUE, aM(POTEpHBIE CBOMCTBA OKCHJIA U THAPOKcHa. KauecTBeHHbIE peakiuy Ha
KaTHOHBI ITUHKA.

Keneso: crpoenue atoma, creneHu okucieHus. Haxoxnenue B npupone. dusznueckue u
XMMUYECKHE CBOMCTBa JKele3a, INpuUMEHeHHe. buonornueckas ponp xene3a. OKCUAbL,
ruapokcuabl u conu xenesa (1) nxxenesa (I11), ux cocras, cBoiicTBa u nonyuenue. KauectBeHHbIE
peaKInu Ha KaTHOHBI XKese3a (2+) u xkenesa (3+). UyryH u ctans — criiaBsl xkenesa. [Ipon3BoacTso
YyryHa ¢ CTajdh. OKOJOTHYEeCKHE TMpoOJeMbl, CBSI3aHHBIE C  METAJUIypPrUYeCKUMU
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,
UCCIICIOBaHKE TPOIIECCOB IEKTPOIN3a pacTBOPOB xjaopuaa Meau (1) u noauma kanms, KOppo3uu
METAaJIJIOB;

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 MOTYYEHUS THAPOKCHUIOB Keje3a, UX XUMUYECKHX CBOWCTB;

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

HaOJI0/IEHUE U ONTMCaHKHE OKPAIlMBAaHUA [IJIJAaMEHH MOHAMH HaTPHsl, KaJlus U KalbIus;

uccienoBanre aM(pOTEPHBIX CBOMCTB TMIPOKCHAA altoMuHUs, ruapokcuaa xpoma (I11) u
TUAPOKCH/IA LIMHKA;

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

XuMHS 4 OKpPYsKaIIas cpeaa



BemecTtBa u martepuanbsl B MOBCEIHEBHOM XW3HU 4YeJIOBeKa. BakHeillue BemecTBa U
MaTepuaibl, 00JIacTU UX NpPUMEHEHUs. be3omacHoe HCIONIb30BaHUE BELIECTB U XMMHUECKHUX
peakuuii B ObITy. [lepBast moMoIIs IpU XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

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

OCHOBBI 3KOJIOTUYECKOW TPAaMOTHOCTH. XHMHS W 3J0pPOBbE. 3HAYEHUE M3y4aeMbIX
XUMHYECKHX 3JEMEHTOB M HMX COCAMHEHHH A (DYHKIIMOHUPOBaHHMS OpraHM3Ma YeJOBEKa.
[TonsiTHe 0 370pOBOM 00pa3e KHU3HH.

XUMHYECKOe 3arpsi3HeHUE OKPYXKarollel cpesibl. DKOJIOrHuecKre mpooieMbl, CBsI3aHHBIE C
COEIMHEHUSIMU YTJIepoAa, a30Ta, cepbl, TshKeNnbiXx MeTtawioB. [lonstue o II/IK. Ponp xumun B
PELIEHUN IKOJIOTUYECKUX MTPOOIIEM.

OKCHepUMEHTAIbHOE H3Y4YEHHME BEUIECTB U SBJICHMI: O3HAKOMJIEHHE C oOpasuamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE MaTepuabl), OMpeeieHne KUCIOTHOCTH
NPUPOJIHBIX BOJ, MOJEIMPOBAHHE Mpolecca 00pa30BaHUS KUCIOTHOTO JOXKISA, U3YYCHHE €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. 3aKOHOMEPHOCTHM B HM3MEHEHHHU CBOMCTB XUMHUYECKHX
AJIEMEHTOB U UX COEAMHEHUN B IEpUOJax U IpyIIax.

CrpoeHne BeniecTsa B TBEPIOM, KHJIKOM M ra3000pa3HOM COCTOSIHHH. BUIbl XUMUYECKOM
CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNINYECKON PEIIETKH U BUIa XUMUYECKOU
CBSI3H.

Knaccudukanus XMMHUECKHUX peaklIMi MO pa3IuyHbIM Ipu3HakaMm. [IporHosmpoBanue
BO3MOXXHOCTH TPOTEKAHUS XMUMHUYECKHUX TIpPEBpallleHuN B pa3IUYHbIX YCIOBHUSIX HA OCHOBE
MPEACTABICHUI XUMHUECKOW KUHETUKU U TEPMOJIUHAMUKHU.

XUMHUYECKUE peakluu B pacTBopax. [umaponus coneid. Peakuuu oOKuCIEHUs-
BOCCTAHOBJICHUSI. DIIEKTPOJIU3.

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

Mesicnpeomemmuuie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l MpPU U3YYEHUU XMMHUH B 9 Kilacce OCYLIECTBIISIETCS
4yepe3 UCIOIb30BaHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, IPUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HayKaX.

OO0mmue ecTecTBeHHO-HAYYHbIE TIOHATHUSA: sSBIEHUE (IIPOLIeCC), HAYUHBIM (akT, TUmoTesa,
Teopusl, 3aKOH, aHAJIU3, CUHTE3, Ki1accuduKaus, NepuoJuIHOCTh, HAOII0eHHE, SKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS, MaTepUabI.

®du3znka: BEMecTBO, Te0, PU3NYeCKUe BETUYMUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIUIOThI, aTOMbI M MOJIEKYJIbl, arperaTHbIe COCTOSIHUE BEIIECTBA, CTPOCHHUE ra3oB,
KHUJIKOCTEH W TBEPAbIX (KPUCTANIMYECKUX) T, KPUCTAJUIMYECKas peIIeTKa, 3JEKTPOH, SIpo
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIIU, U30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, ajbda-, OeTa- u
raMMma-u3JIy4eHHe, OHIIEKTPUYECKUU 3apsij, MPOBOJHUKH, MOIYINPOBOJHUKHU, JIUAJIEKTPUKH,
COJIHEYHBIH CIIEKTp, pa3sio’KeHHe Oeoro cBeTa B CHEKTP.

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

['eorpadusa: armocepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMble, TOILIMBO, BOJAHBIE PECYPCHI, IJIAHETa 3eMJIA.



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



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOIT' PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YIJIYBJIEHHBIN YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1¢ 00yYeHHS XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIHHON AEATEIbHOCTU
o0pa3oBaTeNbHOW  OpraHu3alMd B  COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHHCKMMHU
COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LE€HHOCTSIMH, IPUHATBIMH B 0OLIecTBE
NpaBUJIaAMU 1 HOPMaMHU TIOBEACHHUS M CIOCOOCTBYIOT MPOIIeccaM CaMOIO3HAHMUS, CAMOPa3BUTHS U
COIMATM3ALIMN 00yJaroIUXCsl.

JIMYHOCTHBIE PpEe3yNbTaThl OTPaXatOT T'OTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M pAacUIMpEHHE OIbITa AEATENIbHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuMoOTHYECKOro BOCIUTAHMA:

IPOSIBIIEHUE LIEHHOCTHOI'O OTHOUICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HayYHOMY 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 HOpMax M IpaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, IPOSBICHHE KOMMYHHUKATUBHOW KyJNbTyphl B pa3HOOOpa3HOW COBMECTHOM
NesITeTTbHOCTH,

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

TOTOBHOCTh OIIGHHMBaTh CBOE IOBEJEHHE W TOCTYINKHM CBOUX TOBAapHILEH € MO3MLUHU
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 M HEOOXOJIUMBIE Ui TOHMMAHHS
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
IPECTaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3AUMOCBA3X YEIOBEKa C MPUPOIHOM
Y TEXHOJIOTHYECKOHN CPEOoi;

MO3HABATENbHAS MOTHBAIMA M WHTEpEC K OOyYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIENIOBATEIbCKOW NEATETbHOCTH, K OCO3HAHHOMY
BHIOOpY HaNpaBJIeHUs ¥ YPOBHS JalibHEHIIEro o0y4yeHus;

4) BOCIMTAHUS KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOMICHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKA
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ynorpeOyieHUsI aJKoOrojsi, HApKOTHKOB, KypeHHs), HEOOXOJMMOCTH COOJIIOJCHHS TpaBHII
0€30I1aCHOCTH TpU OOpAllIEeHMH C XUMHUYECKUMH BEIIECTBAMM B Y4EOHBIX M IKM3HEHHBIX
CUTYaLMsX;

5) Tpy10BOro BOCIUTAHUA:



(dbopMUpOBaHHE IICHHOCTHOTO OTHONICHHS K TPYJOBOW JEATEIHbHOCTH KaK €CTECTBCHHOMN
NOTPEOHOCTH YeJIOBEKa M K MCCIICIOBATEILCKON IEATeIhHOCTH KaK BBICOKO BOCTPEOOBAHHOH 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 OTHOIICHHS K MPHUPOAC KAaK HMCTOYHUKY KU3HH 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 X PEIICHUS; CIOCOOHOCTh IPUMECHSTh
3HaHUS, TOJTy4aeMble MPH M3YYCHUU XUMHH, JUI PEIICHUsI 337a4, CBS3aHHBIX C OKPYXKAroIleH
Cpeoi; aKTHBHOE HENPHUATHE JCHCTBHIA, MPUHOCAIIUX BpPEI OKPYKAIOUICH Cpele; OCO3HAaHUE
CBOCH pOJHM Kak TpaXJAaHWHA W TOTPEOUTENsT B YCIOBHSIX B3aUMOCBS3H TPUPOIHOM,
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'0 00111ero 00pa3oBaHMsl, BKIOYAIOT:

YCBOGHHE  MEXAMCUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpa’KarolIux
MaTepuaibHOE €IUHCTBO MHpa U IMpOIecC MO3HAHUS (BELIECTBO, CBOMCTBO, HEPTHUs, SBIICHUE,
Hay4HbIM (aKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEeOopHs, HaOIIoleHNe, H3MepeHue,
UCCIIEIOBaHHE, SKCIIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHUBEPCATbHBIMU y4eOHBIMU JeNCTBUSAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMHU, PETYJISATUBHBIMH), BaXXHBIMU JUIsl TOBBIIEHUS 3()()EKTUBHOCTU OCBOEHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIETEHIMHM, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yUaroIUXCsl B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BaTh B YUEOHOMH, M03HABATEIHLHON U COLMATbHON IPAKTHKE.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh IPHEMBI JIOTHYECKOTO MBINIUICHUS TPU OCBOCHWUW 3HAHHI:
pacKpbIBaTh CMBICII XWMHUYECKUX TIOHATHH (BBIIENSATH WX CYIIECTBEHHBIE MPU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C APYTMMHU MOHSATHIMM); aHAJTU3UPOBATh, CPABHUBATH, 0000IIATH,
BBIOMpaTh OCHOBAaHUS IS KJIACCU(UKAMA W CHCTEMATHU3allMH XWMHYCCKUX BEIICCTB U
XUMHUYECKHX peaklni; YCTaHABIMBATh NMPHUYUHHO-CICJCTBEHHBIC CBS3M MEXIYy OOBEKTaMHU
W3YYCHUS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 AHAJIOTHH);
npenaraTh KPUTEPUU ¥ BBISBISATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B H3y4AEMBIX
mpoueccax M SBJICHUSX; MPOBOJUTH BBIBOJBI M 3aKIIOUEHUS; YMEHUS MPUMEHSTH B Ipoliecce
MO3HAHMSI TIOHATHA (MPEIMETHBIE W METAINpeAMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
UCIIONIb3YEMbIE B XHMHHU, MPEOOPa30BBIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cMMBOJ DJIeMEHTA), XUMHUYeCcKass popMylia U YypaBHEHHE XUMHUYECKON peakluu — 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
sIBJIEHHH):

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

YMEHHMsI HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, aHAJIM3UPOBaTh (DAKTHI, BBIABIATE U (POPMYIUPOBATH
npobieMy, OmpeAessaTh LeNb W 33/Ja4H, COOTBETCTBYIOLIUE PEIICHHIO MPOOJIEMBI; NpeJiarath
ONMCATEIbHYI0O MU OOBSCHUTENBbHYIO TMIIOTE€3Y M OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
MIPOBOAMTH U3MEPEHUS HEOOXOAUMBIX ITapaMeTPOB, BRIYUCIICHHUS, 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 OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX MH(OpManuu (HaydyHO-TIOMYJspHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOuHble Mmocolus, pecypcsl HWHTepHeTa);
aHWIM3UPOBaTh  MH(OpPMALIMIO W KPUTUYECKHM  OLEHUBAaTh €€  JIOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATh HH(POPMAIUIO, 3HAYUMYIO JIJISl PEIIeHUs
yueOHOH 3a1auM; yMEHUs NPUMEHATh DPa3IUYHble METOAbl U (HOPMYIUPOBATh 3aMpPOChl MpU
NoMcKe U 0TOOpe MHPOpMAIU, HEOOXOAUMOMN ISl BBIMOIHEHHS YYEOHBIX 3a]1a4; UCIOIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTMU M pa3jMYHble TOUCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (hOpMy NpeACTaBIeHUs HWHPOpPMALUU (CXEMBI,
rpaduKky, AMarpamMMbl, TaOIUILbI, PUCYHKU U ApYyrue (opMbl); yMEHHUS HCIIOJIb30BaTh HAyYHBIN
A3BIK B KAUECTBE CpPeACTBA PabOThl C XUMUYECKON MHpOpMaUeil; MPUMEHATh MEXKIIPEIMETHBIE
(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 oOuieHus (MMCbMEHHON U YCTHOW KOMMYHHKAIIMH):

IIPEJICTABIISITh IOJTYYEHHBIE pPE3YyJbTaThl IO3HABATEJIBHON [EATEIBHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; MYyOJMYHO BBICTYNAaTh C Ipe3eHTAalHeld pe3ylbTaTOB BbIMOIHEHUS
XUMHUYECKOTO IKCIEPUMEHTa (MCCIe10BaTeNbCKOM 1a00paToOpHON MM MPAaKTUYECKON paboThI,
y4eOHOTo NpOeKTa); B XoJie Auajora u (Win) JUCKYCCHM 3a/1aBaTh BOIMPOCHI IO 00CYX1aeMon
TE€Me U BbICKa3bIBaTh HJEH, (POPMYIHMPOBATH CBOM NPEIJIOKEHHS OTHOCHTEIHHO BBITOJHEHUS
MPEIJI0KEHHOM 3a/1a4u.

