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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XWMHHM OCHOBHOTO 00mIero oOpa3oBaHus (yriayOJa€HHBIH YpPOBEHB)
COCTaBJIeHA HAa OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNbHOU
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mpeacraBieHHbx B @I'OC OO0, c yderom
denepanpHO paboueii mporpaMMbl BOCTIUTAHHUS.

[TporpaMma no xuMuu pazpaboTaHa ¢ IeJIbI0 0Ka3aHUs METOJNYECKON IIOMOIIN YUUTEIIIO B
co3ianuu paboueil mporpaMmel M0 y4eOHOMY MPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUSI W pPa3BUTHs OOYYAIOMIMXCS CPEACTBAMU Y4YeOHOrO TIpeAMEeTa, OIpeeNseT
00s3aTeNnbHOE MIPEIMETHOE COJIEpKaHUE, €ro CTPYKTYPY MO pa3fesiaM M TeMaM, paclpe/esieHne
10 KJ1accaM, PEKOMEHTyeMYIO MOCIIeI0BATEIbHOCTh U3YUSHHSI XMMUU C YI€TOM MEKIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTo Tpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcs. B mporpamMmme 1Mo XMMHM yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO TpeaMera B
peanu3anuu TPeOOBaHUN K TMJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MHPEIMETHBIM
pe3yabTataM oOy4deHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIHHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

W3yueHne XMMUU Ha YpOBHE OCHOBHOTIO 0O0IIEro o0Opa3oBaHWs OPHUEHTHPOBAHO Ha
OOIIEKYIbTYpPHYIO  TOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, Pa3BUTHS WHTEIUIEKTYaJbHBIX CIOCOOHOCTEH M HMHTEPECOB OOYYaOLIMXCs, Ha
MPOJOHKeHHE 00yUeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUE XUMUH CIY)XHUT OCHOBOW /I (hOPMUPOBAHHSI MUPOBO33PEHHS 00YYaAIOIIETOCs, €T0
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABJICHHSI O TIPEBPAIICHUSX YHEPTHH U BEIICCTB B MPUPOJIEC, O ITYTAX PEIICHUS II00ATBLHBIX

npobieM  yCTOWYMBOIO  pa3BUTHsSI ~ 4YeJIOBEYECTBA —  CBHIPbEBOM,  HHEPreTHYECKOM,
IPOJOBOJILCTBEHHOM  MpoOseM, MpoOJeMbl  SKOJOTMYECKOW  0e30MacHOCTH, IpobdiieM
3/IpaBOOXPAHEHMUSL.

N3ydenune xumun:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH Il CaMOpa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH 00Yy4aroImuxcs, ux o0uiei u GQyHKIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aromxcs,
HaBBIKOB HMX  CAMOCTOSITETLHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEJIHEBHOM >KM3HHM, TaK U B
MpoeCCHOHAIBHON JEATEIHHOCTH,

3HAKOMHT CO crenu(PUKONH HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAE€T OCHOBBI IIPECTABICHUN O
€IMHCTBE TMPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM ATaroM B (DOPMUPOBAHUHN €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH O0yUaIOIUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHU XUMHUHU 00ECTEUMBAIOTCS CHEIU(PUKON colep:KaHus
MpeaMeTa, KOTOPBIA SBISIETCS] TIEAarorMueckK aJallTUPOBAHHBIM OTPAKEHUEM OIPEICIICHHOTO
JTana pa3BUTHUSI XUMUH.

VYrnyOn€éHHbIi Kype XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00y4JarOIMMHUCS CHCTEMBI MEPBOHAYATBHBIX MOHATHI XUMHUHU, OCHOB HEOPTaHMUYECKON XUMUH,
OCHOBOTIOJIATAIOIINX TPEACTABICHUM OOIIe XWUMHUU ¥ OTACIBHBIX 3HAYUMBIX TOHSATHHN
OPraHU4YeCKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoAa K e€ u3ydenuto. CojaepaHue CKJIAJAbIBACTCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XUMHYECKOW peakuuu. O0e 3TH CUCTEMBI
OpraHU30BaHbl MO MPUHIUITY MOCIEAOBATEIILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MIPEACTABICHUI pa3HOrO YPOBHS:

ATOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;



ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

YUEHHSI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

MpEeJICTaBICHUI 00 NEKTPOIUTUYECKOM TUCCOLMAIIMY BEILIECTB B PACTBOPAX;

0 XMMHUYECKON KHHETHKE U TEPMOAMHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHUN TIOJOKEHBl SMIUPHUYECKU IMOJIyY€HHBIE (DAKTHI.
Teopernueckne 3HAHUS PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JAPYroMy u
o0ecreunBarOT 00y4YaIOIMMCSl BOBMOXHOCTh OOBSCHATH U MIPOTHO3UPOBATH CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO MPUMEHEHUS H3y4aeMbIX BEILIECTB.

OcBoeHue copepxKaHus MPOrpaMMbl [0 XUMHUHU IIPOUCXOIUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3Y4YEeHHBIX Y4eOHBIX NMPEJIMETOB: OKpPYXKAIOMIMKA MHp, Ouonorus, (us3nuka, MareMaTuka,
reorpadusi, TEXHOJIOTHsI, UCTOPHSL.

[Tporpamma ocHOBHOrO o0ImIero o0pa3oBaHus MO XUMHU (YIIIyOJEHHBIH YpPOBEHB)
OpUEHTUpPOBaHA Ha COXpaHEHUE (YHIAMEHTAIBHOTO XapakTepa o00pa3oBaHUs, CIEHUPUKU
y4eOHOro mpeaMeTa U 00eCIeYeHHe YCIICITHOTO 00YICHHS Ha CIICIYIOIIEeM YPOBHE 00pa30BaHus.
B mporpaMme no xumuu peaau3yercs pa3BUBAOIIAs U MPAKTUYECKask HAPABICHHOCTh O0y4YeHUS
xumud, guddepeHnuanus 00yIeHus, BKIOYAroas NpoduiIbHy0 TOATOTOBKY 00yJarOImuXCs U
MOCIEAYIOIIEE CaMOoTIpeieNieHne B BRIOOpEe HampaBieHUs: 00yueHuUs B IPOGUIbHBIX Kilaccax.

Yrany6néHHoe W3ydeHHe XHMHUHM CIIOCOOCTBYET peasl3aluu 3afad NpoecCHOHATBHON
OpUEHTAIlMM W HaIpPaBIIEHO HA MPEJOCTABICHHE BO3MOXKHOCTH KaXJIOMY OOydaromeMycs
NPOSIBUTh CBOM HMHTEJUICKTYaIbHBIE M TBOPYECKHE CIIOCOOHOCTH MpPH H3YYEHUH Y4eOHOTO
npeaMera, HEOOXOoAMMbIE Ui TPOAOJDKEHHs 00pa3oBaHUS U JajbHEHIIeld TpyAoBOM
NEeSITETTHHOCTH.

[Tporpamma mo xumuu (yriayOn€HHBIM YpOBEHb) MpeAHAa3HAu€Ha IS HMCIOJNb30BaHUS B
00pa30BaTEeNbHBIX ~ OpPraHU3aAIMIX, pPEATM3YIOUIMX  [porpamMmbl  Iu(QepeHIIMPOBAHHOTO
(yriay6nénHoro, npouIbHOT0) U3Y4YEHUS OTJCNIBbHBIX YU€OHBIX IPEIMETOB Ha YpOBHE OCHOBHOT'O
o01ero o6pa3oBaHusI.

OO6pa3zoBarenbHble QYHKIIUN XUMHH, U3y4aeMOil Ha yri1yOJIeHHOM YpOBHE, pEealIu3yrOTCs B
nporecce (OPMHUPOBAHUS 3HAHUH OCHOB XMMHYECKOW HAyKH Kak OOJAacCTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEILHOCTH YEIOBEKa M OJHOTO0 W3 KOMIIOHEHTOB
MHUPOBOM KyJNbTypbl. 3ajaua Y4eOHOIro IpeIMeTa COCTOMT B (OPMHPOBAHMH CHCTEMBbI
XUMHUYECKHX 3HAaHUM — BaXHEWIIMX ()aKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH,
JOCTYITHBIX 000OIIEHNH MHPOBO33PEHUECKOT0 XapakTepa, S3bIKa HAayKH, B TPHOOIIEHUH K
HAY4YHBIM METOJAaM MO3HAHUS NPH N3YYEHHUH BEIIECTB U XUMUYECKUX Peakni, popMUpOBaHUH U
pPa3BUTHH TO3HABATENBHBIX YMEHHH W CIIOCOOOB AEATEIHHOCTH M MX NMPHUMEHEHUH B y4eOHO-
MIO3HABATENLHOM U yueOHO-MCCIIEI0BATENIBCKOM 1eATeTbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
00pamieHuns C BEIeCTBAMHU B TIOBCETHEBHOW YKHU3HH.