2) yMeHHUs yueOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHHUKAIUs):

y4acTBOBaTh B TPYIIOBBIX (opMax pabOThI: IUIAHUPOBATh OPraHU3AlMI0 COBMECTHON
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 BBINOJHEHHOW paloThl; pelaTh BO3HUKAIOLIME
npoOjJeMbl Ha OCHOBE ydeTa OOLIMX MHTEPECOB M COIJIaCOBAaHUS MO3MIMN, y4yacTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHHSIMU, «MO3TOBOM IITypMe» U APYTUX (popMax B3aMMOACHCTBHSL.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

OBJIaI[GHI/Ie YHUBCPCAJIbHBIMU yq€6HBIMI/I PETYIATHBHBIMU HeﬁCTBHﬂMH BKJIFOYACT
pa3BUTHE CAaMOOPTaHU3aIUH, CAMOKOHTPOJIS,, CAMOKOPPEKITUH, B TOM YHCIIE:

YMEHUSl peliaTth y4eOHBbIE M HCCIEIOBATEIBCKUE 3allaud: CaMOCTOSTEILHO BBIOUPATH
crocob perieHust y4eOHOUW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB DEIICHUS, BBIOUPATH
HanboJIee OIXOISAIIHIA C YIETOM CAMOCTOSITEIBHO BBIJICIIEHHBIX KPUTEPUER), TUTAHUPOBATH CBOIO
paboTy mpH pENIeHWH YYeOHOH WM WMCCIEeNOBATEIbCKOW 3a/add; Ha OCHOBE MOJYYCHHBIX
pe3ybTaToB (OPMYIUPOBaTh O0OOIICHUS W BBIBOJBI, IPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE
MPOIIECCOB; AHATU3UPOBATH PE3YJbTAThl: COOTHOCHUTH CBOW JCUCTBHUS C IUIAHUPYEMBIMHU
pe3yJibTaTaMu, OCYIICCTBIISAITh  CAMOKOHTPOJIb  JESATCIIBHOCTH; KOPPEKTUPOBATH  CBOIO
JeSITeJIbHOCTh Ha OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOSHHS MPOrpaMMbl IO XHMHH OCHOBHOIO OOILEro
o0Opa3oBaHus Ha YriyOJEHHOM YpPOBHE MMEIOT 00Illee coaepKaTelbHOe SAPO C MPEeAMETHBIMU
pe3yabTaTaMu 0a30BOTO ypPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO MO3BOJSET PEaH30BHIBATH
yriayOleHHOe M3y4YeHHEe KaK B paMKax OTJENbHBIX KJIAcCOB, TaK M B paMKax pealu3aluu
WHAUBUAYAIbHBIX 00pa30oBaTeNbHBIX TPAGKTOPHUil, B TOM YHCIE MCHOJB3Ys CETEBOE
B3anMoJieiicTBue opranuzanuu. [1o 3aBepuieHnn peaausanuy IporpaMMbl yriIyOJIeHHOTO YPOBHS
oOyuaroluecs: CMOTYT JieTallbHee OCBOUTh MaTepUall, OBJIaIE€Th PACIIMPEHHBIM KPYTrOM MOHATUI
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 I€ATEIbHOCTH 10 MOJIyY€HHIO HOBOTO 3HaHUS, €r0 MHTEpPIIpETaluy,
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 chOpMHUPOBaHBI CIEAYIOIINE
MpeIMETHBIE PE3YIbTaThl U3YUYEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHMX IOHATHM: aToOM, MOJIEKYJa, XUMHYECKHUI
AJIEMEHT, METAJJI, HEMETAaJUI, aJUIOTPOIHs, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOTHOPOIHAS ), BAJIECHTHOCTh, OTHOCUTEIIbHAS aTOMHAsI ¥ MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, mMaccoBas J0Js XHMHYECKOTO 3JEMEHTa B
COCTMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTETbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
coyib, aM(pOTepHBI OKCHA, aM(POTEPHBIN THUIPOKCHI, XUMHUYECKAs PEaKIus, KiacCHUpUKAIUSI
pEeaKIHii: peaKkIuu COCTUHEHHUS, PEAKIIUNA PA3IOKECHUsI, PEAKIINK 3aMeIeHHs, peaKIuu 0OMEeHa,
9K30- U DHJIOTEPMUYECKHE PEAKIINH; TEIUIOBOM 3(h(eKT peakIuu; sapo aToMa, SIeKTPOHHBIHN CI0H
aToMa, aTtoMHasi OpOWTanb, pajAMyC 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;
ANEKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTEIM, OKUCICHUE U
BOCCTAHOBJICHHE, OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO] SJIEKTPOHHOTO OanaHca;



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

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

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

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

JEMOHCTPUPOBaTh IOHMMAHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX
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-
rpynmna)», «Majble IepUuoib» U «OOJbIINE TEPUOIBIY;

COOTHOCHTH 0003HAYEHUs, KOTOphle HMMeEIOTCs B Tabnmme «llepuoamueckas 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;

KJIaCCU(UIIUPOBATh XMMHMUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XMUMHUYECKHE
peakuuu (1o YMCIy U COCTAaBY YYacTBYIOLIUX B pEaKLMU BEIECTB, IO TEILIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATD) (PM3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIIECTB: KHUCIOpPOJa, BOAOPOJA, BOABI, OOIIME XHWMHYECKHE CBOICTBa OKCHUJIOB, KHUCIOT,
OCHOBAaHMUM M CoOJiel, TEHETHYECKYI0 CBS3b MEXKJIy HUMH, TMOATBEPXkAas HIpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOJOPOJA U BOJABI B IPHUPOIHBIX MPOIECCaX, B KUBBIX
OpraHu3Max, HMX MPUMEHEHHE B Ppa3JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

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

BBIYHCIIATh OTHOCUTEIIBHYI0O MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MOJISIPHYIO
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,
MOJIIDHYIO KOHIIEHTpPAIlMIO BEIIECTBA B pPAacTBOPE, IPOBOAUTH pacyeTbl II0 YpPaBHEHUSAM
XUMHYECKON PEaKIuu;

IIPUMEHATh OCHOBHBIE OINEPALUM MBICIUTEIBHON NEATEIbBHOCTH — aHajdu3 M CHHTE3,
CpaBHEHHe, 0000mIeHHe, CHCTEMaTH3alMilo, KIacCU(UKalWio, BbISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EM — JUIsl U3yUYEHUSI CBOMCTB BELIECTB U XMMHUECKHUX PEAKIIMM, €CTECTBEHHO-



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

PaCKpBIBATh CYIIHOCTH MPOLIECCOB OKUCIICHUS! U BOCCTAHOBIICHUS, COCTABIATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (METOIOM 3JIEKTPOHHOTO OanaHca);

YCTaHABIIMBATh CBA3M MEXIYy pEaJbHO HAOMIOJAEMbIMU XUMHYECKHUMH SIBICHUSAMU U
IpoIecCaMy, MPOUCXOMSIIMMHA B MakpO- ¥ MHUKPOMHpPE, OOBSCHATh HMPUYMHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUECKUE 3HAHUS CO 3HAHUSIMU APYTUX y4eOHBIX MPEIMETOB;

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

JIEMOHCTPHPOBATH BIIA/ICHUE OCHOBAMU XMMHYECKOH TPAaMOTHOCTH, BKJIIOUYAIOIIEH yMEHUS
0e30macHOro oOpamieHusi ¢ BEHIECTBAMH, HMCIIOJIb3YEeMbIMH B TIOBCEJIHEBHOM JKM3HHU, a TaKKe
3HaHWE NIPABUJI TIOBEJICHUS B 1IENIAX COePEKEHNUS 3I0POBbS U OKPYKAIOIIEH Cpebl.

K koHniy obOyuenuss ¢ 9 krnacce y oOydaromierocss Oynyr chOpMHpPOBaHBI CIEIYIOIIHEC
IIpEeIMETHBIE PE3YIbTAThl U3YUEHUS XUMHUH HA YIIIyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX TOHATUA: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, 3JEKTPOOTPULIATEIbHOCTb, CTEIIEHb OKHUCIEHMS, XUMHUYECKas
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, OKHCIINUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBIICHHUE,
AIIEKTPOJIN3, aAJJIOTponus, amMQpOTepHOCTh, XHWMHUYECKasi CBS3b (KOBaJIEHTHAas, MOHHad,
METaJUIn4YecKasl), MEXMOJEKYIIpHble B3aUMOJEHcTBUS (BOAOPOAHAs CBS3b, CHUIIBI BaH-nep-
Baanbca), KOMIUIEKCHBIE COEIMHEHMSI, KPUCTAJUINYECKHUE PELIeTKH (IPUMHUTHBHAs KyOudeckas,
00BEMHO-IIEHTPUPOBaHHAs KyOWuecKasi, rpaHElEeHTpUpOBaHHas KyOMueckas, rekcaroHajibHas
IUIOTHOYIAKOBaHHAs), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakluy, KaTajius,
XUMHYECKOE PABHOBECHUE, AIIEMEHTHI XUMHUYECKON TEPMOJIMHAMUKH KaK OJHON U3 TEOPETUYECKUX
ocHoB xumnuy; [1JIK;

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

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JJISl COCTaBJICHUS (POpMyYIT BELIECTB M YpaBHEHU I
XUMUYECKUX PEaKIni;

OTIpeeNATh BaJICHTHOCTh M CTENEHb OKUCIICHUS XUMHYECKHX AJIEMEHTOB B COEAMHEHMSIX
pPa3IMYHOr0 COCTaBa, MPHUHAIIEKHOCTh BEHIECTB K OINPEACICHHOMY KIIACCy COEIWHEHMM IO
dopmynaM, BHABI XUMHMYECKOW CBSI3W  (KOBAJCHTHOW, MOHHOM, METaJUIMYECKOH) B
HEOPraHMYECKUX COCIMHEHMSIX, 3apsi/l HOHA 110 XMMUYECKOH (hopMyIie, XapaKTep Cpeibl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COECIWHEHHMM, THUN KPUCTAUIMYECKOW PpEIIETKH KOHKPETHOIO
BEILIECTBA;

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



OINKCBIBAThH U XapaKTEPH30BaATh TaOINYHYIO (popMy Ilepnonnueckoil cucTeMbl XMMUYECKUX
AIIEMEHTOB: pa3inyaTh MOHATUS «A-Tpynmnay» U «b-Tpymnmay, «Mayble Iepuoab» U «OoJbIIne
HEPUOJIBIY;

OOBSICHATH CBSI3b IOJIOXKEHUA 3ieMeHTa B Ilepmonuueckoil cucteme ¢ pacnpesneieHueM
3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, IOJYPOBHSAM U OpOUTAISAM aTOMOB IIEPBBIX YETHIpEX
NEpUO/IOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIUHEHUI
(KMCIIOTHO-OCHOBHBIX Y OKHCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHJIOB U TUAPOKCHUJIOB) B
npezenax MaJiblX MepUOJIOB U INIABHBIX HOATPYII C YYETOM CTPOEHHS UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUM DIEKTPOJMTHYECKOW IauccouManuu, 3akoHa ['ecca m ero
CJICZICTBUH, 3aKOHA JEHCTBYIOIIMX MAaccC, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XMMUYECKON
pEaKlMY, HANpaBICHUS CMEIIEHUS XMMHYECKOI'O pPaBHOBECHS B 3aBUCHUMOCTH OT pa3jIMYHBIX
(hakTOpOB;

KJIacCu(UIUPOBATh XMMHYECKHE JJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMH BEILECTB, MO TersioBoMy 3ddekry, mo
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 HW3MEHEHHIO CTEMNEeHEH OKUCIEHUS XHUMHYECKUX
3JIEMEHTOB, 110 0OPATUMOCTH, IO YYaCTHIO KaTalu3aTopa);

XapaKTepU30BaTh (OMUCHIBATH) 00IIIME XMMUYECKHE CBOMCTBA BEUIECTB PA3JIMUHBIX KJIACCOB
HEOPraHWYECKUX COCITUHEHHWH, TOATBEPXKIAsh 13TO OINMCAaHHE MPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOILUX XUMUUYECKUX PEAKLINH;

COCTABJIATh YPAaBHEHMSI: DJIEKTPOJUTHUECKOW IUCCOIMALMU KHUCIIOT, IeNoYed U coieil;
MIOJTHBIE W COKpAIlEHHBIE YpaBHEHHs pPEeaKIMii MOHHOTO OOMEHa; peaklWi, MOATBEPKIAIOIIIX
CYIIIECTBOBaHHE T€HETHUECKOW CBS3M MEXY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh MPOLECCOB TUAPOIIN3a COJIEH MOCPEICTBOM COCTABICHHS KPaTKUX
MOHHBIX M MOJIEKYJISIPHBIX YpaBHEHUN peakUui, CyIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

NPEJICKa3bIBaTh XapaKTeP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucimopoJ, 030H, rpaduT, anma3, KpeMHuil, 6op, a3zor, ¢ocdop, cepa, xJIop, HATPUHA, KaIUH,
MarHui, KaJbIMid, ATFOMAHUH, )Kele30, Meb, IUHK, cepedpo) U 00pa30BaHHBIX MMHU 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
(KHCTIOpOJCOepKaIMe KUCIOTHI XJIopa, a30TUCTast, OOpHas, YKCyCHash KHCIOThI M UX COJIH,
ranorenuasl kpemuaus (V) u docdopa (11 u V), okenn u ruapokena xpoma (111), mepmanranar
KaJIvs;

OIHCHIBATH POJIh BKHEHIIINX U3y4aeMbIX BEIIECTB B MPHUPOIHBIX IPOIIECCax, BIMSHAE HA
KUBBIE OpPraHU3MbI, MPUMEHEHUE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE IS
CO3JIaHUS COBPEMEHHBIX MaTepPHANIOB U TEXHOJIOTHIA;