[lenn w3yyeHHs XHUMHUHM OTPaXarOT HAMpPaBICHHOCTh OOYYEHUs Ha pa3BUTHE U
CaMOpPa3BUTHE TUIHOCTH, (DOPMUPOBAHHUE €€ HHTEIIEKTA U OOIIEH KYJIbTYPHI.

W3yueHre XMMHUU HANPaBJIEHO Ha IOCTUKEHUE CIEAYIOIIUX LIETeH:

dbopMHpOBaHNE HMHTEIUIEKTYalbHO PAa3BUTOW JMYHOCTH, TOTOBOH K CamMoOOpa3OBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBHUSIM JKU3HHU;

(dbopMHpOBaHHE CHUCTEMbl XMMHMUYECKMX 3HAHMHA KaK KOMIIOHEHTa €CTeCTBEHHO-HAay4YHOMH
KapTUHBI MHpPa, KaK OCHOBBI JUIsI TIOHMMAaHHUS XHUMHYECKOH CTOPOHBI SIBICHUH OKPYXArOIIEro
MHpa, OCBOCHHUE S3bIKAa HAYKH;

npuoOIIeHne o0ydJaroIuXcsi K CaMOCTOSITENIbHOM MO3HABAaTEIbHOW U HUCCIeI0BaTEeNIbCKON
NEeSTeIbHOCTH, K HAy4YHBIM METOJaM TIIO3HaHMs, (HOPMUPOBAHHE MOTHBALMM M pPa3BUTHE
CIIOCOOHOCTEH K M3yUEHUIO XUMHUH;

dbopmupoBanue o0me (GyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie yMEHU 00BSACHATh U OLIEHUBAThH SBJICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3ys 3HAHUS U OIIBIT,
NOJIyYCHHBIE NIPU U3YYEHHHM XMMUH, NMPUMEHATh MX NPHU PEIICHUH MPoOJeM B MOBCETHEBHOM
KHU3HU U TPYJOBOU JESITENbHOCTH;



pa3BuTHE y OOY4YalOIIMXCS HMHTEpeca K M3YyYEHUI0 XMUMHHM U cdepaMm JesTeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsI K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOPMIS U
HAIPAaBJIEHHOCTH JaJIbHEHUIIIET0 00yUYEeHHUS;

OCO3HAHUE LIEHHOCTH XUMHUYECKUX 3HAHUI B JKW3HU YEJIOBEKA, MOBBIIICHUE YPOBHS
9KOJIOTHYECKON KYyJIbTYphl, HENPUATHE ACHCTBUIA, MPUHOCIIIUX BpPEJ OKpYKalollell cpeae u
3710pOBBIO JIIOCH;

npuoOpeTeHrue O0y4arOUIMMHUCS OIbITa CaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETCHIIH ), HEOOXOAMMBIX ISl PA3JIMYHBIX BUJIOB JIEATEIHHOCTH.

Ha yriny6iaénnoe u3ydeHne yaeOHOro mpeamera « XuMus» OTBOAUTCS 1Mo 136 yacoB B 8 1 9
KJaccax (4 yaca B HeZIeI0), Bcero 272 yaca 3a Ba rofa 00y4deHHs.



COJAEP)KAHUE OBYYEHUA
8 KVIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

XuMusl — BakHas 00JIacTh €CTECTBO3HAHUS W NPAKTUUYECKOH JEATEIBHOCTH YEJIOBEKA.
[Tpenmer xumun. Ponbs xumuu B )xu3HH yenoBeka. KpaTkue cBezeHust 00 HCTOPUU BOZHUKHOBEHUS
Y pa3BUTHS XUMHUH. XUMHS B CHCTEME HayK. Tena u BeniectBa. @U3HMYECKHE U XUMHYECKUE
CBOMCTBAa BEILIECTB. ArperaTtHble cOCTOSHUsA BewecTB. lloHsATHE O TeEopeTnyeckux u
AMIMPUYECKUX METOJaX II03HAHUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HAOJI0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOICTUPOBaHUE,
BeIumciieHue. [IpencTaBieHus 0 Hay9YHOM MTO3HAHWHU Ha TEOPETHYECKOM YPOBHE: HAy4YHbIE (DaKThI,
npo0iieMa, TUIoTe3a, TEOPHUs, 3aKOH.

A3p1k xumud. VICTOYHUKY XUMHYECKON HHpOpMAaIHH.

[TonsiTe o meromax paboOThl ¢ XUMHUYECKUMHU BemlecTBamMu. OO0OpyIoBaHHE MIKOJIHHOU
XUMUYecKou laboparopun. [IpaBuna 6e3o0macHOro oOpameHus ¢ BeecTBaMH 1 JIabopaTOpHBIM
0o0opynoBaHuEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie CMecH: BO3IYyX, HMPHUPOIHBIN Ta3, HEQTh,
MPUPOJHBIE BOJbI, TOPHBIE MOPOALI U MHUHEpabl. [IOHATHE O TOMOI€HHBIX M T'€TEPOre€HHBIX
cmecsx. CriocoOsI pa3aenieHus cmeceit. O9rcTKa BEIIecTs.

BemectBa M XUMHUYECKHE pPEAKUUU. ATOMBI M MOJIEKYJbl. XHWMHUYECKHE 3JIEMEHTHI.
CuMBOJIBI XUMHYECKUX 371€MEHTOB. [IpocThie M CiloXHBIE BellecTBAa. MeTayuibl U HeMeTalIbl.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSI.

Xumunueckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IIOCTOSTHCTBA
cocrtaBa BemecTB. Onpesenienre BaJICHTHOCTH 3JIEMEHTOB 1O (opMyliaM OMHAPHBIX COeTMHEHUN
U cocTaBiieHHe (opMysl OMHAPHBIX COEAMHEHUN MO BAJIEHTHOCTU 3JIEMEHTOB. OTHOCHUTEIbHAs
aTomHas Macca. OTHOCUTENbHAs MOJIEKYIsSIpHAs Macca. MaccoBasi 10Ji1 XMMUYECKOTO 3JIEMEHTA
B coenquHeHuu. Haxoxaenue npocreiiiieil popmysibl BEIIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

KonuuectBo BeniectBa. Monb. MonsgpHas macca. B3auMocBsi3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IUHUIL BellecTBa. PacyeTsl 1o popMynamM XUMHUECKUX coeAuHEeHUN. MorsipHas
Macca CMeCH BelecTB. MoJbHasg 101 XMMUYECKOIO 3JIEMEHTa B coelnHeHuu. HaxoxaeHue
npocrteiiien (opMyIibl BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®u3nuecKkue U XUMHYECKHUE SBJICHMS. XHMMHUUYECKas PeaklMs U €€ MPHU3HAKU. Y CIOBHS
MPOTEKAaHUS XUMHUYECKHUX pPeakIiil. 3aKOH COXPAHEHHUs MacChl BEIIECTB. ATOMHO-MOJIEKYJIsIpHast
teopus. Kuznb u gestenbHocth M.B. JIoMoHocoBa. XuMuueckue ypaBHeHUs. THUITBI XUMUUECKUX
peaknuii (COCMMHEHMs, PA3TOKEHHUs, 3aMelleHus, oOmeHa). PacueTsl 1O XUMHUYECKHUM
YpaBHEHUSM.

DKCMEPUMEHTATIBHOE U3YUCHUE BEIIECTB U ABJICHUNA. 3HAKOMCTBO C XUMUYECKOU MOCY0M,
C MpaBWJIaMU pabOTHI B TaOOPATOPHUH U TPHEMaMU O0paIeHHs ¢ TaO0PaTOPHBIM 000PYIOBAHUEM.
W3ydenue u onucanue GU3NUIECKUX CBOMCTB 00pa3lioB HEOPraHMYECKHUX BELIECTB — METAJIOB U
HemeTaioB. Habmonenue gusndeckux (TUiaBIeHUE BOCKA, TasiHUE JbJla, pacCTUpaHUE caxapa B
CTyTKe, KUTIEHNWE U KOHJACHCAIHS BOJbI) U XUMHYECKUX (TOPEHUE CBEYH, TPOKATMBAHNE MEIHON
MIPOBOJIOKH, B3aMMOJIEUCTBHE COABI WIIM MEJa C COJISTHOM KHUCIIOTOW) siBieHnid. O3HaKOMIIEHHE C
oOpa3iamu BelecTB KojaudecTBoM 1 Moinb. HaGmrogenue u onucaHue MpU3HAKOB MPOTEKAHUS
XUMHUYECKMX peaklMi (pa3lloKeHHE caxapa, B3aMMOJIECHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM
Oapwusi, TIOydeHUE W pasiiokeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3auMOJCHCTBHE
xkene3a ¢ pactBopoMm conu menu (l1). M3yuenue criocoboB paszzieneHuss cmeceil (¢ MOMOIIbI0
Maraura, GuiIbTpOBaHKE, BbIApUBaHUE, TUCTUIIIALNSA, XpoMaTtorpadus), MpoBeIeHUE OUYUCTKU
noBapeHHOU comu. HabmioeHne M onmucaHue OMBITOB, WILTIOCTPUPYIOMIUX 3aKOH COXpPaHEHUS
MAaccChl.

Baskneiilue npeacTaBUTeId HEOPraHUYECKHUX BeleCTB



[IpencraBnenuss o razax. Bo3myx — cmech razoB. CocTtaB Bo3ayxa. 3akoH ABOTajpo.
Monsipublii 00béM ra3oB. OTHOCHUTENbHAs IJIOTHOCTh Ta3oB. OmpeneneHne OTHOCHUTEIbHON
MOJICKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO H3BECTHOW OTHOCUTENBHON IJIOTHOCTH.
OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIUIX.

Kucnoponx — smeMeHT u mpocrtoe BemecTBo. HaxoklIeHue Kuciopojia B IPUPOJE,
buzHYeCcCKre U XUMHYECKHE CBOMCTBA (peakiuy ropeHus U OKuciieHus ). [Iporiecchl OKUCIICHUS B
xuBoil mpupoge. Okcunsl. Ilpumenenue kucimopona. CrocoObl HOMyYeHHUS KUCIOpPOJa B
naboparopun M mnpombiiieHHocTU. [loHsATHe o Karamuzarope. KpyroBopor kuciopona B
npupone. O30H — ajuioTponHas MoAuduKanus kuciaopojaa. O30HOBBIN €O, ero 3HaUeHUe s
JKUBBIX OpraHu3MoB. Pa3pyiieHue 030HOBOIO Ciosl.

TemnoBoit 3hdexT XuMHUUEeCKONW peakIuH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yrisi U MeTaHa B KayecTBE TOILUIMBA.
3arpsizuenue Bo3ayxa. [lonstue o mapaukoBom s dexTe.

Bopopon — snemenT u mpoctoe BemecTBo. Haxoxxaenne Bogopoaa B mpupoie, Guzndeckue
U XMMHYECKUE CBOICTBa, MPUMEHEHHE, CIOCOObI monyueHus. [loHsATHE O KHUCIOTaXx M CONsX.
Hcnonp30BaHre BOIOPOA B KAU€CTBE TOILJIMBA.

Bopna. ®usnueckue cporicrBa BoAbl. Bona kak pacrBopurens. PactBopel. Haceiennsie u
HEHACBIIICHHBIE PacTBOpPHl. PacTtBopumocTh BemiecTB B Boje. DakTopbl, BIMsIONME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrocoObl BBIPaKEHUS KOHILEHTPALUU
PacTBOPOB: MaccoBasi 10Jisl paCTBOPEHHOT'0 BELIECTBA, MOJISIpHAst KOHIIEHTpalus. Poib pacTtBopoB
B [IPUPOJIE U B KU3HU YEJIOBEKA.

Xumnueckue cBoiictBa Bojabl. [lonarue o0 ocHoBanusix. [loHaTne 00 MHAMKATOpAX.
KpyroBopot Bojbl B ipupoie. 3arpsi3HeHre TpUpoAHbIX Bo1. OXpaHa U OUKMCTKA IPUPOIHBIX BOJI.

Knaccudukanuss Heopranmyeckux coenuHeHnid. Oxcuasl. Kriaccudukaiuss OKCHIOB:
coneoOpa3ywoomue  (OCHOBHBIE,  KHUCIOTHBbIe, amQOTepHbIE) U  HecoleoOpa3yrolue.
MexnyHapoaHasi HOMEHKJIATypa OKCHAOB. TpuBHaIbHbIE Ha3BaHHUS OKCHAOB. Du3MUeCKHEe U
XapaKTepHbIE XMUMHUYECKHE CBOICTBA OKCHUIOB (B3aHMMOJECHCTBHE C BOAOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C APYTUMH okcuaamu). [TomyueHne okcuaoB.

[loHsiTHE O THMAPOKCHUIIAX — OCHOBAHMUSAX M KHUCIOPOACOJEpKAIIUX KHUCIOTax. Kuciorsl.
Knaccudukanust kucnor. MexayHapoaHass HOMEHKJIATypa W TPUBHUAIbHBIE HA3BaHUSI KHUCIIOT.
Ouznyeckue M XUMHYECKHE CBOMCTBA KHUCIOT (B3aUMOJICHCTBHE C MeTalllaMH, C OKCHIaMH
METaJIJIOB, OCHOBaHUSIMHM U cosisiMu). Pan aktuBHoctu meramuioB H.H. bekeroma. Ilomyuenue
KUCIIOT. KucaoTsl B mpupoje, NpUMEHEHUE BaXKHEHIITNX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHMM. TpuBuaibHble Ha3BaHus ocHoBaHuM. Illenoun, nx
CBOMCTBa (B3aMMOJICCTBHE C KHUCIOTHBIMH OKCHJIAMH, KHUCJIOTaMHU W COJIIMH) M CIIOCOOBI
nonydeHusi. HepacTBopuMble OCHOBaHMS, MX CBOMCTBa (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
criocoObI momydeHus. AmdportepHocTs. [loHsTHE 00 aM(OTEpHBIX THAPOKCHUIAX (HA MpUMEpe
TUAPOKCHUIOB IIMHKA U aFOMUHUS): XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
IeJI04aMH) U MOJIy4YEHHUE.

Conu (cpenHue, KUCIbIE, OCHOBHBIC, IBOMHBIC). MexkayHapoaHas HOMEHKIIATypa COJICH.
TpuBnanbHble Ha3BaHUS cojiel. PU3MUECKUE U XapAKTEPHBIE XMMUYECKHE CBOMCTBA HA TPUMEPE
cpennux coneid. [lonyuenue conen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

DKCIEpUMEHTATbHOE U3yUEHUE BEILIECTB U SBJICHUI:

KOJIMYECTBEHHOE OIPEEIICHNE COAEPIKAHNSI KUCIOPOAA B BO3AYXE;

MoJTyueHue, cCoOnpanue, pacrio3HaBaHUE U U3YUYCHHUE CBOMCTB KUCIOPOA;

HaOJII0/IeHUE B3aMMOJCICTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUIl BO3HUKHOBEHHUS U
MpEeKpaIIeHus! TOPEHUS;

03HAaKOMJIEHHE C 00pa3liaMHu OKCUIOB U OMMCAHNE UX CBOMCTB;

MoJTydeHue, coonpanue, pacrio3HaBaHUE U U3YYCHHE CBOMCTB BOJIOpoa (TOpPEHHUE);



B3auMo/ieiicTBre Bogopoa ¢ okcuaom meau (11);

UCCIIeIOBaHNE 0COOEHHOCTEH PacTBOPEHUS BELIECTB C PAa3IMUYHON PACTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEICIIEHHON MacCOBOM 10JIEH pPaCTBOPEHHOTO BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIECICHHOW MOJISIPHOM KOHLEHTPALMEN pacTBOPEHHOIO
BELICCTBA;

B3aMMOJIEICTBHUE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIUEM);

OIIpECIICHUE PACTBOPOB KUCJIOT U IIEI0YEH € TOMOLIbIO HHAUKATOPOB;

UCCIieIoBaHHE 00Pa3I0B HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

u3ydeHue B3aumonencTsus okcuaa menu (ll) ¢ pacTBopoM cepHON KHUCIOTBI, KHCIOT C
MeETaJUIaMH, pEeaKIui HEUTpaIu3aluy;

II0JIy4YE€HUE HEPACTBOPUMBIX OCHOBaHHH, BBITECHEHUE OJTHOTO METAJLIA IPYTUM U3 pacTBOPa
COJIH;

B3aMMOJECMCTBHE TMAPOKCUIA IMHKA C PACTBOPAMHU KHUCJIOT U ILEI0YEH;

pelIeHHe SKCIEPUMEHTAJIbHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COEIMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoagnueckasi cucrema xumudeckux sjiementoB JI. M.
MenaesieeBa

Crtpoenue aToMOB. XuMHUecKask CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUU.

[lepBble MOMBITKM KJIAacCU(PUKALMKM XUMHUYECKUX 3jieMeHToB. IloHsaTHe o rpymnmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METalljlaX, rajoreHax,
UHEpPTHBIX (OJaropoJHbIX) rasax. OJIEMEHThI, KOTOpble 00pa3zyloT aM@oTepHble OKCHIbI U
TUIPOKCHUIBI.