IPOBOJIUTh PEAKIMH, MOATBEPXKIAIOIINE KAaYEeCTBEHHBI COCTAaB pa3IMYHBIX BEIIECTB,
pacrio3HaBaTh OINBITHBIM ITYTEM COZAEPKAlIMecs B BOAHBIX paCTBOPAaX MOHBI: XJIOPHUA-, OPOMUI-,
uoau-, cynbdar-, pochar-, kapOOHAT-, CUIHUKAT-, 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 BAXKHEUIIIUX M3Yy4aEMBIX BELIECTB B 3aBUCIMOCTH
OT UX COCTaBa U CTPOEHHUSI, IPUMEHEHHUE BEUIECTB B 3aBUCUMOCTU OT UX CBOWCTB, BO3MOXHOCTh
IIPOTEKAaHNUs XUMUYECKUX IPEBPAIICHUN B Pa3jIMYHBIX YCIOBUSAX HAa OCHOBE PacCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KUHETUKH U TEPMOJUHAMUKHY;

BBIUKCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 10 (pOpMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJIIPHYIO KOHIEHTPALMIO BEIIECTBA B
pacTBope, HaXOOUTh MPOCTEHIIyI0 (HOpMYITy BEIIecTBa MO MAcCOBBIM HJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MPOBOJUTH PACUEThl MO YPaBHEHUSIM XHMHUYECKUX PEAKIMi C y4eTOM HeAOoCTaTKa
OJTHOTO U3 PEareHTOB, MPAKTUYECKOT0 BBIX0/1a MPOAYKTa, 3HAYCHHS TeIUIOBOTro 3 dekra peakmu,
OIpPEEIATh COCTAaB CMECEil;

coOiroaaTh mpaBuiia 6e30macHoi paboThl B 1a00paTOpUU MPU UCIIOIB30BAHUN XUMUYECKON
nocyabl U o0OpyIOBaHUS, a TaKXe MpaBuja OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU BBIITOJHEHHSI JJAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PalbOT IO MOIYYEHUIO U
coOupaHMIO Ta3000pa3HbIX BELIECTB (aMMHaka U YIVIEKUCIOrO Tra3a) M PELICHUIO
9KCIIEPUMEHTANBHBIX 33]1a4 110 TeMaM Kypca, MPECTaBIATh Pe3ybTaThl SKCIIEpUMEHTa B (hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(UKOB, TAOJIHUII U BBIABIATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

IPUMEHSTh OCHOBHBIE OINEpPALMU MBICIUTENbHON JEATENIbHOCTH (AaHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3alMIO, BBISIBICHUE NMPUYMHHO-CIICACTBEHHBIX CBS3EH) IMpH
M3YYEeHUU CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIUii, BIaJETh €CTECTBEHHO-HAYYHBIMU METOIaMU
NO3HaHUs (HabJI0JIeHNe, U3MEepPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN);

IPUMEHSTh IpaBWia 0€30MacHOro OOpallleHUs C BEIEeCTBAMH, MCIOJIb3YEMbIMU B
MOBCE/IHEBHOM JKU3HU, MpaBWJIa TOBEJIEHUS B LENSIX COEpeKeHUs 370pPOBbS U OKpYXKarouleu
OPUPOJHON cpeabl, MOHMMAaTh Bpea (OHMAacCHOCTh) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIpEeIeIEHHBIX BEIIECTB, MOACHATh Ha MPUMepax CIocOObl YMEHBIIEHUS U MPEJOTBPALLICHUS X
BPEIHOTO BO3EMCTBUSI, 3HAUEHUE KUPOB, OEJIKOB, YIIIEBOJOB JIJIsl OpraHu3Ma 4eJI0BeKa;

MCIIOJIb30BaTh MOJTYYEHHbIE MPEACTaBICHUS 0 cepax mpodheccuoHanbHON AESITENbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHMAMH, KaK OCHOBY AJIs MpodecCHOHATHHON
OpPHUEHTAIUH U JJI1 OCO3HAHHOTO BbIOOpA XUMHUH KaK NMPOo(UIBHOT0 MpeaMeTa MpH MPOA0KEHUN
00y4eHus1 Ha YPOBHE CPEJHETO O0IIero 00pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATEIBCKON AEATEIBHOCTH XUMUYECKON U
XUMHKO-DKOJIOTUYECKONH  HANpaBIEHHOCTH, MPHOOPECTH  OMNBIT TMPOBEJACHHUS  Y4eOHBIX
UCCIIEIOBAaHUN B YCJIOBUSX 0Opa30BaTeNbHBIX OpraHM3alluil, a TakKe OpraHu3auuil (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 KIaCChI
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 MX COeIMHEHHUS
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 Baxneiime MeTamisl 1 UX COSTUHEHUS 22 2
Hroro no pazaeny 32
Pazjnen 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 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nunorexa LIOK
JKU3HU YeJIOBEKa https://m.edsoo.ru/ff0d210c
[TonsiTue 06 UCTOPHKM BO3HUKHOBCHHS
2 U Pa3BUTUSI XUMUH. XUMHUSA B CUCTEME 1 bubmorexa HOK
p ' https://m.edsoo.ru/ff0d227e
HayK
3 Tena u BemecTBa. PU3NUECKHE U 1 bubnunoreka LIOK
XUMHUYECKHE CBOWCTBA BEIICCTB https://m.edsoo.ru/ff0d23dc
4 dusnyeckue U XUMUYECKUE SIBJICHUSI 1 bubmorexa LOK
https://m.edsoo.ru/ff0d26ca
5 CraproBasi ZMArHOCTHYECKas 1 1 bubmuoreka [IOK
padora https://m.edsoo.ru/ff0d28c8
[ToHsiTHE O TEOPETUUECKUX METO/IAX
MO3HAHUSI B €CTECTBEHHBIX HAYKaX.
HcToyHuky XxuMHu4uecKoi
uHpopmanuu Ilpencrasnenus o
HAay4YHOM TTO3HAHUH HA
but6mmoreka [IOK
6 SMITUPUYECKOM ypOBHE: HaOIIOIeHNE, 1

U3MEpEeHHE, SKCIICPHMEHT,
MozenupoBaHue. [loHsaTiue o Meromax
pabOTHl C XMMUYECKHUMH BEIIECTBAMH.
O6opynoBaHue ITKOJIBHON
XUMHYECKOH J1abopaTopuu

https://m.edsoo.ru/ff0d2a6¢



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

[IpakTuueckas padora Ne 1 mo reme
"IIpaBuinia pabOTHI B TAOOPATOPHUH H

bubnunorexa LIOK

! puEMBbI 00paIeHust ¢ Ta00paTOPHBIM https://m.edsoo.ru/ff0d2be8
obopynoBanuem"
8 YucTele BelecTBa 1 CMecu bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 Crnioco0nI pasneneHus cMecen buGnuorexa [IOK
https://m.edsoo.ru/ff0d2d50
[TpakTuueckas padota Ne 2 o Teme
10 "Ppasz[eneHI/Ie cafeceﬁ (Ha mpumepe bubmmorexa [IOK
OMHCTKH HOBApEHHOf comi)" https.//m.edsoo.ru/ff0d2eae
bubmmoreka [JOK
1 ATOMBI H MOJICKYIIbI https://m.edso:;.[ ru/ff0d323c
bubnuoreka [{OK
12 AMMIECKHE STeMEHTH! https://m.edsoi.I ru/ff0d350c
13 [IpocTbie U ClIOXKHBIE BEIIECTBA bubnnorexa [TOK
https://m.edso00.ru/ff0d5230
14 BemecTtBa MoeKyIIpHOTO U bubmuoreka [IOK
HEMOJIEKYJISIPHOT'O CTPOECHUS https://m.edsoo.ru/ff0d37fa
15 Xumunueckas popmyina. BaneHTHOCTb bubmmnoreka HOK
aTOMOB XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d3a16
16 3aKO0H OCTOSHCTBA COCTaBa BEIECTB bubnmorexa LOK
https://m.edsoo.ru/ff0d3b88
17 Ornpesenienre BAJIGHTHOCTH aTOMOB bubnuotexa [JOK
1o (opmysnam OMHAPHBIX COENUHEHUN https://m.edso0.ru/ff0d5708
18 OTtHOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK

OTtHocuTenbHAsE MOJIEKYJIIpHasi Macca

https://m.edsoo.ru/ff0d3f34
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BrrunciaeHus oTHOCHTENLHOMN
MOJ'IGKy.]'IS[pHOﬁ MacCcChl BE€IICCTB,

bubnunorexa LIOK

19
MOJISIPHOM MacChl, MacChl BEIIECTB U https://m.edsoo.ru/ff0d40c4
KOJINYECTBA BEIIECTBA
20 MaccoBas 1011 XMMHYECKOTO bubnunorexa LIOK
DJIEMEHTA B COCIUHCHUU https://m.edsoo.ru/ff0d4290
Brruncnenust MaccoBOU 10U
21 XUMHYECKOT0 3JIEMEHTA 110 (popMyIie bubmmorexa LIOK
PMY. https://m.edsoo.ru/ff0d448e
COEIMHEHUSI
Haxoxnenue npocreiinieii hopMyIiIbl
22 BELIECTBA [0 MECCOBLIM OJ?HI\I/I) > Bubmiorexa OK
m a https://m.edsoo.ru/ff0d4614
3JIEMEHTOB
Brruucnenus npocreiimeil GopMyabl
23 BELIECTBA [0 MECCOBLIM I/IJ'I(EI) o buGnuorexa [IOK
B https://m.edsoo.ru/ff0d497a
MOJILHBIM JIOJISIM DJIEMEHTOB
bubmmoteka IIOK
24 KonnuectBo BemecTsa. Moib
B https://m.edsoo.ru/ff0d4790
BsanMocBs3b KOaU4ecTBa, MacChl U
25 qHCiIa CTPYKTYPHBIX €IUHNA bubmorexa LOK
PYKTYP g H https://m.edsoo.ru/ff0d4c4a
BeEIIECTBA
26 Mongapuas mMacca cMecH BEIIECTB bubnmorexa HOK
p B https://m.edsoo.ru/ff0d4ae2
97 MounbHas 7005 XUMHUIECKOTO but6mmoreka [IOK
3JIEMEHTAa B COEINHECHUN https://m.edsoo.ru/ff0d4dd0
Haxoxnenue npocreinieil hopMyIIbl
A P dopay bubmuoreka [{OK
28 BEIECTBA 10 MOJIBHBIM JIOJISIM

3JICMCHTOB

https://m.edsoo.ru/ff0d4dd0
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29 XuMHYECKue SIBICHUS. XUMUYECKas bubnuorexa [{OK
peakuus 1 e€ NpU3HaAKU https://m.edsoo.ru/ff0d50d2
30 3aKOH COXpaHECHHS MAaCChI BEIECTB bubmmorexa [JOK
https://m.edsoo.ru/ff0d4ddo
ATOMHO-MOJIEKYJISIpHAs: TEOPHUS.
31 Kuzue u gesrensHocTs M. B. buGnuorexa [IOK
https://m.edsoo.ru/ff0d4f42
JlomoHocoBa
bubnuoreka [IOK
32 XAMIECKAC ypaBHEHiLs https://m.edsoo.ru/ff0d542e
33 Tumbl XUMHUYECKUX PEaAKIIHil buGnuorexa [IOK
https://m.edsoo.ru/ff0d55a0
PacuéThl Mo XUMHUYECKUM
34 YPaBHEHUSAM KOJIMYECTBA U MAaCChI Bu6mmoteka [IOK
MCXOJIHBIX BEIIECTB WX MTPOJTYKTOB https://m.edsoo.ru/ff0d5708
peaxiuu
Berurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
35 BEIIECTBA, MACCHI 110 H3BECTHOMY bubmorexa LOK
https://m.edsoo.ru/ff0d587a
KOJIMUECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEaKIIHH
Berurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
36 BEIIECTBA, MACCHI 110 H3BECTHOMY bubmorexa [TOK
https://m.edsoo.ru/ff0d59e2
KOJIMYECTBY BEIIECTBA, Macce
peareHToOB WU MPOAYKTOB PEaKIIHH
37 O0o00mIeHNEe U CHCTEMaTH3aITHs bubmuoreka [{OK
3HAHUM https://m.edsoo.ru/ff0d5b40
38 KontponbHas padora Ne 1 o teme bubmuoteka [IOK