[Tepuognuecknii 3akoH. OtkpeiTe Ilepmonnueckoro 3akoHa. Ilepmonmdeckas cucrema
xummnueckux snementoB [[. . MenneneeBa. KopoTkonepuoanast 1 JJIMHHONEpUOIHAS (OPMBI
tabmuipl «Ilepuonnyeckas cucrema xuMuueckux snementoB [[. M. MenneneeBay. [lepuonsl u
rpynnsl (A- u b-rpymnmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. PaguoakTMBHOCTB. DJIEKTPOHBI.
DJeKTpoHHAs OpOUTalb. DHEPreTHYECKHEe YPOBHHM M TOIYPOBHH aTroma: S-, P-, d-opOutaiu.
OJNEeKTpOHHbIE KOH(UIYpalluu M 3JIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Puzndeckuit
CMBICI MOPSIIKOBOIO HOMEpa, HOMEpa Mepuoja U Ipynmbl diaemMeHTa. CTpoeHue 3JIeKTPOHHBIX
oOosouek aroMoB mepBbIXx 20 XuMuueckux sneMeHTOB Ilepuoguueckoii cucremsr J[. W.
MeHneneeBa: pacnpefeneHie JJIEKTPOHOB II0 JIHEPreTUYECKHM YpPOBHSAM, IMOIYPOBHAM U
opouransaMm. Gusznueckuii cmbicn Ileproandyeckoro 3aKoHa.

3aKOHOMEPHOCTU U3MEHEHU paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpynmaM U nepuojam. MzMeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COETMHEHUIN XMMHUYECKHX JIEMEHTOB B MEpUOJaX M rpymnmnax. XapaKTepUCTHKAa XHMHUYECKOTO
JJIEMEHTA I10 €ro NnouoxxeHuro B Ilepuonnueckon cucreme 1. . Menneneesa.

3nauenue [leprnognueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4eHsll U IpaykJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XUMHUYECKHUX  AJIEMEHTOB. XHUMHYECKas CBs3b. Bumbl
XUMHYECKON CBSI3U: KOBAJICHTHAs MOJSApHAs CBA3b, KOBAJIECHTHAs HENOJSIPHAs CBS3b, MOHHAA
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON W MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmyibl BemiecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue u amopdHble BemiecTBa. THUNbI KPUCTAIIMUECKUX PEIIETOK: MOHHAS,
aTOMHas1, MOJIEKYJISIpHAs ¥ UX XapaKTEPUCTHUKH.

Crenenr okucienus. OmnpeneneHue CTENEHEH OKUCIEHUS aTOMOB B OWHApHBIX
coequHeHUsAX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl OKuCIEHMS U
BOCCTaHOBJCHMs. OKucIUTENM H BOCCTaHOBUTENH. (COCTaBICHHE YPAaBHEHHH IPOCTBIX
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH U PacCTaHOBKA B HUX KO3()(UIIMEHTOB METOJOM
3JIEKTPOHHOTO OajaHca.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:



03HaKOMJICHHE C 00pa3IiaMy METaNIOB U HEMETAIIIOB,

MOJICIIMPOBAHUE CTPOCHHUSI MOJIEKYJ IMPU TOMOIIM PHUCYHKOB, MOJEJNEH, AJIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIT;

NPOBEICHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakiuii (ropeHue, peakiui pa3ioKeHUs, COCTMHCHHUS).

MesknpeamMeTHbIe CBSI3H

Peanu3zanus MeXIpeIMETHBIX CBSI3€H MPH M3YYECHUH XUMHHU B 8 KIIacce OCYIIECTBISAETCS
Yyepe3 UCMOJIb30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX MMOHATUN, TaK U TOHATHH, IPUHATHIX B
OTJCNIbHBIX €CTECTBEHHBIX HAayKaXx.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE (IpoIlecc), HAy4YHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CHHTE3, KIACCH(PUKAIINS, IEPUOTUIHOCTh, HAOIIOIEHUE, SIKCIICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJICIb.

Odusuka: SBICHUS TNPUPOJBI, (U3NYECKHE SBJICHHUS, BEIIECTBO, TEJIO, (QU3UYECKUE
BEJIMYMHBI, CJUHHIBI HM3MEpEHHUs, O00bEM, Macca, arperatHble COCTOSHHE BEIIECTBA, aTOM,
AJIEKTPOH, MPOTOH, HEWTPOH, HWOH, MOJICKYyJa, CTPOCHHE Ta30B, KHJIKOCTEH M TBEPHAbIX
(KpUCTAJUTMYECKHX ) TEJ, DIIEKTPUUYESCKHIA 3apsil, KOJTHMUECTBO TETIIOTHI.

buonorus: 6uochepa, hoTocuHTE3, MPOIIECCH 0OMEHA BEIIECTB.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJEC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

Texnonorust:  TexHochepa, MPOU3ZBOACTBO, XHMHUYECKHE  TEXHOJIOTUH,  CBIPHE,
KOHCTPYKIIMOHHBIC MaTCPHAIBI.

9 KUIACC

BemecTBo M XUMHYeCKas peaKkuus

[ToBTOpeHMe 1 yriydjaeHue 3HaHuN OCHOBHBIX pa3/iesioB Kypca 8 kitacca. CTpoeHne aTOMOB.
CBolicTBa aTOMOB XMUMHYECKMX DJJIEMEHTOB, MX KOJMYECTBEHHBIE U  KadeCTBEHHbBIE
XapaKTEPUCTUKH (paguyc, AIEKTPOOTPULATENBHOCTb, SHEPTHUst MOHM3ALINHN).
[TocnenoBaTenbHOCTh  3aMOJIHEHMSI 3JEKTPOHHBIX OpOuTaneil aTroMOB MallblX IEepHOJOB.
OcoOeHHOCTH  3amlOJHEHMsI DJCKTPOHHBIX  OpOWTamell  aToMOB  OOJBIIMX  IEPUOJOB.
Ilepponnueckas cucreMa XMMUUYECKUX DJIEMEHTOB B CBETE IIPEACTABICHUM O CTPOCHHUM aTOMA.
CremneHb OKUCIEHUS U BaJIeHTHOCTb. [IpencraBieHne o nepuoguvyeckoi 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  3JIEMEHTOB  (3JIEKTPOOTPHUILATENBHOCTh,  OKUCINUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOICTBAa OKCHUJIOB U TUAPOKCUIOB) OT CTPOEHUS aToma.

Crpoenue BemiecTBa. BemecTBa B TBepIOM, KHUJIKOM M ra3000pa3HOM COCTOSIHUM. Bubl
XUMHUYECKON CBSI3U: MOHHAs, KOBaJEHTHasl (HemoJsipHas, MoJisipHasi); OOMEHHBIN W JTIOHOPHO-
aKUENTOPHBIM MEeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.

MexmMonexkyaspHble B3aUMOAeHCTBUS (BOJOPOHAs CBsI3b, CHIIbl Ban-nep-Baanbca). Tumnsl
KPUCTAJNTHYECKUX PEIIETOK — aTOMHAas!, MOHHAs!, METAJJTNUECKasi, MOJIEKYJIsIpHas — 1 OCOOEHHOCTH
UX CTPOECHMS. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKHM W BHJA
XUMHUYECKOU CBS3U.

OcHOBHBIE 3aKOHOMEpPHOCTH IMPOTEKAHWA XUMHUYeCKUX peakuuid. Knaccudukanus
XUMHUYECKHUX PEAKIMH 10 pa3Iu4HbIM IIPU3HAKaM (II0 YUCIly U COCTAaBY yYacCTBYIOIUX B PEAKLIUU
BEILIECTB, 10 TEMI0BOMY 3(h(PEKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS! XUMUYECKUX 2JIEMEHTOB,
no oOpaTUMOCTH, IO YYAaCTHIO KaTajJu3aTopa, MO arperaTHOMY COCTOSIHUIO DPearupyronmx
BEIIECTB).

DONeMEHTBl XMMUYECKON TEPMOAMHAMMKHU. DHEPreTuKa XMMUUECKUX peakuuil. TemoBoi
3¢(peKT XUMMUECKOW peakuuu. OK30- M HHIOTEPMUYECKHE peaKlUh, TEPMOXUMHUYECKHUE
ypaBHeHus. 3akoH ['ecca u ero cineactsusl. BelunciieHus 1o TEpPMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XUMHYECKOW peakiuu. 3aKOH AEHCTBYIOIMX Macc. DakTopsl,
BIIMSIIOLIME HAa CKOPOCTb XMMHUYECKOW peakiuu. DHeprus aktuBauuu. lloHsarue o karamuse.
®epmenTsl. UHTHOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX peakiusx. [loHsTHE 0 XMMUYECKOM
paBHOBecuu, npuHimn Jle larense. YcnoBus cMenieHuss XMMUYECKOro paBHOBecHs. DakTophl,
BIMSIOUIME HAa COCTOSIHUE XMMMUYECKOTO paBHOBecus. [IporHosmpoBaHue BO3MOXHOCTH
MPOTEKaHUs XMMHUUYECKUX MPEBpaIlleHUN B PAa3IMYHBIX YCIOBUAX Ha OCHOBE MPEICTaBICHUN 00
M3YYEHHBIX IEMEHTAaX XUMUYECKONH KUHETUKU U TEPMOJIMHAMUKH.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBa XUMUYECKHUX IEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKHCIIEeHUS. BakHble OKHCIUTENN U
BoccraHoBuTenu. llepmanranar kamusi  (xapaktepuctuka). CocTaBieHHE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI O OanaHca.

DNIEKTpONUTHYECKass Jauccounanus. XHUMHUYECKHE peakuuu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON auccouuanuu. PactBopenue kak pusuko-xumuyeckuit npouecc. [lonstue o
TUAPATAX U KPUCTALIOTUApATaX. DIEKTPOJIUTHI U HEANEKTPOIuThl. KaTnoHbl, aHMOHBI. MexaHu3m
JVICCOIIMALIMU  BEUIECTB C pa3IMYHBIM BHJOM XHMHUYECKOH cBs3u. CuibHble W cialble
31eKTposiuThl. CTENeHb JUCCOIMAlMU, KOHCTaHTa Auccouuanuu. MloHHoe nmpou3BeneHne BOJIbI.
Bonoponusiit nokazarens. UHIuKaTOphl. DIEKTPOTUTHUYECKAS TUCCOIIMALIUAS KUCTIOT, OCHOBAHUM
U COJIEN.

Peakiiun woHHOTO OOMEHa. VYCJIOBHS MPOTEKAHUS PEAKIUA HOHHOTO OOMEHa.
MounekyspHble, MOJHbIE U COKpAIlCHHblE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCIOT,
OCHOBaHUM M COJE€M B CBETE€ MPEACTABICHUN 00 AIIEKTPOJUTUYECKONH JHCCOLMALIUU.
KauecTBeHHBIE peaKIIM Ha UOHBI.

I'mppomus coseii. MloHHBIE ypaBHEHHs TMAPOIM3a coyeil. XapakTep cpeisl B BOJHBIX
pacTBopax coJiei.

OKCNepUMEHTAIbHOE HM3YyUYEHUE BEIIECTB M SIBICHUN: O3HAKOMJICHHE C MOJEIAMHU
KPUCTANIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METANIOB U HeMeTaioB (rpadura u
anMasa), CJI0XKHBIX BEIECTB (XJI0pHUAa HATpuUs);

MCCIIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKUU OT BO3JECHCTBHS Pa3IMUHBIX
(bakTopoB;

OTIBITHI, WUTIOCTPUPYIOIIKE 00PAaTUMOCTh XUMHUECKUX PEaKLUi;

HCCIIEIOBAHME JJIEKTPOIIPOBOIHOCTH PACTBOPOB, MIPOLIECCA JUCCOLUALMN KUCIIOT, HIEI0Yei
U COJIEH;

MIPOBEJICHHUE ONBITOB, WILTIOCTPUPYIOIINX MPU3HAKU IPOTEKAHUS peakluii HOHHOTO 0OMeHa
(oOpa3oBaHue Ocajika, BbIJIENIEHUE ra3a, 00pa3oBaHUE BObI);

IPUMEHEHNE HHANKATOPOB (JJaKkMyca, METHIIOpaHka U ¢peHoTanienHa) Ais onpeaeseHus
XapakTepa cpefibl B paCTBOpaxX KHUCJIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pa3iokeHus, COeIMHEHNS);

pacro3HaBaHHe HEOPTaHMYECKHUX BEIIECTB C IOMOIIbIO KAUECTBEHHbIX PEaKIUil Ha HOHBI;

pEIIEHNE DKCIEPUMEHTAIBHBIX 337ad MO TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbIE
peakuuny, «'uaponus conen», « INEKTPOIUTAYECKAS TUCCOLIMALUS.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapaktepucTuka HemeTaioB. OCOOEHHOCTHM CTPOCHMSI aTOMOB XUMHYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, aLIOTpomnusa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMeTauioB. CpaBHUTENbHAS XapaKTEPUCTUKA COCIMHEHU HEMETAIIJIOB.

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenenn okucieHus. CtpoeHne U (U3HUECKHE CBOICTBA TMPOCTHIX BELIECTB — TaJOr€HOB.
XVMHYECKUE CBOMCTBA HA IIPUMEPE XJIOpa (B3aUMOJIEHCTBUE C METAJUIAMU, HEMETAJUIaMH, BOJOM,
menoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,



npuMeHeHue. J[eiicTBre Xopa U XJIOPOBOJOPO/Ia HA OpraHu3M YeoBeka. BaxxHelmme Xaopuasl
U MX HaxoxaeHue B nmpupoje. [lousatue o KuCIopoacoaepKaiux KUCI0Tax XJaopa U UX COJIAX.

VVIA-rpynmnel. OcoOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHMS.
Crpoennie u (u3MYECKHE CBOMCTBA NPOCTHIX BEIIECTB — KUCIOPOJAA M CEphbl. AJUIOTPOITHBIC
MOIUGUKALMM  KUCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMETa/IaMH, METaJUlaMH, KOHLEHTPUPOBAaHHBIMH a30THOH M  CEPHOM  KHCIIOTaMH).
CepoBozioposl, cTpoeHHe, (u3MUecCKHe U  XUMHMYECKHE CBOMcTBa  (KHUCIOTHBIE U
BOCCTAaHOBUTEIIbHBIE CBOWCTBA). OKCHABI Cepbl KakKk NPEACTAaBUTENM KHUCIOTHBIX OKCHIOB.
Cepaucras kuciora u ee conu. CepHast KUCIIOTa, (PU3MUECKUE U XMMHUUYECKHE CBOWCTBA (001mue
KakK MpEeICTaBUTENS Kjacca KUCIOT U crenuduueckue). Coau cepHOl KUCIOTH. XUMHUYECKHE
peaKkuMy, JieXallue B OCHOBE IPOMBIIIJIEHHOTO CIOcO0a IOJIY4YEHUS CEPHOM KHUCIOTHI.
[IpencraBiaeHnss 0 XUMUYECKOM TPOU3BOJCTBE U CBA3AHHBIX C HUM Ipodeccusx. [Ipumenenune
CepHOW KUCIOTH U cylbdarToB. KauecTBeHHbIE peakluu Ha CylIbQUT-, CylnbPUI- U Cyabdat-
aHnoHbl. HaxoxIaeHwe cepbl M €€ COCOUHEHUH B Npupoje. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpesbl COSMHEHUSAMU Cepbl (KUCIOTHBIE JOXK/IHU, 3arpsiI3HEHUE BO3/yXa), CIIOCOObI
€ro MpeIoTBPAIICHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHBIEC CTETIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHHE€ B INpuponae, (GU3MYECKHEe U XMMUYECKHE CBOMcCTBa
(B3auMOJIeHiCTBHE C METaJJIaMH, BOJIOPOJOM, KHCIOpojoMm). KpyroBopor aszora B mpupo/e.
AMmMHak, ero pusnueckue ¥ XMMHUECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHbIE CBOWCTBA BOJHOIO
pacTtBopa), NpUMEHEHHE M TOJY4YCHHE B JIA0OpPaTOpUU M MPOMBIIIICHHOCTH. VIOH aMMOHWUS,
JIOHOPHO-aKIENTOPHbIM MeXaHu3M ero oOpa3oBaHusi. CojaM aMMOHUS, HUX (QU3HUECKHE U
XUMHYECKHE CBOWCTBA (pa3jio)KeHWE W B3aMMOJCHCTBHE CO MIEJOYaMH), TNPUMEHEHHE.
KauectBennast peakuus Ha nonsl ammonus. Oxeuast azota (I, 11, 11, 1V, V). A3zoTtucras kucnora.
A30THasi KHCIIOTa, €€ TMOolydyeHue, (usmueckue M XHUMHUYECKHe CBoiicTBa (00mue Kak
NpeJCTaBUTENs Kiacca KHUCIOT M crenupHuyueckue), NpUMEHeHHe. XUMHMYECKHe peakiHH,
JeKallue B OCHOBE IMOJyYEHHs a30THOW KHUCIOTHI B NMPOMBIIUIEHHOCTH. HUTpaThl M HUTPHUTEHI.
KadecTBeHHbIE peakIMi Ha HUTPAT- U HUTPUT-aHUOHBL. XMMHUYECKOE 3arpsi3HEHHE OKpY Karomien
Cpebl COeTMHEHMSIMH a30Ta (KUCIOTHBIE A0/, 3arpsi3HEHNE BO3/IyXa, TOYBHI U BOJJOEMOB).

®docdop, anmnorponHsie Moaudpukauu pochopa (6ensiit u KpacHsli pochop), huzndeckue
U XUMHYECKHE CBOWCTBa (B3aMMOJEHCTBHE C MeTaJUlaMH, KHCJIOPOIOM, TaJlOTeHAMH,
KOHIIEHTPUPOBAaHHBIMU a30THOU M cepHOM kuciaotamu). Oxeuasl dpochopa (M1, V), bocdopnas
KHCIIOTa, (PU3WYECKHE U XUMUIECKHE CBOWCTBA, moryueHne. KadectBenHas peakius Ha docdart-
nonsl. [Ipencrasnenus o ranorenunax gpocgopa (I, V).