"BemecTBa 1 XUMHUECKUE peakuu"

https://m.edsoo.ru/ff0d5eba
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39 Bo3nyx — cmecs razos. Ilonsrue o Bbu6mmoteka [JOK
rasax. https://m.edsoo.ru/ff0d6342
40 3akoH ABorajzipo. MoJsipHBIH 00bEM bubnmnoreka HOK
ra3oB https://m.edsoo.ru/ff0d664e
Breruucienns o0b€Ma, KOIU4ecTBa
41 BEIIIECTBA ra3a M0 U3BECTHOMY €ro bubmorexa LOK
. https://m.edsoo.ru/ff0d664e
KOJIMYECTBY BEIIIECTBA, 00BEMY
42 OTHOCHUTEIbHAS TJIOTHOCTh Ta30B bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
43 BrrunciieHuss OTHOCUTENIBHOM bubnnorexa [IOK
MIJIOTHOCTH T'a30B https://m.edsoo.ru/ff0d67ca
OrnpezenieHne OTHOCUTEIIbHON
44 MOJIEKYJISIPHOM MacChl ra3000pa3HOTO Bu6mmoreka [JOK
BEILIECTBA IO U3BECTHOMI https://m.edsoo.ru/ffOdfee2
OTHOCHUTEIILHOH TUIOTHOCTH
BrIuncieHUs OTHOCUTEIILHOM
45 MOJIEKYJIIPHOM MaccChl rasa 1o bubmmnoreka HOK
W3BECTHON OTHOCHUTEIBHOMN https://m.edsoo.ru/ff0dfee2
MJIOTHOCTH
46 OO0BEMHBIE OTHOIICHUS Ta30B MPU bubnnorexa [JOK
XAMHYECKHUX PEAKIUAX https://m.edsoo0.ru/00ad9474
47 Boruuciaenust 00EMOB ra3oB 110 bubmuoreka [{OK
YPaBHEHUIO XUMUYECKOW pEAKLIUHU https://m.edsoo.ru/00ad9b7c
48 Kucnopox — anemMeHT u nmpocroe bubmuoreka [JOK
BEILIECTBO https://m.edsoo.ru/00ad9a50
49 S — but6mmoreka [IOK

https://m.edsoo.ru/00ad9cb2
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Croco0bl MosTy4eHus: KUCI0poa B

bubnunoreka LIOK

50 71a00paTOPUH U TPOMBIIIIICHHOCTH https://m.edsoo.ru/00ad9ela
[IpakTuueckas padora Ne 3 o reme
51 "TTomrydenue u cooupanue bubmmorexa LJOK
N https://m.edsoo.ru/00ad9ffa
KHCJIOPO/JIa, U3YYCHHE €T0 CBOIMCTB
52 KpyroBopoT kuciopoja B npupoje bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
O30H — a;I0TpONHAsA MOAU(PUKALIHAS bubnuoreka [IOK
53
KHCJI0pOJa https://m.edsoo.ru/00ada52¢
TennoBoii 3QPeKT XMMUIECKOI
54 peaKIuu, TePMOXUMHUIECKHE bubnnoreka [JOK
YpaBHEHUS, FK30- U https://m.edsoo.ru/00ada342
SHIOTEPMUYECKUE PEaAKIIHH
Tonnuso. Mcnonb3oBanue yris u
55 METaHa B KaueCTBE TOILJIMBA. bubmmorexa LIOK
https://m.edsoo.ru/00ada6bc
3arpsi3HeHue BO3AyXa.
Berurcnenus o ypaBHEHUSIM
XUMHUYECKON PEeaKIMH: KOJTNIeCTBA
56 BelllecTBa, 00bEMa, MaCcChI 110 bubmmoteka IIOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/00ada824
00BEMY, Macce peareHToB WiIH
MPOJYKTOB PEAKITUU
57 KonTponbnas padota Ne 2 o reme bubmuoreka [JOK
"Bo3ayx. Kucinopoa. Oxkcuast" https://m.edsoo.ru/00ada96e
58 Bonopon — anemeHT u nipocroe bubmuorexa [IOK
BEIIECTBO https://m.edsoo.ru/00adb33c
59 CriocoObI MoTy4eHus BOA0POia B bubnmnorexa [JOK

J'Ia60p ATOPUHU U ITPOMBINUIICHHOCTU

https://m.edsoo.ru/00adb486
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[IpakTuueckas padora Ne 4 o reme

60 "[lomydyenue u coOupaHue Bogopoaa bubmorexa HOK
i . P " AOPOE, https://m.edsoo.ru/00adaab8
W3Yy4YEHHUE €T0 CBOMCTB
61 Hcnosb30BaHue BOOPO/Ia B KAYECTBE bubnmnoreka HOK
TOILIMBA https://m.edsoo.ru/00adac34
62 [Tonstre o kucnorax u coisax. Cocras bubmuorexa [IOK
KHUCJIOT U COJIeH https://m.edsoo.ru/00adaab8
Brruncienus o0béMa, KOJIHYECTBA
63 BEIIIECTBA r'a3a 0 H3BECTHOMY €TI0 bubmorexa HOK
B y . https://m.edsoo.ru/00adaab8
KOJIMUECTBY BEIECTBA WK 00BEMY
64 Brruucienus o06EMOB ra3oB 110 bubnunoreka LIOK
YPAaBHEHUIO XUMHUYECKON PEAKLIUA https://m.edsoo.ru/00adae28
Borurcnenus o ypaBHeHUAM
XUMUYECKON PEaKIUu: KOJINYECTBA
65 BEISCTBa, 00HEMa, MAaCCHI 10 bubnmorexa LIOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/00adb076
00bEMY, Macce peareHTOB UIIN
MPOJIYKTOB PEaKLUU
®dusnueckue cBoiicTBa Boabl. Bona B bu6nmorexa LIOK
66
npupoae https://m.edsoo.ru/00adb076
67 AHaNMM3 U CUHTE3 — METO/IbI bu6mmoteka IIOK
M3YyYEHUS COCTaBa BOJBI https://m.edsoo.ru/00ad9ch2
68 XHUMHYECKHE CBOUCTBA BOIEI bubmmorexa TIOK
https://m.edsoo.ru/ff0d61c6
bubnmnoreka LIOK
69 CocTaB OCHOBaHUM
https://m.edsoo.ru/ff0d210c
70 PactBopsl. PacTBOpUMOCTE BEILIECTB B bu6muoreka [JOK

BOJC

https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/00adb076
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HaCbIH_[eHHBIQ 1 HCHACBhIIICHHBIC,

bubnunoreka LIOK

71 KOHLIEHTPUPOBAHHEIE U
HEHTPHD https://m.edsoo.ru/ff0d23dc
pa3z0aBlIEHHBIE PACTBOPBI
CriocoObI BEIpaKEHUST KOHIICHTPAITUT
7 pacTBOPOB: MaccoBasi J0Jis bubmmoreka [JOK
pacTBOPEHHOTO BEILLIECTBA, MOJISIPHAs https://m.edsoo.ru/ff0d26ca
KOHIICHTpAIUs
[TpakTudeckas padora Ne 5 o Teme
"[IpuroroBieHue pacTBOPOB C
OIpeNeIEHHON MaCCOBOU J10JIEH
73 pacTBOPEHHOTO bubnunoreka LIOK
BemiecTBa. [ [puroroBiaeHue pacTBopoB https://m.edsoo.ru/ff0d28c8
¢ onpeAcIEHHON MOJISIPHOM
KOHIICHTpaIliel pacTBOPEHHOTO
BerecTna"
Brrunciaenus ¢ UCIoiab30BaHAEM
74 MMOHATHS «MaccoBas J0JIS BEIICCTBA B bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
pacTBope»
Brrunciaenus ¢ UCIoiIb30BaHAEM
75 HOHATHUS «MOJIIpHAs KOHIICHTPAIN bubmorexa LOK
. p p https://m.edsoo.ru/ff0d2be8
pacTBOPEHHOTO BEIIECTBA»
Ponb pacTBOpOB B IPUPO/JIEC U KU3HU
76 '—IGJ‘IOBI;Ka Kp 0BO pOTpBO bl B bubmorexa [JOK
- RPYTOBOD a https://m.edsoo.ru/ff0d2a6¢
pupoIe
77 3arpsi3HeHUE TPUPOAHBIX BOJ. bubmmoreka [JOK
OxpaHa 1 04KMCcTKa NPUPOAHBIX BOJ. https://m.edso0.ru/ff0d2d50
BrrunciaeHus ¢ UCIIOJIB30BaHIEM
but6mmoreka [IOK
78 rpaduKOB paCTBOPUMOCTH IS

paC‘{éTOB pacTBOPUMOCTH BCUICCTB

https://m.edsoo.ru/ff0d2eae
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BrIuncienns ¢ uCcroiab30BaHUEM

79 MMOHATHUS «MaccoBas JOJIS BEIIECTBA B bubmorexa HIOK
a H https://m.edsoo.ru/ff0d323c
pacTBope»
Brraucienus ¢ ucrojib30BaHuEM
80 IIOHSITUS «MOJISIpHAS KOHIIEHTPAIUI buGnuorexa [IOK
. p p https://m.edsoo.ru/ff0d350c
PacTBOPEHHOTO BEIECTBAY
Brruncienus ¢ ucnoab30BaHUEM
81 a(pUKOB PACTBOPUMOCTH JIJISt bubmmorexa LIOK
P . P P 8 https://m.edsoo.ru/ff0d5230
pacuéToB pacTBOPUMOCTH BEIIIECCTB
82 O06o011eHre U cucTeMaTu3anus bubmmoreka [JOK
3HAHHUI https://m.edsoo.ru/ff0d37fa
KonTtponpsnast padora Ne 3 o teme
83 "Bomopon. Boga. PactBopsl bubmorexa HOK
AOPOAL . e PEL- https://m.edsoo.ru/ff0d3al6
OcHoBaHUs
84 OKcupl: COCTaB, KiIaccudUKaIus, bubnmnorexa [JOK
TPUBHAIIbHBIE HA3BAHUS https://m.edsoo.ru/ff0d3b88
85 [TosrydyeHne U XUMHYECKUE CBOKCTBA bubmuoteka [IOK
OKCHJIOB https://m.edsoo.ru/ff0d5708
ITonsiTue o ruapoKCUaaX —
86 OCHOBaHHMSIX M KMCIIOPOJICOAEP KAIIIX bubmorexa HOK
poAconeprratl https://m.edsoo.ru/ff0d3f34
KHCJIOTaX
87 dusnvecKkue U XMMUYECKUE CBOMCTBA but6mmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0d40c4
bubnunorexa LIOK
88 IT
OlyHerue Kot https://m.edsoo.ru/ff0d4290
89 Krnaccudukanus ocHOBaHUH bubmorexa [TOK

https://m.edsoo.ru/ff0d448e
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[[Eénoun, X CBOMCTBA U CIIOCOOBI

bubnunoreka LIOK

%0 MOJTYy4YCHUS https://m.edsoo.ru/ff0d4614

91 HepacTBopumble OCHOBaHHUs, UX bubnuoreka [JOK
CBOICTBA U CIIOCOOBI TIOTYYCHUS https://m.edsoo.ru/ff0d497a
[Tonsitue 06 amdoTepHbIX

92 TUJPOKCHIAX: XUMUYECKHE CBOMCTBA bu6nmoreka [IOK
u nonydenue. [ Ipumenenue https://m.edsoo.ru/ff0d4790
BOKHENIIMX OCHOBAaHUI

03 Conu: coctaB, kinaccuuKarus, bubmmoreka [JOK
TpUBHUAIbHbBIC HA3BAHUS https://m.edsoo.ru/ff0d4c4a

94 du3nyecKkrue U XUMUYECKHIE CBOMCTBA bubnunoreka LIOK
coneil. [Tonyuenune comnei https://m.edsoo.ru/ff0d4ae2
['eHeTnyeckas CBSI3b MEXKAY

95 KJIACCAMH HEOPTaHUYECKHUX bubmmorexa [JOK

. https://m.edsoo.ru/ff0d4dd0

COCTMHEHU I
[TpakTuaeckast pabota Ne 6. Pemenue

96 SKCHEPUMEHTAIBHBIX 33134 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTraHMYECKHUX https://m.edsoo.ru/ff0d4ddo
COETUHEHUIN)
Borurcnenus o ypaBHeHUAM
XUMHYECKON peaKIiK: KOJTNYeCTBa

97 BelllecTBa, 00bEMaA, MaCChI 110 bu6nunorexa LIOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/ff0d50d2
00BEMY, Macce peareHTOB WIIH
MIPOJIYKTOB PEAKIIUU
Boruncnenust maccol HPOHyKTa BuGmorexa IOK

98 peaKIuy 1o U3BECTHOM Macce OJTHOTO

N3 UCXOJHBIX BEUICCTB, B3ATOI'O B

https://m.edsoo.ru/ff0d4dd0
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BU/JIE PACTBOPA, COJAEPIKAILIETO
ornpeeNEHHYI0 MaCCOBYIO OO
pacTBOPEHHOIO BELIeCTBa

KonTtponbnast padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX buomorexa LIOK
. https://m.edsoo.ru/ff0d4f42
COCIMHEHU N
100 [TepBbIie MOMBITKH KIacCUPUKAITTN bubnmnoreka HOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d542e
101 [TonsiTve 0 rpymnmnax cXoIHbIX Bbu6moreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d55a0
102 DIIEMEHTHI, KOTOPBIE 00pa3yroT bubmmoreka [JOK
aM(pOTEepHBIC OKCUIBI U TUIPOKCH/IBI https://m.edsoo.ru/ff0d5708
103 [lepuonnueckuit 3akoH. OTKpBITHE bubnuoreka [{OK
ITepronnueckoro 3akoHa https://m.edsoo.ru/ff0d587a
Kopotkonepuoanas u
108 | Tepuommmeototsncronss bimnorera LIOK
xinaeckix semerros JLI. https://m.edsoo.ru/ff0d59e2
Menneneena
bubnnorexa [JOK
105 Heprozst 1 rpyrret https://m.edSO(]:)_.[ ru/ff0d5h40
106 OCHOBHBIE CBEIEHUSI O CTPOECHUU bubnmnoreka [JOK
aTOMOB https://m.edsoo.ru/ff0d5eba
bubnuotexa [JOK
107 (COCTaB aTOMHBIX AACp https://m.edsoi.I ru/ff0d6342
108 H30TO0mBI KaK pa3sHOBUIHOCTH aTOMOB bu6muoreka [JOK

XUMHUYCCKOI'O 3JICMCHTA

https://m.edsoo.ru/ff0d664e
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bubnunorexa LIOK

109 Snexrpor https://m.edsoo.ru/ff0d664e
bub6numoreka [IOK
110 ueKTpoHHaz opouTal: https://m.edsoo.ru/ff0d67ca
111 DHepreTu4ecKrue ypoBHU U bubmmoreka [JOK
OyPOBHU aTtoma; S-, p-, d-opOuTau https://m.edsoo.ru/ff0d67ca
DJIEKTPOHHBIE KOH(PUTYpAITUU U
112 SHGKTII?OHHO-Fpa(l)I/Iq‘)-IGCi(,ie bopmyIbr bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
aTOMOB
CTpoeHHe IEKTPOHHBIX 000JI0YCK
113 aTOMOB IEPBbIX 20 XUMHUYECKHUX Bbu6mmotreka [JOK
aneMeHTOB llepuoandeckoi cCUCTEMBI https://m.edsoo.ru/ff0dfee2
JI.1. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHUS pajinyca
114 aTOMOB XHUMHYECKHX JJIEMCHTOB, bubnuoreka [{OK
METAUTNYECKUX U HEMETAJIITNUYECKUX https://m.edso0.ru/00ad9474
CBOMCTB 10 TpyMIaM U epuoam
N3meHeHue CBOMCTB COEIMHEHUH
115 XUMUYECKHX DIEMEHTOB B IEPHOAX bubmmorexa [JOK
https://m.edsoo.ru/00ad9b7c
U TPYIIax
XapakTepucTuka XMMHUECKOTO
116 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
IIepuonnueckon cucreme .M. https://m.edsoo.ru/00ad9a50
Menpeneena
3nauenue [lepuoanueckoro 3aKkoHa u
117 [Iepuoanueckoii cucTeMsl bu6muoreka [JOK