[TonsiTe 0 MUHEpanbHBIX YA0OpeHusx. A30THble, pochopHbIe, KOMITJIEKCHBIE YA00pEHUSI.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEel cpellbl COeqMHEHUsIMU a30Ta U (ocdopa.

O6mass xapakrtepuctuka 3ymeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYrnepon, aninotpornHble Moaudukanuu (rpagut, anmas, ¢pyiepeH, rpadpeH, HAHOTPYOKH),
¢u3myeckue M XMMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB (B3aMMOJICHCTBHE C MeETallIaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAaHHBIMH a30THOW M cepHOM KuciotamH). [lorstue 06 amcopOumm.
Kpyrosopot yraepona B npupoje. OKCuabl yrieposaa, ux ¢Gu3ndeckue 1 XMMUYecKue CBOMCTRa,
JeicTBUE Ha HKHMBBIE OPraHU3MBI, IOJIyYCHHE M NPUMEHEHHE. ODKOJIOTHYECKHue IMpoOIeMbl
aTMocdepsl, CBsi3aHHbBIE ¢ OKcuAoM yriaeposa (1V). YroapHas KucioTa u ee conu, ux Gpuzndeckue
U XUMUYECKHE CBOMCTBA, OIy4YeHue U npumMeHenne. KapOoHaTsl, rupokapOOHaThl, UX CBOICTBA.
KavecTBennas peakius Ha KapOoHaT-HOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHayanbHbIC MOHATHA 00 OPTaHUYECKUX BEIECTBAX KaK O COEAMHEHHSX yriepoja:
yIJI€BOAOPOABI (METaH, 3TaH, STWIEH, AlETUJIEH), ATAHOJ, IJIMLEPUH, YKCYCHas KHCIIOTa.
[TpupoaHble HMCTOYHHKH YIJIEBOAOPOAOB (Yrosib, TPUPOAHBIA Tra3, He(PTh), MPOIYKTHl HX



nepepadoTKH, MX pojib B OBITY M NPOMBINUIEHHOCTH. [IoHATHE O OMOJIOrMYECKM BaXKHBIX
OpPraHMYECKUX BEIIECTBAaX — KUPax, OeJKax, yrJIeBOAax — U UX POJIM B )KU3HU YeJoBeka. EnuHcTBO
OpPraHMYECKUX Y HEOPTaHMYECKUX COCIUHECHUM.

Kpemuuii, ero ¢gusndeckue M XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBHE C METaJIaMU,
KHCJIOPO/IOM, YIJIIEpOJIOM, FaJIoOfeHaMHt), IIOIy4eHUe U IpuMeHeHue. Poib KpeMHuUs B IpUpoJie U
texHuke. Okenp kpemuus (1V), kpeMHUEBast KUCIOTa, CHIUKATHI: (PU3HMUECKUE U XUMHUYECKHUE
CBOWCTBA, MOJy4YeHHUE U IPUMEHEHHE B OBbITY M NPOMBILUIEHHOCTH. BaxkHelme cTpouTenbHble
MaTepHuaibl: KepaMuKa, CTEKJO, ILIeMEeHT, OeToH, xene300eroH. Ilpobnemsr OGe3omacHOro
MCII0JIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B ITIOBCEIHEBHOM JKU3HH.

Bop. Ocobennoctu ctpoerus aroma. O011He NpeacTaBIeHUs O PU3NIECKUX U XUMHUECKUX
cBolicTBax. bopHas kucnora.

DKCHepUMEHTAIbHOE U3yYEHUE BEILIECTB U SBJICHUM:

O3HaKOMJIEHHE ¢ 00pa3laMy IpUPOAHBIX XJIOPHUIOB (TaJOreHUI0B);

IPOBE/ICHUE OIBITOB, OTPAKAIOIINX (PU3HUECKHE U XUMHUECKUE CBOMCTBA TAJIOTEHOB M HX
COCJIMHEHM;

M3y4YECHHUE CBOMCTB COJITHOM KHUCIIOTHI;

IPOBE/IEHUE KaUeCTBEHHBIX PEaKkIMi Ha XJIOpua-, OpOMHI- U MOJUI-MOHBI U HAOJIIOJCHHUE
IPU3HAKOB X IPOTEKAHUS;

O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €e IPUPOAHBIX COSAMHEHUI];

Ha0JII0/IeHuE Mpoliecca 0OyTrIMBaHUs caxapa 1o IeHCTBUEM KOHIIEHTPUPOBAHHOM CepHOM
KHCJIOTBI;

U3y4eHHE XUMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,

NpOBE/IEHUE KayeCTBEHHBIX peakUuil Ha CyibQua-, CyIbQUT- U CcylbhaT-uOHBl U
Ha0JII0/IeHUE MPU3HAKOB UX NMPOTEKAHMUS;

O3HaKOMJIEHHE ¢ (PU3NUECKUMU CBOMCTBAMH a30Ta, pocdopa U X CoeJMHEHUH, 00pa3aMu
a30THBIX U (pochOpHBIX y10OpEeHU;

HoJy4eHue, coOupanue, pacro3HaBaHHe U U3ydeHHEe CBOMCTB aMMHUaKa, U3y4eHUEe CBONCTB
CoJIeli aMMOHUS;

NPOBE/IEHUE KaUeCTBEHHBIX pEakIMii Ha MOH aMMOHMSI, HUTPUT-, HUTPAT- U (ochaT-uoHbI
U U3y4€HUE MPU3HAKOB UX MPOTEKaHUS;

W3Y4YEHHUE B3aUMOJACUCTBUS KOHLEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEIblO, CBOWCTB
dbochopHOI KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHHE C MOJIEISIMUA KPUCTAJUTMUECKUX PEIIeTOK anmasa, rpadura u ¢ysiepeHa, ¢
IpOLECCOM aACcOpOLMU pPAaCTBOPEHHBIX BEIIECTB AaKTHMBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOTa3a;

noJlyueHue, coonpanue, pacrio3HaBaHUE U U3YYEHHE CBOMCTB YIJIEKHCIIOrO ra3a;

NpOBE/IEHUE KAayeCTBEHHBIX peaklUuii Ha KapOOHAaT- W CWJIMKAT-MOHBI M H3y4YeHHE
MPU3HAKOB MX MPOTEKAHUS;

U3y4eHHEe B3aUMHBIX NPEeBpaIleHni KapOOHATOB U T'UAPOKAPOOHATOB;

O3HAaKOMJIEHHE ¢ OO0pa3lamMH HOPHUPOJIHBIX KapOOHATOB M CHIJIMKATOB, C MPOAYKLIHEH
CUJIMKaTHON IIPOMBIIIIEHHOCTH;

pelieHne HKCIEepUMEHTalIbHBIX 3a7ad 1o Teme «BaxHeilmne HeMeTasibl M HUX
COEIUHEHUS.

Metaynbl M X COeIMHEHHUS

O6ume cBoiicTBa MeTamuioB. O0Ias XapaKTEePUCTUKA XUMUYECKHX 3JIEMEHTOB — METAJUIOB
Ha OCHOBAHMHM MX NOJoOeHus B Ilepuogmueckoil cucreMe xummdeckux sieMmeHTtos JI. WM.
MengeneeBa u ctpoeHuss aromoB. Metamisl A- u b-rpynn. CTpoeHHE MpOCTHIX BEIIECTB —
METaJUI0B. MeTajuMueckas CBsI3b U METAJUINYecKas KpUCTaJUIMYecKas pelleTka (IpUMHUTHBHAS
KyOudeckas, OOBEMHO-IICHTpUpPOBAaHHAs KyOWdeckas, TIpaHEIeHTPUpPOBaHHAs KyOudeckas,
reKcaroHanbHas IUIOTHOYNIAKOBaHHAsA). 3aBUCHUMOCTh (DPU3MUECKUMX CBOMCTB METAUIOB OT
CTPOCHHUSI KPUCTAIUIOB. DJICKTPOXUMHUECKUI psil HanpspKeHH MeTayuioB. O0Imue XUMU4ecKue



cBorictBa MeTtayuioB. OOmue CrnocoObl TMONMYYEHUS METALIOB, METAJUTYpPrHs. JIEKTPOJIU3
pacIuIaBOB U PaCTBOPOB COJICH KaK OJIMH U3 CIIOCOOOB MOTy4YeHUs: MeTayu1oB. [loHsATHE O KOppO3UH
METaJIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uH. CiiiaBsl (CTallb, YyTYH, JIOPATIOMUHHUIHA,
Oponza). [I[pumMeHeHe METaIIIOB | CIIJIABOB B OBITY ¥ IIPOMBIIIUICHHOCTH.

Memannwt A-cpynn

[Ilenoynbie MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXA€HHE B Ipupoje. OU3nyeckue U XUMUYECKUE
CBOMCTBa (Ha pUMEpPE HATPUS U Kajus), noidyueHue. OKCUAbl U TUIPOKCUIBI HATPUS U KaJusl.
IIpuMeHeHre MEeNnoYHbIX METAUIOB U X COeIMHEHUM. bruomornueckas poib HaTpUs U Kausl.

[[{erouHO3eMENBbHBIE METAIUIBI MATHUN U KaJIbLUI: 10JI05KeHKE B [leproanueckoi cucreme
xuMuueckux sneMeHToB J[. M. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXOXJICHHE B MPUPOJE.
PuU3nYeCcKnue U XMMUYECKUE CBOMCTBA MArHKs U KaJiblus. BaxxHelne COeqMHEHUs Kalblus U
Marausi (OKCUJ, TUIPOKCHUJ, COJH), CBOMCTBa, mpuMeHeHHe. JKeCTKOCTh BOJABI U CIOCOOBI ee
ycTpanenus. KpyroBopoT Kajiblivs B PUPO/IE.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amoMuHus. AMGOTepHbIe CBOWCTBA OKCU/IA U THAPOKCUAA antoMuHus. [IpuMeHenne amoMuHus
U €ro CILJIaBOB.

Memannwt b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpymm (MOOOYHBIX TOATPYII): TOJIOKEHUE B
[Tepuoanueckoit cucreme xumudeckux siaemeHToB JI. M. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBJICHHE «IIpOBaia» JIEKTPOHA HA TIPUMEpEe CTPOSHHsSI aTOMOB XpoMa, M/, cepedpa.
BasieHTHBIE COCTOSHHSI aTOMOB (-37IEeMEHTOB, CTENEHH OKUCIICHHS aTOMOB B COEIHHEHHSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THUIPOKCHIOB METAJUIOB OT 3HAYCHUS
CTEMEHH OKHCIEHHS DJIeMEHTAa B COEAMHEHMHM (HA TPUMEpPE COCIUHEHUH Xpoma).
[TepBoHavabHBIC TPEACTABICHHUS O KOMIUIEKCHBIX COCTMHCHUSIX.

Menb u cepeOpo: cTpoeHHEe aTOMOB, CTENIeHU OKucIeHus. O01ue KpaTkue mpeacTaBIeHus
0 (UBHYECKUX M XUMHUYECKHUX CBOMCTBAxX MPOCTHIX BEHIECTB (B3aMMOJIECUCTBUE C KHCIOTaMU-
OKHUCJIUTENSIMHU), 00 MX OKCHJaX, THAPOKCUAAX U COJNAX, UX NMpuMeHeHuu. [IpeacraBnenus o6
aMMHUayYHbIX KOMIUIeKcax cepebpa u menu. KauecTBeHHbIE peakMM Ha KaTHOHBI Meau (2+) u
cepebpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCICHUS. XapaKTEPUCTHKA GU3UIECKUX U XUMHUYECKUX
CBOICTB, MpUMEHEHNE, aM(OTepHbIE CBOMCTBA OKCUAA U THAPOKCHAA. KauecTBeHHbIE peakIni Ha
KaTHOHBI ITUHKA.

Keneso: crpoenue atoma, crenenu okucienus. Haxoxaenue B npupoje. Puznueckue u
XHMUYECKHE CBOWCTBAa IKeje3a, MpUMEHEHHe. buonornueckas ponb xkene3a. OKCHUIBI,
ruapokcuabl u conu xenesa (1) uxxenesa (I11), ux cocras, cBoiicTBa u monydenue. KauecTBeHHBIE
peakIny Ha KaTHOHBI xene3a (2+) u xkene3a (3+). UyryH u cTaib — CIutaBs xkenesa. [[pon3BoacTBo
YyryHa ¢ CTalW. OKOJOTHYECKHE MpoOJeMbl, CBSI3aHHBIE C  METAUIyprUYeCKUMU
MIPOU3BOICTBAMU.

DKCMEPUMEHTATbHOE U3YUE€HUE BEILIECTB U SIBJICHUI:

03HAaKOMJICHHE ¢ 00pa3IiaMi METAJUIOB U CIUIABOB, MX (PHU3NUECKUMH CBOMCTBAMU;

MOJICJIMPOBAHUE METAJUIMUYECKOM KPUCTAIITIMYECKOMN PEIIETKH;

M3y4YCHUE B3aUMOJICHCTBUS METAJIOB C BOJOM, C pacTBOpaMH COJIE W KHUCIOT,
M CCJIEJOBaHKE IIPOLIECCOB AIEKTPOJIN3a pacTBOPOB Xjopuaa Meau (I1) u noauaa xamus, Koppo3uu
METaJUIOB;

U3YYEeHHE OCOOCHHOCTEHW B3aMMOJCHCTBUS OKCHUIOB KAJIbLUSA W HATPUS C BOAOH, HX
TUAPOKCHUIOB — C okcuaoM yriepona (1V) u kucnoramu;

W3YYEHHE CBOMCTB KapOOHATOB U TUPOKAPOOHATOB KAIbIIUs, )KECTKON BOJIBI;

M3y4YEHUE IPOLIECCOB MOITYYEHUS THAPOKCHUIOB HKENE3a, UX XUMUYECKUX CBOMCTB;



U3y4eHUE MPU3HAKOB MPOTEKaHUS KAUECTBEHHBIX PEaKIMil Ha MOHbBI (MarHus, KalblUs,
aJTIOMUHUS, [IUHKA, Jkene3a (2+) u xxene3a (3+), menu (2+);

HaOJI0/IEHUE U ONTMCAaHUE OKPAIlIMBAHUA [IJITAMEHH MOHAMH HATPHS, KAIUS U KaJbIus;

uccienoBanne aM(pOTEPHBIX CBOWCTB TMAPOKCHAA amroMuHus, ruapokcuna xpoma (I11) u
TUAPOKCH/IA INHKA;

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

XuMHus 4 OKpYsKaIas cpeaa

BemecTtBa 1 marepuanbel B MOBCEIHEBHOW JKM3HU Ye€JOBEKa. BakHeillue BellecTBa U
MaTepuaibl, 00JIacTH MX NpUMEHeHHus. be3omacHoe HCMONIb30BaHHE BELIECTB U XUMHUYECKHUX
peaxuuii B ObITy. IlepBas nmomols Ipyu XMMHUYECKHUX 0KOTaX U OTPaBJICHUSIX.

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

OCHOBBI 3KOJIOTMYECKOW TIpaMOTHOCTU. XHUMHUS M 30pOBbE. 3HAYCHHE HU3Yy4aeMBbIX
XUMHYECKHX DJIEMEHTOB U MX COCAMHEHUN A (YHKIMOHUPOBAHUS OpPraHHM3Ma 4YeJIOBEKa.
[TonsiTue o 310pOBOM 00pa3e KU3HHU.

XUMUYECKOE 3arpsi3HEHUE OKPYKAroIIel cpelibl. DKOJIOrHUecKre MpoOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMH YIJIEpOJa, a30Ta, cepbl, TsKeNIbix meramioB. [lonstue o IIJIK. Ponp xumuu B
pEIIEHUH YKOJIOTUYECKUX MPOOITIEM.

OKCHepUMEHTaJIbHOE H3Y4YEHHME BEUIECTB U SBJICHMI: O3HAKOMJIEHHE C oOpasuamu
MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTepUabl), ONpeaAeeHue KUCIOTHOCTH
IPUPOJHBIX BOJ, MOJEIMPOBAHHUE Mpolecca 0O0pa30BaHUS KUCIOTHOTO JI0XK[s, W3YYEHHE €ro
BO3JICUCTBUS HA MaTEpHAJIbI.

IToBTOpeHue n 06001IeHHe 3HAHUI OCHOBHBIX pa3Je/ioB KypcoB 8—9 kiaccos

ITepuognuecknii 3akoH M Ilepumonmyeckass cucremMa XHMUYECKHUX JJIEMEHTOB B CBETE
NPEJICTAaBICHUA O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHUYECKHUX
AJIEMEHTOB M UX COEAVNHEHHUH B IEPUOAAX U TPYIIIIAX.

CtpoeHue BelecTBa B TBEPAOM, )KUJIKOM U ra3000pa3HOM COCTOSIHUU. Bubpl XumMuueckon
CBSI3M. 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMUECKOHN PELIETKH U BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus XUMHUECKUX pPEaKIMid MO pa3Nu4HbIM Tpu3Hakam. [IporHo3umpoBaHue
BO3MOXXHOCTH TPOTEKAHUS XMUMHUYECKHUX TIpPEBpallleHuN B pa3IUYHbIX YCJIOBHUSIX Ha OCHOBE
MPEACTABICHUI XUMHUECKOW KUHETUKU U TEPMOIUHAMUKHU.