XUMHUYCCKUX 3JICMCHTOB JJIsA
Pa3BUTHA HAYKU U IPAKTUKU

https://m.edsoo.ru/00ad9ch2
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118 DIEKTPOOTPULIATETLHOCTh bubmmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00ad9ela
bubnunoreka LIOK
11 K
o OBAIICHTHAZ TIOMAPHAT CRASE https://m.edsoo.ru/00ad9ffa
bubnunorexa LIOK
120 KoBasieHTHast HeMOJIsIpHAs CBS3b https://m.edsoo.ru/00adas2c
bubnunoreka LIOK
121 Honmas cpssb https://m.edsoo.ru/00ada52c
122 DJIEKTPOHHBIE U CTPYKTYpPHbIE bubmmoreka [JOK
(dbopMyIibI BEIIeCTB https://m.edsoo.ru/00ada342
Kpucrammnieckue u amopdHbIe bubnnorexa [JOK
123
BEIIECTBA https://m.edsoo.ru/00ada6bc
124 THUnBI KPUCTATIIINYECKUX PEIIETOK U bubnnorexa [JOK
HX XapaKTepUCTUKU https://m.edsoo.ru/00ada824
[IpuunHbI MHOrOOOpa3us BEUIECTB,
125 3aBUCUMOCTbH CBOMCTB BEIIECTB OT bubmorexa LOK
. https://m.edsoo.ru/00ada96e
COCTaBa U CTPOEHUS
bubmmoreka IIOK
126
CTeneHb okHCICHiS https://m.edsoo.ru/00adb33c
127 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC bu6mmoteka IIOK
peaxkuuu https://m.eds00.ru/00adb486
XuMHudeckue dJIEMEHThI — bubnunorexa LIOK
128
OKHCJIUTEIN U BOCCTAHOBUTEIHU https://m.edsoo.ru/00adaab8
CocraBneHue ypaBHEHUN
129 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX bubmuoreka [{OK

peaxIuii, MeTo/1 SIEKTPOHHOTO
OaytaHca

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

Brluucnenus no ypaBHEHUAM
XUMHUYECKON PEaKIMH: KOJIUYECTBA

130 BelllecTBa, 00bEMa, MacChl 110 1 bubnunorexa LIOK
M3BECTHOMY KOJIMYECTBY BEIIIECTBA, https://m.edsoo.ru/00adaab8
00BEMY, Macce peareHTOB WIIN
MPOJYKTOB PEAKITUN
Boeruucnenus npocrenei

131 MOJIEKYJISIPHOUM (OpMyJIbI BelecTBa 1 bubmmoreka [JOK
10 U3BECTHBIM MAaCCOBBIM JOJISIM https://m.edsoo.ru/00adaab8
3JIEMEHTOB

132 O06o001IeHre U CUCTEMaTH3als 1 bubnuorexa [{OK
3HAHUU https://m.edsoo.ru/00adae28
KonTtponpsHast padora Ne 5 o teme

133 "CtpoeHne aToma. XUMHUYECKast 1 bubmmorexa LIOK

" https://m.eds00.ru/00adb076
CBSI3b
. bubmuorexa [{OK
134 Pesepsitbtii ypok L https://m.edsoo.ru/00adb076
. bubmuoreka [IOK
135 Pesepsitbtii ypok L https://m.edsoo.ru/00ad9ch2
. bubmuorexa [IOK
136 Pesepsitbtii ypok L https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 136

I[MTPOT'PAMME
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9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
CTpoeHue aToMOB.
1 IlocinenoBaTeIbHOCTE 3aII0JIHEHUS 1 bu6nmorexa LIOK
AJIIEKTPOHHBIX OpOUTANIEH aTOMOB https://m.edsoo.ru/ff0d210c
MaJIbIX TIEPHOJIOB
2 CrapToBas AmarHocTmyeckas pabora. 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0d227e
Oco0EeHHOCTH 3a0IHEHUS
3 SJIEKTPOHHBIX OPOUTAIEH aTOMOB 1 bubnnorexa [IOK
p p https://m.edsoo.ru/ff0d23dc
00JBIINX TEPUOIOB
4 CreneHs OKUCIIEHUS U BAJIEHTHOCTD 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d26ca
bu6nmorexa LIOK
5 Bunsl xumMnueckoil cBsA3U 1
A https://m.edsoo.ru/ff0d28c8
OOMeHHBIN U TOHOPHO-
AKIENTOPHBIN MEXAHU3M
6 00pa30oBaHUA KOBAJIEHTHON CBI3HU 1 bubnnorexa [JOK
P ) https://m.edsoo.ru/ff0d2a6c
MeKMOoNeKyIIsIpHbIe
B3aMOJICUCTBHUA
TuIbI KPUCTATUIMYECKUX PELIETOK,
7 OCOOEHHOCTH CTPOCHUS 1 bubnmnoreka [JOK

KPUCTAJUIMYECKUX PELIETOK
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT

https://m.edsoo.ru/ff0d2be8
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THUIIA KPUCTAIUIMYECKON PEIETKU U
BHJIa XUMUYECKOU CBA3U

Knaccudukanus XuMHIeCKux

PEAKLH MO pa3IMYHBIM IIPU3HAKAM.

8 DHepreTuka XUMUYECKUX PEaKIUi. bubmorexa OK
. . https://m.edsoo.ru/ff0d2a6c
TemtoBoii 3 pexT xumuaeckon
peaknuu
9 3akon ['ecca u ero cieacTBus bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
Brrancaenus mo
TEPMOXHUMHYECKOMY YPABHEHUIO
€aKIIMH: TeTUIOBOTO (dekTa
10 zﬂMquCKOﬁ peaKIuu ig) buGnuorexa [IOK
https://m.edsoo.ru/ff0d2eae
KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY ITpOpearupoBaBILEro WK
00pa30BaBIIIeTOCS BEIECTBA
[ToHsATHE O CKOPOCTH XUMUYECKOMN
€aKIMU. 3aKOH JIEUCTBYIOIINX
11 E/Iacc.SHeprI/m aKTI/IBaI_IIZI/I. ITonstue bubnmorexa OK
https://m.edsoo.ru/ff0d323c
0 katanuze. PepMEHTBHI.
NHruburopsl.
@DakTOpHI, BIUAIOIINE HA CKOPOCTh
12 xuMuueckon peakuuu. [lonsarue o bu6muoreka [JOK
XUMHUYECKOM PaBHOBECUH, IIPUHIIUII https://m.edsoo.ru/ff0d350c
Jle llarenne
@DakTOpPBI, BIUSAIOIINE HA COCTOSIHUE
13 XUMHYECKOIO PaBHOBECHSL. bu6muoreka [JOK

HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTHU
MMPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ff0d5230
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MPEBPALLECHUI B PA3JIMYHBIX
YCIIOBHSIX

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC
pPCaKkuru. Baxuble oOKHCIUTEIN U

bu6nuoreka [IOK

14
BoccTaHoBuTenu. [lepmanranar https://m.edsoo.ru/ff0d37fa
KaJIAs
CBolicTBa MPOCTHIX BEIIECTB —
METAJUIOB U HEMETAIIOB, KUCIIOT U
15 CoJIeEll — B CBETE MPEACTaBICHUHN 00 bubnnorexa [IOK
P https://m.edsoo.ru/ff0d3al6
OKHCJIUTEIBLHO-BOCCTAHOBUTEIILHBIX
peaKIusax
[TpakTuueckas paborta No 1.
16 Pemenune skcnepuMeHTaIbHBIX bubnnorexa [JOK
3ama4 1mo reMe «OKHCIUTENBHO- https://m.edsoo.ru/ff0d3b88
BOCCTAaHOBUTEJIBHBIC PEAKITUN
Konrtponbnas pabora Ne 1 o Teme
17 «OCHOBHBIE 3aKOHOMEPHOCTH bubnnorexa [JOK
P . https://m.edso00.ru/ff0d5708
MPOTEKAHUS XUMHUCCKUX PEAKIIAI»
PactBopenue kak gusuko-
18 XUMHUYECKHH MPOIECC bubnmorera OK
p ' https://m.edsoo.ru/ff0d3f34
DNEKTPOIUTHI U HEITEKTPOIUTHI
HNoHHOE npoun3BeIeHNE BOBI.
19 Bongopoanslii mokasarenb. Teopust bubmmorexa TIOK
p B ' p https://m.edsoo.ru/ff0d40c4
ANEKTPOIUTUYECKON AUCCOLMALIIHI
20 DIEKTPOTUTHIECKAS JUCCOITHAITHS bubmmoreka [JOK
KHCJIOT, OCHOBAHUM U CoJei https://m.edsoo.ru/ff0d4290
Bubnuoreka K
21 Peaknyu moHHOTO OOMEHa Ho

https://m.edsoo.ru/ff0d448e
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CBoiicTBa KMCJIOT, OCHOBAaHUH U
bubnunoreka LIOK

I i 00 1
COJICH B CBETE HPEICTABIICHIH O https://m.edsoo.ru/ff0d4614

3J'I€KTpOJ'II/ITI/I‘ICCKOI71 Jucconnanmumn

bubnunoreka LIOK

K 1
AHCCTRCHHDIC PCATIUTH Ha HOHB! https://m.edsoo.ru/ff0d497a

[IpakTuueckas padora Ne 2.
Pewienne skciepuMeHTAIBHBIX

3a7a4 [10 TEME 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d4790
«INEKTPOIUTHYECKAS
JIACCOLIMAINS
[Munponus coneit. onnele 1 Bu6mmoreka [JOK
YpaBHEHUS TUAPOJIA3a COJIEH https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3.
Pemenne sxcnepuMeHTaIbHEBIX 1 1 bubmotexa [JOK
p . https://m.edsoo.ru/ff0d4ae2
3a1a4 1o Teme «[ uaposnus conei»
Boruncnenus maccol IpoayKTa
pEeaxIuu Mo U3BECTHOM Macce
OJIHOTO M3 UCXOIHBIX BEIIECTB,
B3SATOT'O B BHJIE pacTBOpa 1 bubmorexa HOK
ep pa. https://m.edsoo.ru/ff0d4dd0
COJIEpKAIIIETO ONpeeIEHHYIO
KOHILEHTPALHIO PACTBOPEHHOTO
BEIIIECTBA
KonTponbnas padota Ne 2 o reme
"neKTponuTHYECKas JUCCOIAITUS 1 1 bubmorexa [JOK
P AHCCONHANR " https://m.edsoo.ru/ff0d4dd0
XUMHUYECKUE PEAKIIMU B PACTBOpPaAx
OO0m1as XxapakKTepHuCTHKA
p p bubnunorexa LIOK
HeMmeTauoB. OO1as 1

https://m.edsoo.ru/ff0d50d2

XapaKTEePUCTUKA TATIOTEHOB
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30 XUMHYCCKUE CBOMCTBA raJIONCHOB. bubnunoreka LIOK
XUMHYECKUE CBOMCTBA XJI0pa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
1 X .
3 710poBOA0POA. Cortstas KHCOTa https://m.edsoo.ru/ff0d4f42
[IpakTuueckas padora Ne 4 o reme
32 "TTomrydeHue CONSTHOM KHCIOTHI bubmmorexa [JOK
yi N . ’ https://m.edsoo.ru/ff0d542e
u3y4yeHue e¢ CBOICTB
[TonsiTHE O KUCHOPOJICOIEPIKAITUX bubnuoreka [IOK
33
KHCJIOTaX XJIOpa U X COJISIX https://m.edsoo.ru/ff0d55a0
34 Baxueiiine coeguHeHus xjaopa u bubmmoreka [JOK
MX HaXO0XXJICHUE B MPUPOE https://m.edsoo.ru/ff0d5708
OO6m1as XxapakTepucTUKa 3JIEMEHTOB
35 VIA-rpynmnel. CTpoeHue u cBoiicTBa Bu6mmoreka [JOK
MPOCTOTO BEIIECTBA CEPHI. https://m.edsoo.ru/ff0d587a
AnnoTtponHsie MoAU(UKAIIK Cephl
CepoBoJIOpOJ, CTPOCHHE,
36 @HznqefKEeIlfl x:IE\)/quCKHe brbmmorexa LTOK
. https://m.edsoo.ru/ff0d59e2
CBOICTBa
bu6nunorexa LIOK
37 O
KCHJTBI CePBI https://m.edsoo.ru/ff0d5b40
38 CepHuCTas KUCIIOTA U € COH bubmorexa LOK
P ' https://m.edsoo.ru/ff0d5eba
39 [TpoMbIIIIEHHOE TTOTYYE€HHE CEPHOM bubnuotexa [JOK
KHUCIIOTBI https://m.edsoo.ru/ff0d6342
Haxoxnenue cepsl u e€
. bubmuoreka [{OK
40 COCTMHEHUH B TIPUPOJIE.

XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/ff0d664e
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OKPYXKaroIle Cpebl
COCTUHEHUSIMU CEPBI

Brpruncnenus Macchbl IpoayKTa
PEaKLIHUH MO U3BECTHON MaCCOBOM

bu6nuoreka [IOK

41
(00BéMHOIN) orte (%) ero BeIxoaa https://m.edsoo.ru/ff0d664e
OT TEOPETUIECKH BO3MOYKHOTO
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
VA — rpynnsl. A30T,

42 aCIIPOCTPAHEHHUE B IIPUPOJIE bubnnorexa [IOK
pactipocip PHpOAE, https://m.edsoo.ru/ff0d67ca
(dU3HYECKUE M XUMUYICCKHEC
CBOMCTBA
AmMMuak, ero pu3ndecKue u

43 XuMuueckue csoiicrea. Coiu bubnnorexa [IOK

) https://m.edsoo.ru/ff0d67ca
aMMOHUS
[TpakTuyeckas pabora Ne 5 o Teme
44 "TTonyueHre aMMHaKa, NU3y4EeHUE bubnnorexa [JOK
yqv . > Y https://m.edsoo.ru/ffodfee2
€ro CBOMCTB
bu6nunorexa LIOK
45 O LI L IV, vV
Kemet a30Ta ( ) https://m.edsoo.ru/ffOdfee2
Asotucras kuciora. A3oTHas
46 kuciota. [IpoMeIliieHHOE bubmmorera HOK
P . https://m.edsoo.ru/00ad9474
MOJTy4YeHHUE a30THON KUCITOTHI
Hutpatel u HUTpUTEL. XUMHUYECKOE
47 3arps3HEHUE OK aroIeu cpeanl bubmmorexa TIOK
p Pyarot et https://m.edsoo.ru/00ad9b7c
COEIUHEHUSAMH a30Ta
48 ®dochop, amnoTponHbie bubmuoteka [IOK

Moaudukamnmu Gocdopa

https://m.edso0.ru/00ad9a50
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Oxcupl pocdopa (11, V) u

bubnunoreka LIOK

49
docdopnas kucnora https://m.edsoo.ru/00ad9ch2
[IoHsATHE O MUHEPAIBHBIX
50 ya00peHusix. 3arps3HeHue bubnmnoreka HOK
MPUPOAHBIX BOJIOEMOB https://m.edsoo.ru/00ad9ela
COoeMHEHUSIMU a30Ta u Pochopa
51 VYraepon, ero aJuIoTponHbIe bubnmnoreka HOK
Mo u(HUKAIK U CBOMCTBA https://m.edsoo.ru/00ad9ffa
Oxkcupsl yriaepoja, ux pusudeckue
1 XMMHUYECKHE CBOMCTBA.
52 DKOJIOTHYECKHUE TTPOOIEMBI bubmorexa HOK
p ’ https://m.edsoo.ru/00ada52c
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
[TpakTiueckue padboTsl Ne 6 o Teme
53 "Tlonyuyenne okcuaa yriaepoaa (1V) bubmorexa LIOK
i vyr "p https://m.edsoo.ru/00ada52c
Y U3Y4YEHHUE €r0 CBOMCTB
bubmmoreka IIOK
54 VYronbHas KucnorTa u €€ conu
https://m.edsoo.ru/00ada342
[TepBoHavanbHbIe MOHATHS 00
55 OpPraHMYEeCKHUX BEIIECTBAX KaK O brbmmorexa LTOK
P IlI https://m.edsoo.ru/00ada6bc
COEIMHEHUSIX YTIepoaa
IIpupoaHbIE HICTOYHUKHT
56 JIEBOJIOPOJIOB U UX POJIb B OBITY U bubnmorexa LOK
yr P P y https://m.edsoo.ru/00ada824
MPOMBIIIJICHHOCTH
[TonsiTe 0 OMOTOTUYECKH BaYKHBIX
bubnmnoreka LIOK
57 OPraHMYEeCKHX BENIECTBAX —

JKUpax, OenKax v yriieBoJiax

https://m.edso0.ru/00ada96e



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

58 Kpewmnwuii, ero ¢pusznyeckue u Bbu6mmoteka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adb33c
59 Oxkcua kpemuust (1V), kpemuuenas bubnmnoreka HOK
KHCJI0Ta, CUIUKATHI https://m.edsoo.ru/00adb486
bub6nmoreka [IOK
60 bop. bopriast kicota https://m.edsoo.ru/00adaab8
[TpakTrueckas padota Ne7.
61 Penrenune skcriepuMeHTalbHBIX bubnnoreka [JOK
3a7a4 no reme «BaxkHeinmue https://m.edsoo.ru/00adac34
HEMETaJUIbl U UX COCTUHEHUS»
Boruncnenust maccsl (00bE€Ma; H.Y.)
MPOYKTa PEaKIUu MO JaHHON
62 Macce (00bEMY) UCXOTHOTO bubnuorexa [IOK
BEILIECTBA, COAEPKAIIETO https://m.edsoo.ru/00adaab8
OIPENEIIEHHYIO MACCOBYIO JIOJIO
npuMecen
Konrponbnas padora Ne 3 o Teme
63 «BakHeWme HeMeTalTbl H UX bubmorexa HOK
https://m.edsoo.ru/00adaab8
COCTMHECHUS».
OO01mas xapakTepucTHKa
XUMUYECKHUX AJIIEMEHTOB —
bu6nunorexa LIOK
o4 MCTAILTIOB Ha OCHOBAHMH HX https://m.edsoo.ru/00adae28
nonoxkenus B [ICXD JI.U.
Menpeneena
bubnmnoreka LIOK
65 Merasbt A- i brpynm https://m.edsoo.ru/00adb076
Merannuueckas CBA3b U
bu6nunorexa LIOK
66 MeTaJuInuecKasi KpucTauinueckas

pemérka. 3aBUCUMOCTh (PU3UYECKUX

https://m.edso0.ru/00adb076
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CBOMCTB METAJUIOB OT CTPOCHHUS
KpPHUCTaJJIOB

67 OO01Me XMMHYECKUE CBOMCTBA bubmuorexa [IOK
METAJLJIOB https://m.edso0.ru/00ad9ch2
68 O61mue crnocoOb! MOTyYeHUs bubmmoreka [JOK
MEeTaJI0B, MeTaJTyprusi. CrtaBbl https://m.edsoo.ru/ff0d61c6
DIIEKTPOJIN3 PACIIaBOB U
69 ACTBOPOB COJIeH KaK OJIUH M3 bubmorexa HOK
P P g https://m.edsoo.ru/ff0d210c
CIO0CO0OO0B TMOJTYYEHHUST METAIIJIOB
Borurcnenus o ypaBHEHUSIM
70 3JICKTPOJIN3a PaCIlIaBOB U bubmorexa HOK
P P https://m.edsoo.ru/ff0d227e
PacTBOPOB BEIIECCTB
71 TlonsTHE O KOPPO3UU METAIITIOB bubmorexa HOK
PP https://m.edsoo.ru/ff0d23dc
Brruncnenus coctaBa cMecei ¢
72 HCITOJIb30BAHUEM PEIICHUS CUCTEM bubmorexa HOK
B p https://m.edsoo.ru/ff0d26ca
ypaBHEHUU
73 PaznuuHble TUTIBI BBIYUCIECHUH O bubmuoreka [{OK
YPaBHEHUSAM XUMUYECKUX PEaKLUN https://m.edsoo.ru/ff0d28c8
74 Mertannel A-rpynn. llenounsie bubmmnoreka HOK
METaJUTbI https://m.edsoo.ru/ff0d2a6c
75 Haxoxnenne B mpupone. CBoiicTBa bubnmorexa LIOK
IICJIOYHBIX METAJJIOB https://m.edsoo.ru/ff0d2be8
76 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJust https://m.edsoo.ru/ff0d2a6c
b K
77 [IlenouHo3eMenbHBIE METAILIBI nommorexa [O

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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78 Baxnelimme coeIUHCHNS KaIbIIH, bubnunoreka LIOK
CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/ff0d2eae
79 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [IOK
YCTpPaHEHHUS https://m.edsoo.ru/ff0d323c
[TpakTrueckas padota Ne 8 o Teme
80 "YKEcTKOCTh BOJIBI M METOIBI €€ bubamorexa LOK
| https://m.edsoo.ru/ff0d350c
yCTpaHEeHHs
. bubmuoreka [{OK
81 ATtroMHHIit https://m.edsoc%.l ru/ff0d5230
82 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA ATTFOMUHUSA https://m.edsoo.ru/ff0d37fa
83 OO0m1as XxapakTepUCTUKA METAIIOB bubmmoreka [JOK
b-rpynn (moOo4HbIX OArpyI) https://m.edsoo.ru/ff0d3al6
84 [TepBOHaUaNbHBIE PEACTABIECHUS O bubnnorexa [JOK
KOMIUIEKCHBIX COEUHEHUSX https://m.edsoo.ru/ff0d3b88
bubnnorexa [JOK
85 Menp 1 cepedpo https://m.edSO(])_.[ ru/ff0d5708
86 [TpencraBienust 06 aMMHUAaYHBIX bu6nmorexa LIOK
KOMIUIEKCax cepedpa u Meau https://m.edsoo.ru/ff0d3f34
bubmuoreka [IOK
87 Mo https://m.edSO(])_.I ru/ff0d40c4
88 AmdoTepHbIe CBOMCTBA OKCHIA U bu6muoreka [JOK
TUAPOKCHIA [IUHKA https://m.edsoo.ru/ff0d4290
bubnuotexa [JOK
89 Keneso https://m.edso;.I ru/ff0d448e
90 OKcubl, THAPOKCUIBI U COTTU bubnuotexa [JOK

xenesa (1) u xenesa (I11)

https://m.edsoo.ru/ff0d4614
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bubnunorexa LIOK

91 4 — ene
YEYH H CTELE — CILIABH JKellesa https://m.edsoo.ru/ff0d497a
[TpakTuueckas padota Ne 9.
92 Pelenne sxcriepruMeHTANbHBIX bubmmoreka [JOK
3aj1a4 1o teme «Baxueiime https://m.edsoo.ru/ff0d4790
METaJUTbl U UX COSTUHEHUS
Brrunciienust coctaBa cMecei ¢
93 HCITOJIb30BAHUEM PEIICHUS CUCTEM bubmmorexa [IOK
B p https://m.edsoo.ru/ff0d4c4a
ypaBHEHUU
94 PaznuyHble TUIIBI BBIYKMCIICHUN 110 bubnuoreka [{OK
YPAaBHEHUSAM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d4ae2
Kontponbnas pabota Ne 4 o reme
95 «BaxHee MeTalibl U UX bubmorexa HOK
https://m.edsoo.ru/ff0d4ddo
COCTMHCHUS
be3onacHoe ncnonab30BaHue
96 BEIIIECTB U XUMHYECKUX PEAKIUi B bubmorexa LOK
B peart https://m.edsoo.ru/ff0d4ddo
OBITY
97 Hosble maTepuabl ¥ TEXHOJIOTUN. bubmmnoreka HOK
IIprHIMIIBI «3ENEHON XUMUK) https://m.edsoo.ru/ff0d50d2
bu6mmoteka IIOK
98 X 3JI0POBBE
VML 1 SHOpOBD https://m.edsoo.ru/ff0d4dd0
XUMHUYECKOE 3arpsi3HEHNE
99 okpyxaroieit cpenasl. [lonstue o bubnuotexa [JOK
MpPeAEbHO JOIYCTUMOM https://m.edsoo.ru/ff0d4f42
koH1eHTpanuu BemecTs (ITJ1K)
DKojoruyeckue npooIemsl,
bu6nunorexa LIOK
100 CBSI3aHHBIE C COSINHEHNSIMU

yrJepoaa, a3oTa, Cepbl, THKETBIX

https://m.edsoo.ru/ff0d542e
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MeTaiuioB.Poiis XxuMuu B pemiCcHUuN
9KOJIOTHYCCKHX HpO6J'ICM

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6nuoreka [IOK

101 XAMHYECKHUX 3JIEMEHTOB B CBETE https://m.edsoo.ru/ff0d55a0
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHHUH

102 CBOMCTB XUMHYECKHUX DJIEMEHTOB U bubnuoreka [{OK
MX COCAMHEHHI B IIepruoaax u https://m.edsoo.ru/ff0d5708
rpyImax
Crpoenue BenecTsa B TBEPIOM,

103 KUJKOM U Tra3000pa3HOM bubnnorexa [JOK
COCTOSTHUM. BUJIbI XUMHUYECKOM https://m.edsoo.ru/ff0d587a
CBSI3U

104 Knaccugukarus Xumuueckux bubmuoteka [IOK
pEeaKUuUi 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/ff0d59e2
[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX

105 IIPEBPAILCHUN B Pa3JIMYHBIX bubmmnoreka HOK
YCIIOBHSIX Ha OCHOBE https://m.edsoo.ru/ff0d5b40
MIPEACTABICHUN XUMUYECKON
KHUHETUKU U TEPMOJIMHAMUKH.

106 XUMHUYECKUE PEAKIIUU B PACTBOPAX. bubmuoreka [JOK
I'moponus coneit https://m.edsoo.ru/ff0d5eba
CBolicTBa KMCIIOT, OCHOBAaHUN U

. . bubnuotexa [JOK

107 COJICH B CBETE MPECTABICHUN 00

BHGKTPOHHTHHGCKOﬁ JUucCcomuanmmn

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bubnunoreka LIOK

108 peaKkuuu. DINEKTPOIHU3. https://m.edsoo.ru/ff0d664e
[IpakTuueckas padora Ne 10.

109 Pemenne skciepuMeHTAIBHBIX bubnuoreka [JOK
3a71a4 110 TeMe «XUMHUIECKUE https://m.edsoo.ru/ff0d664e
peakuumn»
[TpakTrueckas padorta Ne 11.

110 Pemenne skcnepuMeHTaIBHBIX bubnuoreka [IOK

3amad 1mo TeMe «MeTabl,
HEMCTAJIJIBI U X COCAUHCHUS)

https://m.edsoo.ru/ff0d67ca
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KJIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHUYECKUE MIOHSATHUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX IMOHSITHI: aToM, MOJIEKyJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOJHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIsSIpHAsi Macca, KOJMYeCTBO BeEIleCTBa, MOJb, MOJSpHas Macca,
1.1 MaccoBas J10JII XUMHUYECKOT0 AIEMEHTa B COSITMHEHUU, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEAKIMA: PEaKIui COCTUHCHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIeHUs, peakiuu oOMEHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW J(PQPEKT peakuu, 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 UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBieHHS (HopMyI
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKInui
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHWs MAacCChl BEIIECTB, TOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPENIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIaCCU(UIIUPOBATh XUMHUYECKHE peakiuu (10 YHUCIAy H COCTaBy
' YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TETIOBOMY dPHEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISPHYIO MacChl BEIIIECTB
18 BBIUHCIIATH MAcCOBYIO JIONKO XHUMHYECKOTO JJeMeHTa To (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl IMO3HAHWUS — HaOII0/IeHHE,
' U3MEepeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeCTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
51 PacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX TOHSITHH: OKCHJ, KUCIIOTA,
' OCHOBAHHE, COJIb
59 ONpEeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY Kiaccy
' COCIMHEHHH 10 popMyITam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA




2.4

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPK/1asi ONMCAHNE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM

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  TIOCYyIOW |
1abopaTopHBEIM 00OPYJIOBAaHHEM, a TakKXKe TMpaBWiIaM oOOpaImieHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TIOJNYYEHUIO U COOMpaHHIO
ra3000pa3HBIX BEMIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBICHHIO
pPacTBOPOB C ONpEICIEHHON MAacCOBOW JI0JIel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XUMHYECKHE  SKCIICPHUMEHTHIIIO
pacro3HaBaHHUIO PACTBOPOB MIENIOUEH U KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYrue)

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIuu

3.1

3.2

[To Teme: «llepuomuueckuii 3axkoH u Ilepuoamueckas cucrema
xumuueckux anemeHToB JI. W. MenneneeBa. CrtpoeHue aTtoMoB.
Xumuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE pCakuuun»

pPacKpbIBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHM: AApO aTroma,
BHGKTPOHHBIP’I clioit aToMa, aToOMHasda 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKass CBA3b, IIOJSApHAA MW HCIOJIIpHAsd KOBAJICHTHAsA 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
CUCTEMBbl XMMMUYECKHUX DJIEMEHTOB: pa3Iu4aTh MOHATHS «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpymnma)y, «vansie» u
«OOJIBIIINE» TEPUOJIBI

3.4

packpbiBaTh cMbica [lepmoamyeckoro 3akona J[.M. MeHnneneena:
JAEMOHCTPpUPOBAThL ITOHHUMAaHHUEC nepnogmquKoﬁ 3aBUCUMOCTH CBOWCTB
XUMHWYECCKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepHOHquCKOﬁ CHUCTEME

3.5

COOTHOCHUTBH 0003HAUEHUSI, KOTOpPBIE UMEIOTCs B Tabnuie «Ilepuoanueckas
cucrema xumuuyeckux snemeHToB [[.MI. MeHneneeBa» C YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHUSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsaa  sAApa, oOliee YHCIO DJJIEKTPOHOBU pachpefielieHne HuxX 1o
AIIEKTPOHHBIM CJIOSIM)

3.6

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

3.7

ONpeNeNsiTh BHUJ XUMHUYECKOW CBsI3M (KOBAaJIGHTHAas W HMOHHAs)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 XHMHYECKMX IIOHSATHH: PpacTBOp,
JJEKTPOJUTBI, HEIEKTPOJIMTBI, JBJIEKTPOJIUTHYECKAs  JUCCOLUALUSA,
peaKiMu HMOHHOTO OOMEHa, KaTaau3arop, XHMHYECKOE paBHOBECHE,
oOpaTuMbIe M HEOOPATUMBIC PEAKITUH, OKUCITUTEILHOBOCCTAHOBUTEIILHBIC
peakuuy, OKMCINUTEIb, BOCCTAHOBUTENb, OKMCIEHHE U BOCCTAHOBJICHUE,
ajtorponusi, aM(OTEpHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, NOHHAS,
METaJJIN4ecKasi), KpHCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKuuu

1.2

1.3

14

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHH |
MMPUMCHATDH 3TU IMOHATHSA ITPU OITMCAHWH BCHICCTB U UX HpeBpaHIeHI/Iﬁ

COCTABJIATh YPAaBHEHUS AJICKTPOJIMTUYECKON JIMCCOIMAIUN  KUCIIOT,
1IeJI0YeH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
oOMmeHa

pacKkpbiBaTb CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca dTUX peaKHI/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

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

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX W CJOKHBIX BEIIECTB, IOATBEPKAas OIMNHCAHHE
MpUMepamMu MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKuid

2.2

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

2.3

2.4

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX MPEBPAlICHUA B Pa3IMYHBIX
YCIIOBHSIX

cleoBaTh  MpaBWJIaM  TIOJMB30BaHUS  XMMHUYECKOM  TIOCYlIOH W
1abopaTopHBEIM 00OpYJIOBaHMEM, a TakKXKe TMpaBWIaM OOpaImieHus C
BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIUSIMU TI0 BBITOJHCHHIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB TI0 TIOJIYYEHUIO U COOMpaHHIO
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




AMMOHM, HOHBbI HM3YUCHHBIX MCTAJJIOB, NPUCYTCTBYIOIIIMC B BOIHBIX
pacTBOpax HCOPraHU4CCKNX BCIICCTB

3 ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar
31 pacKkpbIBaTh CMBICI OCHOBHBIX Xumuueckux mnouatuil: [IJIK Bemecta;
' KOPPO3Hs METAIIIOB
MPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEILHON JEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMAaTU3alUI0, BBISBICHHC
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. ATperaTHOE COCTOSIHUE BEILIECTB

IlonsTHe 0 MeTOmax IMO3HAHUS B XUMHH. UHCThIE BellecTBa U CMECH. Crioco05b1
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. BaneHTHOCTE ATOMOB XMMHYECKHMX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIApHas Macca. MaccoBas 1011 XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KonuuectBo BemectBa. Mosb. MosisspHas Macca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
U YHUCJAa CTPYKTYpPHBIX €IWHUI] BemlecTBa. PacuéTel mo ¢opMynaM XHMHUYECKUX
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 (PU3MUYECKUX CBOMCTB 00pa3I|0B HEOPraHMYECKUX BEIIECTB,
HaOmoieHue (u3nueckux (TUIaBlieHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B
CTyNKE, KHUIEHHWE M KOHJEHCAllMsd BOAbl) U XHMHUYECKUX (TOpEHHE CBEuH,
MPOKaJIMBAaHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHH,
HAOJIOJIEHUEe W ONHCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui
(pa3noxeHue caxapa, B3aUMOJEHCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapus,
pasznoxkerue ruapokcuaa menu(ll) mpum HarpeBanwm, B3aMMOCHCTBHE Kele3a C
pactBopoM conu meau(ll), n3yuenune crocoOoOB pasneneHus cmeceil (C TOMOIIBIO
Maruurta, (QuIbTpOBaHUE, BbIMApUBaHUE, AUCTWULILMS, Xpomartorpadus),
IPOBE/IEHUE OYHMCTKH MOBapEeHHON COJHM, HAONIOJIEHHE M OMHCAHUE PE3YJIbTaTOB
IIPOBEJCHUS OMNbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJeneil MosieKyI (IapOoCTEePIKHEBBIX )

Baxnelimue npencTaBuTeNn HEOPraHMYECKUX 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 npombinuieHHocTH. 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 eKTa, pa3pylnieHne 030HOBOTO CIIOS

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

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

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
IPUpPOE U B KU3HU 4elnoBeKa. KpyroBopor BoOIbI B INpuUpOAE. 3arpsA3HEHHE
IPUPOAHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccupukanus
OKCHJIOB:  cojieoOpasyromme (OCHOBHBIC,  KHCJIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasyromue. Homenknarypa oxcuaoB. @Pusnueckue U XHMHUYECKHE
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. Knaccuduxamuss xuciaor. Homenkmarypa 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 KilaCCaMH HCOPraHNICCKUX COGJII/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
npeKparieHus TopeHus (1moxapa), 03HaKOMIJICHHE ¢ 00pa3IiaMy OKCHJIOB U OTIHCaHUE
UX CBOWCTB, IOJY4YE€HUE, COOMpaHHe, paclio3HaBaHUE U N3yUeHUE CBOWCTB BOAOPOIA
(ropenue), B3aumojnelcTBue Bojopona ¢ okcupom wmeau(ll)  (Bo3zmoxkHO
UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), HAOIIOIeHHE 00pa3LlOB 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  HCIIOJIb30BaHUE  BUICOMATEPHUATIOB),  OIPEICIICHHE
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) ¢ pacTBOopoM CepHOW KHCIOTBHI, KHCIOT C METaUIaMH, pPEaKIUi




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

[Iepnonnueckuit 3akoH u [lepuoandeckas cucteMa XUMHUYECKUX d1eMeHToB [[.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. CoctaB aToMmHbIX saep. M3orombl. DOnektponsl. CTpoeHue
JNIEKTPOHHBIX  000JI04eK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
[lepuoanueckoit cucrtembl .M. MenneneeBa. XapakTepuCTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxenuto B [lepuoanyeckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHs 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. (.M. Mennenees — y4€HbIN 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. OKHUCIIUTENIN 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, peakifu pas3IoKeHHUs, COSTUHECHHS )

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 NMEPUOI0B, KalIUs, KANbLMS U UX COEIUHEHUN
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,
3aBHUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BUAA
XxuMu4eckol cBs3u. Kiaccupukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEIECTB
(MexnyHapoJHasi M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUN, TIEHETHYeCKas CB3b
HEOPraHUYECKUX 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). JK30- 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 CKOPOCTH XHUMHYECKOM pCakKliu W IIO0JIOKCHHUC
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. YCIOBHMsI TNPOTEKAaHUS pPEaKUUi 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 KPUCTAJUIMYECKUX
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, Ipollecca JUCCOLMALUU  KHUCIOT,
miesioueid U cosiel (BO3MOXKHO HCIIOJB30BAaHHE BHIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TMPOTEKAHUsI peakuuil HOHHOro oOMeHa
(oOpa3zoBaHue ocanaka, BbIIEJEHHWE 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 COEJUHEHUI

3.4

[IlerounO3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLMIL: 10J0KeHHue B [lepuoanydeckoi
cucreme xumuyeckux digemeHToB .M. MenaeneeBa; CTpO€HHME HX AaATOMOB;
HaxoKJIeHHe B npupoje. Pu3ndecKkue U XUMUYECKUE CBOMCTBA MarHusi U KaJbLUs.
Baxneimue coenuHeHus Kanblus (OKCUA, TMAPOKCHU, coiH). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHuii: nonoxenue B Ilepuoanueckoit cucteme xuMmuyeckux 3nemenTos 1. 1.
MeHeneeBa; CTpOCHUE aTOMa; HAX0XKACHUE B ITpupoie. Pusndeckue U XUMUIECKUE
CBOWCTBA aTfOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCHIA ATTFOMIHHS

XKenezo: monoxenue B llepuomnueckoit cucrteme xumudeckux snemeHton [I.U.
MemnpeneeBa; CTpoeHUE aTOMa; HaX0Xk/IeHue B npupoze. Gusndeckue 1 XUuMUYECKUE
cBoiicTBa >kene3a. Oxcuawl, ruapokcuasl u conu sxeneza(ll) m xenesa(lll), ux
COCTaB, CBOMCTBA U IOJIy4CHHUE

XHWMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3liaMu METAIJIOB M CIJIABOB, MX
(bU3MYECKUMHU CBOWCTBAMU; U3YUYEHUE PE3YIBTATOB KOPPO3ZUH METAIIIOB (BO3MOYKHO
HCIIOIb30BAaHUE BHJICOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHIA
KalblUsl W HATPUs C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
HCCJICIOBAaHNE CBOWCTB KECTKOW BOJIBI; MpOIleCcca TOPEHUS JKejle3a B KUCIOPOJe
(BOBMOXKHO  WCIIOJB30BAaHUE  BHJCOMATEPHANIOB); MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKI[Hii HAa HOHBI (MarHusl, KaabIlHs, alFOMUHUS, THHKa, kene3a(ll)
u xeneza(lll), memu(ll); wabmomeHue u omucaHUE MPOILECCOB OKPAIIMBAHUS
IJIAMEHH WMOHAMHU HATpUs, Kaluid M KaldblMs (BO3MOXHO HCIIOIb30BAHUE
BUJIEOMATEPHAIIOB); HCCIeT0BaHNE aM(OTEPHBIX CBONCTB TMIPOKCH/IA ATFOMUHUS 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. BelecTBa u MmaTepralbl B TOBCEIHEBHOW KU3HU
yenoBeKka. XUMUS U 3J0pOBbe. be3omacHoe uCroabp30BaHUe BEMIECTB U XUMHYECKUX
peakmuii B 0bITy. [lepBasi TOMOIITs TPH XUMHUYECKHUX 0KOTaX W OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpensl IIJAK. Ponp xumuu B pemieHuM sKonoruueckux mnpobiem. IIpuponnsie
WUCTOYHUKU YIJIEBOAOPOJOB (Yyrojb, MPHUPOAHBIN Tra3, He(dTh), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHHue oOpas3loB MaTepualioB (CTEKJIO, CIUIABbI
METAJIJIOB, TOJIMMEPHBIE MaTEPHAIIbI)




ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM 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 XUMHYECKONM HAyKH Kak oOO0JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOweld KylIbTypbl M IPaKTH4YECKON
JESITEIbHOCTH 4YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOILECTBA;
IIOHMMAHHE MECTa XUMUU CPEAM IPYIHX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJIaX IO3HAHMS, B TOM YHUCJE IKCIEPUMEHTAIBHBIX M
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, OCHOBAaHHBIMU Ha JOCTHKCHUAX
XUMHUYECKON HaYKH, YTO IMO3BOJIUT O0OYUYaIOIIUMCS pacCMaTpUBATh XUMHUIO
Kak cdepy cBoeit Oyaymieit mpopecCHoOHAIbHON AEITEIbHOCTH U CENATh
OCO3HAHHBII BEIOOP XUMHH KaK MPOQPUILHOTO MpeIMeTa MpH Mepexoie 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, OTHOCUTEIBHBIC aTOMHAsI M MOJICKYJISIPHAsI MacCHI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CPEmHssI), XUMUYECKash PEaKIus, PEeaKiuu
COCTMHECHMS, PEAKIMU PA3JI0KEHUs, PEaKIUH 3aMEeIIEHUs, PEaKInu
oOMeHa, TeroBoi 3 PeKT peakiuu, IK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOI'O 3JIEMEHTA B COEIUHEHUHU, MACCOBAs
JIOJIsI ¥ TIPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBa B PacTBOpPE, AP0 aToMma,
DIIGKTPOHHBIA CIOM aToMa, aroMHas opOuTanb, paauyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKaA CBs3b,
AIIEKTPOOTPHUILIATETILHOCTD, MOJIAPHAS W HEMOJIApHas KOBaJEHTHAas CBS3b,
WOHHAsl CBfA3b, MeETa/NIMYecKass CBS3b, KpHUCTAJUIMUECKas peléTKa
(aTomMHasi, MIOHHAs, METAJUIMYECKasi, MOJIEKYJISIpHAs), UOH, KATUOH, aHUOH,
AIIEKTPOJIUT U HEAJIEKTPOIIUT, FNEKTPOIUTHYECKAs TUCCOLMALINS, PEAKIINH
HOHHOT'O 06M€Ha, OKHCJIINTCIbHO-BOCCTAHOBUTCIIbHBIC pCaknuunu,
OKHCIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHUC n BOCCTaHOBJICHHUC,




AIIEKTPOJIN3, XHUMHUYECKOE paBHOBecHEe, OOpaThMble M HeEoOpaTHMBbIE
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-MOJICKYJIApHasA TCOPH, TEOpHUL
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOHIeﬁl

3.1

YMEHME NPaBUIIBHO UCIOIb30BaTh U3YUYEHHbIE BEUIECTBA U MaTepuasl (B
TOM YHCJIE€ MUHEpaJIbHbIE YAOOpEHUs, METAUIbl U CIUIaBbI, MPOJYKTHI
nepepaboTKU  NPUPOJHBIX  HUCTOYHUKOB  YIVIEBOAOPOAOB  (yIuid,
MPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM X03SIIICTBE, HA POU3BOICTBE
U TIOHMMAaHHE 3HAa4YeHHsS >KUPOB, OEIKOB, YIJIEBOAOB [UIsl OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOTHO3MPOBATH BIIMSHUE BELIECTB U XWMHUYECKHX
MIPOLIECCOB HA OPraHU3M YeJIOBEKA U OKPYKAIOU[YI0 TPUPOIHYIO CpEly

3.2

YMCHHUEC HHTCIPHUPOBATH XHUMHUUYCCKHMEC 3HAHHUA CO 3HAHUAMU OPYTrUx
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 JUIsI COCTaBJIEHUsT (OPMYJT HEOPraHMUECKUX BEIIECTB, YPaBHEHHM
XMMUYECKHUX peakluii; ocHoBaMu xuMudeckoit HomeHknatypsl (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),
pacnpeaciiCHueM JJICKTPOHOB II0 JHCPIrETUYCCKUM YPOBHSM daTOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIUA

IIpencraBienre O NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHX
AJIIEMEHTOB (paguyc aToMa, »3JIEKTPOOTPULATENBHOCTh), MPOCTBIX H
CJIOJKHBIX BELIECTB OT IOJIOKEHMS JIEMEHTOB B Ilepuonnueckon cucreme
(B MaJbpIX IEPUOAAX U INIABHBIX MOArPYMIAax) M 3JIEKTPOHHOTO CTPOEHUS
aToma

YMmenue kiaaccuuImpoBarth:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneiars:

8.1 BaJICHTHOCTh ¥ CTETICHb OKUCJICHUS! XMMHUYECKUX 3JIEMEHTOB, 3apsi/l 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 THUAPOKCHABI MeTaiuioB |—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, ¢ochopHas, 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 TMPOTEKAHUS XUMHYECKHX MPEBpAlICHUA B
Pa3IMYHBIX YCIOBHIX
10 YMeHue cocTaBlIATh MOJIEKYNIIPHbIC M MOHHBIE YPaBHEHUS PEAKIIHIL, 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 BBIYUCTSTE (MIPOBOUTE 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 XUMHUYECKUX PEAKIIUN U HAXOAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJaMU HAy4HOTO MO3HaHUs (HAOIIOJeHUE, U3MEpPEHHE,
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 JKU3HM, MPABUJIAMH IOBEJCHUS B IESIX COEpexeHUs
30POBbSI M OKPYXAIOILICH MPHUPOJIHON Cpelbl; MOHUMAaHWE Bpeaa
(OmacHOCTH) BO3/ICHCTBHUS HA )KUBBIC OPTaHU3MBbI OPEICTIEHHBIX BEIIECTB,
CMOCOOOB YMEHBIIICHHS U MPEIOTBPAIICHHS X BPEIHOTO BO3ICHCTBHUS

Hanuume MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYLICCTBICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3yueHHE M OmHcaHue (U3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU U XUMUYECKUMU SIBICHUSIMH; OTIBITHI, WILTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HU3YUCHUC crmoco0oB Pa3aciICHUA cMmeceit

13.3

MOJIYYCHHEC KUCTIOpOaa U U3YyUYCHUC €TO CBOﬁCTB; IMOJIy4CHHEC BOAOpOaa 1
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHUEC YIIICKHUCIOIO Iada U HU3YUYCHUCE CIo
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOWCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB C  ONPEACIEHHOW MAacCOBOM  JI0JIEH
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 B3aHMOJECMCTBUSA KHUCJIOT C METallliaMHu, OKCHAAMH
MCTAJIJIOB, paCTBOPUMBIMU U HCPACTBOPUMBIMU OCHOBAHUAMH, COJIAMHU,
MOJIY4YCHHE HEPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHEC OIHOI'O McETajia
Apyrum H3 pacTBopa COJHU; HUCCICAOBAHUC aM(l)OTepHBIX CBOICTB
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», «Baxneline MeTamibl U
UX COCAUHCHU

XUMUYECKHE SKCIEPUMEHTHI, WIUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUS
peaxiuit HOHHOTO O0OMEHa; KaYeCTBEHHBIE PEaKIMi Ha MPUCYTCTBYIOIIHNE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUA-, OpOMHI-, HOAWUI-, CyIb(art-,
docdar-, kapboHAT-, CHUIMKAT-aHUOHBI, THUIPOKCHU-UOHBI, KATHOHBI
aMMOHHUSI, MarHKs, KaJIBIIMS, A TFOMHHHMS, XKene3a (2+) u xkenesa (3+), Meau
(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 TIPOIIECCAMHM, TPOMCXOSIIUMH 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 TIIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAasT aTOMHas Macca.
14 OtHocuTenbHas MOJEKyJIspHas macca. MaccoBas 107 XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU
15 KomuuectBo BemectBa. Monbs. Momsipuas macca. Mossipablii  00bEM  Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHUL] BELIECTBA
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. [lepmoanueckas cucrtemMa XUMUYECKHX 3yeMeHToB [[.1.
2.1 Menneneesa. Ilepuonsl u rpymnmbsl. PU3MYECKUN CMBICT IMOPSAKOBOTO HOMEpA,
HOMEPOB NEepUoa U TPyMIbl F1€MEHTa
Crpoenue aromoB. CocraB aromHbix saep. M3orombl. OnexTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 00OJI0OYEeK aroMoB  NepBbIX 20 XMMHMYECKHX  DJIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
53 NepUoOB, Kaius, Kaiaplus (paauyca aTOMOB, DJEKTPOOTPULIATEIbHOCTH,
' METAIIMYECKUX U HEMETANINYECKUX CBOWCTB) U UX COEMHEHUN 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 KPUCTAUIMYECKOW PEmETKH W BHUAA
XUMUYECKON CBS3U
4 Baxuelimme mnpeacraBuTeNM HEOPraHUYeCKHX BemecTB. Hemeramnsl U ux
coeIMHEeHUs. MeTallbl U UX COSAMHEHUS
41 Knaccupukanuss u HOMEHKIATypa HEOPraHWYECKUX COCAMHECHUN: OKCHIOB

(comeoOpasytomuye: OCHOBHBIE, KUCIOTHbIE, aM(pOTEpHBIE) U HECOJIC00Pa3yIOIIHE;




OCHOBaHUH (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(kucnopoacoepkae U O0eCKUCIOPOIHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

du3nyeckrue M XHMMUYECKHUE CBOMCTBA MMPOCThIX BCUICCTB-HEMCTAJJIOB: BOAOPOA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®du3nueckue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUS, HATPUS,
4.3 KaJIsg, MarHusl M KaJbLMs, AJIOMHUHHS, Keje3a. OJIEKTPOXUMUUYECKHN psf
HaIpsHKEHUH METAILIOB
44 ®u3nueckue W XHMMHYECKHE CBOMCTBA BOJAOPOJIHBIX COEIMHEHHI HEMETaJlIOB:
' XJIOPOBOJIOPO/IA, CEPOBOJOPOAA, 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 okcuaoB: 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 KHUCIOT: XJIOPOBOAOPOJHOM, CEpOBOJIOPOIHOM,
48 CEpHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHUEBOH, yrombHOU. Ocolble
' XAMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCHOT. [lonyuenue
KHUCIIOT
4.9 OO0me xuMHYECKUe CBOMCTBA cpenHux coset. [lomyuenue coneit
4.10 [Tonyuenue, coOupaHue, paclo3HaBaHHWE BOJOPOJAA, KHUCIOPOAa, AaMMHAaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyuenne amMmuaka, CEpHOM W a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OOmue
' CHOCOOBI MOJTYYEHHS METAJUIOB
412  T'eHeTHyecKas CBSI3b MEXKIy KIIaCCAMH HEOPTAaHWMYECKUX COSIMHEHHI
5 XUMHYECKUE PEeaAKIUU
Knaccudukanuss XuMUYECKUX pEaKIMil M0 pa3IMYHBIM TMPU3HAKAM: TI0 YHCIY U
5.1 COCTaBY yYacCTBYIOIIMX B pEAaKIIUU BEIIECTB, 10 TEIJIOBOMY 3(PPEKTY, 10 N3BMEHEHHUIO
CTeNeHel OKUCIIEHUS XUMUYECKUX AJIEMEHTOB
59 TennoBoii 3pheKkT XUMHIECKOW peaKIuu, TEPMOXUMUYECKUE ypaBHEHHS. JK30- U
' SHIOTEPMHUUYECKUE PEeaKINK. TepMOXUMHUYECKHE YPaBHEHUS
OKHUCIUTENbHOBOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTETM U BOCCTAHOBUTEIH.
5.3 [Ipoueccel  OKMCIEHHS W BOCCTAHOBJICHUS. ONeKTpOHHBIA  GaylaHc
OKHCITUTEIbHOBOCCTAHOBUTEIILHON peakliuu
5.4 Teopust 3MEKTPOJUTUYECKON Auccouranuu. KaTuoHbl, aHUOHBI. DIEKTPOIUTHl U
' HEAIeKTPONUThL. CUIIbHBIC U clla0ble NeKTPOIUThL. CTeneHb AUCCOIHAIN
55 Peakiun noHHOTO OOMEHAa. YCIOBUS TPOTEKAHHWS PEaKIHii HOHHOTO OOMEHa,

MOJIHBIE U COKpALIEHHbIE HOHHBIE YPaBHEHUS peaKkuil




XHUMHA U OKpYXKarolas cpeaa

BCH_IGCTBa H Marcpuajibl B HOBCCHHGBHOﬁ JKM3HH denoBeka. be3omacHoe

6.1 UCTIOJIb30BaHUE BEUIECTB M XMMHUYECKHX peakiuii B jaboparopuu u Obity. IlepBas
MIOMOIIb TIPY XUMHUYECKUX 03KOTaX U OTPABICHHUIX
XUMHUYECKOE 3arpsi3HEHNUE OKpPYKaloMIeld cpebl (KUCIOTHBIE 0K, 3arpsi3HCHHUE
MOYBBI, BO3AyXa M BOJOEMOB), CcHoOcoObl ero mnpenorBpamieHus IIpenenbHast

6.2 nonyctumas  koHueHtpamus BemiectB  (ITJK). Pomp xumMum B permieHUn
OKOJIOTHUECKUX TpolieM. YCHICHHE MapHUKOBOTO H(QexTa, paspylieHue
030HOBOT'O CIIOS
[Tpumenenue cepsl, a30ta, pocdopa, yriepoaa, KpeMHUS U UX COSJAUHEHHIA B OBITY,
MEIUIUHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO03siicTBe. [IprMeHeHne MeTayuioB U

6.3 CIUIaBOB (CTaslb, YyTyH, AIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBIIIICHHOCTH UX
coeauHeHuil. [ToHsTHE O KOPPO3UH METAJIOB, 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 TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHHAX

6.5 yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, 3TaHOJI, TIMIIEPHH, YKCYCHAsl KUCIIOTA).

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

POJIH B J)KU3HH YEIOBEKa

7 Pacuérnr:

7.1 1o ¢opMyaaM XMMUYECKHX COEAMHEHHH

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'., Cnagkos C. A. Xumus. — M.:
[Ipocsemenue, 2024.

Xumust/ 9 xnace. ['abpuensia O. C., OctpoymoB U. I'., Cnagkos C. A. Xumust. — 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.
Xumust/ 9 knace. 'abpuensn O. C., Octpoymos U. I'., Cnaakos C. A. Xumus. — M.:
[Ipocsenienue, 2025.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://chem8-vpr.sdamgia.ru

https://chem9-vpr.sdamgia.ru
https://chem-oge.sdamgia.ru
https://resh.edu.ru

https://myschool.edu.ru

https://6ubaurorexa ITOK
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