XvUMHYEeCKHMEe peakuuud B pacTBopax. [umapomus3 conedl. Peakuumum okuciaeHus-
BOCCTAHOBJICHMSI. DJIEKTPOJIU3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIeH B CBETE INMpPEACTaBIECHUIN 00 AJIEKTPOIUTUUYECKON
JMCCOLMALIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIHAX.

Mestcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMeTHBIX CBsI3€d MPU M3YYEHUU XMMHH B 9 Kiacce OCYIIECTBISETCS
yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHITHH, MIPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01ue ecTecTBEHHO-Hay4YHbIE TMOHATHA: ABJIEHUE (IIPOLiecC), HayuHbI (akT, runoresa,
TEOpHsl, 3aKOH, aHaJM3, CUHTE3, KIacCU(pHUKAINs, IePUOJTUIHOCTb, HAOIIOIEHUE, SIKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOIEIb, TEXHOJIOTHS, MaTepUaIIbI.

@dusmka: BENIeCTBO, TeJO, (hU3NUECKHe BEIWYMHBI, €IUHHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbl, arpEraTHbIe COCTOSIHUE BELIECTBA, CTPOCHUE Ia3oB,
KUAKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) TEJ, KPUCTAIUIMYECKAs pEUIeTKa, 3JIEKTPOH, sIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOMbI, KBAHTHI, PaIMOAKTUBHOCTh, ajbda-, OeTta- u
ramMma-u3JIy4eHue, JJIEKTPUUYECKUN 3apsl, IPOBOJHUKHU, IOJYIPOBOJHUKH, IUIJIEKTPUKH,
COJIHEUHBIH CIIEKTp, pa3siockeHHEe OeIoro CBeTa B CIEKTP.

Buonorusi:  skocucrema, Ouocdepa, (OTOCHMHTE3, TMpoLeccChl OOMEHa BEIIEeCTB,
MUHEPAJIBHBIE YIO0OPEHUS, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOTLTUBO, BOJHBIC PECYPCHI, TUTaHETa 3eMJIsl.

TexHONOTHsI:  CTPOWTENbHBIE  TEXHOJOTHH, CEIbCKOXO3SHCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUHU 3HeKTp0HHOﬁ MMPOMBINIJICHHOCTH, HAHOTCXHOJIOT'UH.



IIJTAHUPYEMBIE PE3VJIbTATbI OCBOEHU ITPOI'PAMMBI TI0O XMUMHWHW HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA30BAHUA (YI'JIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 00pa30BaHUS
JOCTUTAIOTCS B X0JI¢ OOyYeHUs] XUMHH B €IMHCTBE y4eOHOW U BOCHUTATEIBHOU NESTENbHOCTU
00pa3oBaTelbHOM  OpraHuM3alid B  COOTBETCTBHM C  TPAJAULIMOHHBIMU  POCCUMCKUMU
COLIMOKYJITYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B O0OIlECTBE
MpaBUIaMU U HOpMaMU MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUsI, CAMOPA3BUTHUSA U
COLIMANN3aluU 00yUYaIOLIUXCSL.

JlugHOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHMEHTALUUW U PACHIMPEHHUE ONbITA JEATEIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) mnaTpuoTU4YeCKOro BOCIIUTAHUSA:

MPOSIBJICHUE I[EHHOCTHOI'O OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAy4HOMY H
HUCTOPUYECKOMY HACIEAUI0, IOHUMAHUE 3HAYEHUS XUMHYECKOM HAyKU W TEXHOJIOTHMHU B JKU3HU
COBPEMEHHOTO O0IIIeCTBa, B pa3BUTHH SKOHOMHUKH Poccru U CBOETO peruoHa;

2) rpa’KIaHCKOI0 BOCIIUTAHUSA:

MPEACTABICHHE O COIMAIBHBIX HOPMAax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTUBE, TMPOSIBIICHHE KOMMYHHMKATHBHOW KYyJIbTYphl B Pa3HOOOpPa3HON COBMECTHOM
JesATeIbHOCTH;

CTpeMJIeHHE K B3aMMOMOHUMAHHUIO U B3aMMOIIOMOIIM B TIpolecce yueOHON 1 BHEYyUeOHOH
NesTeTbHOCTH;

FOTOBHOCTh OLIEHHWBAaThb CBOE IMOBEJECHHE M TMOCTYNKH CBOMX TOBApUUIEH C MNO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUE€TOM OCO3HAHUS MOCJIEICTBHI MOCTYIIKOB;

3) popMupOBaHUS IEHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHUYECKHE  TPEJACTABICHUs] O  BEIIECTBE W  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M HEOOXOAWMBIE AJIs TIOHUMaHUs
CYIIHOCTH HAyYHOW KapTHUHBI MUDA;

OCO3HAaHUE ILIEHHOCTM HAY4YHOTO TIO3HAHUS JJIs1 pa3BUTUA KaXJAOro 4YeIOBEKa U
MIPOU3BOUTENBHBIX CUJI OOIIECTBA B IIEJIOM, POJIU U MECTa HAYKH «XUMHS» B CUCTEME HaYUHBIX
MPEACTABICHUI O 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOTHON
Y TEXHOJIOTHUYECKOHN CPEeoi;

MO3HABATENIbHAsS MOTHBAIMSI U WHTEpeC K OOy4YeHHUIO, TOTOBHOCTh M CHOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpPa30BAHUIO, K HCCIIEIOBATENIbCKON NIE€ATENbHOCTH, K OCO3HAHHOMY
BBIOOpPY HAMpaBIEHUS U YPOBHS JaIbHEUIIIETO O0YUICHHUS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH >KW3HHU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKA
Ha 3JI0pOBBIA 00pa3 >KW3HH, OCO3HAHHUE TIOCIEICTBHI WM HENPUATHE BPEIHBIX MPUBBIYCK
(ynotpebneHusi ankorojsi, HAPKOTHUKOB, KypeHUs), HEOOXOIMMOCTH COOIIOJCHUS TMPaBUI
0e30macHOCTH TpU OOpaIIeHNH C XUMHUYECKUMH BEIIECTBAMH B YYEOHBIX M >KU3HEHHBIX
CUTYaIUsX;

5) TpyaoBOro BocnuTaHus:

dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOW JEATEIHLHOCTH KaK €CTECTBEHHOUN
NOTPEOHOCTH YeJIOBEeKa M K MCCIIEN0BATENIbCKON AESITEIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOH B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE HHTEpeca K MmpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaTn3aluu B 3Toi cdepe;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:



OCO3HaHHE HEOOXOTUMOCTH OTHOLICHMs K NPHUPOJE KaK HCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHUS;

IOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
MOCTYNIKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUU [JI1 OKPYXKAIOLIEH Cpeabl; OCO3HAHUE
17100aJIbHOTO XapaKTepa 3KOJOIMUECKUX MPoOJIeM U ITyTel UX pelieHus; CHOCOOHOCTh IPUMEHSTh
3HAHUA, MOJIYy4aCMbIC IIPHU U3YUYCHUU XUMUH, IJIA PCHICHUA 3a/1ad, CBA3AHHBIX C Opr)KaIOIHeﬁ
Cpeioi; akTHUBHOE HENpHUATHE NEHCTBHH, NPUHOCAIIMX BpPEA OKPYKaroLIeH cpene; OCo3HaHue
CBOEM POJIM KaK TIpaXIaHWHA U TOTPEeOUTENs B YCIOBUSAX B3aUMOCBSI3U IPUPOIHOMH,
TEXHOJIOTUYECKOM U COLMANBbHOM cpell; TOTOBHOCTh K YYacTHUIO B NMPAKTHUUYECKON AEATENbHOCTU
JKOJIOTMYECKON HAIIPaBICHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl  OOyYarOlIUXCs, OCBOMBIIMX IPOrpaMMy [0 XUMHUHU
OCHOBHOT'0O 00111ero 00pa3oBaHMsl, BKIOYALOT:

YCBOGHHE  MEXAMCLUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpa’KaroUIuX
MaTepHajIbHOE €AMHCTBO MMpa M MPOLECC MO3HAHUs (BEILECTBO, CBOWCTBO, SHEPIHsl, SBJICHHE,
HAY4HbIH ()aKT, 3aKOHOMEPHOCTh, THUIIOTE3d, 3aKOH, TEOpHs, HaOII0IeHNne, HU3MEpEHUe,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JPYyTHE);

OBJIAJICHUE YHUBEPCaAIbHBIMU y4eOHBIMU JIEHCTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATUBHBIMH, PETYISTUBHBIMU), BaXKHBIMU JJIs1 TIOBBIIIEHUS 3()()EKTUBHOCTU OCBOCHUS
colepKaHus y4eOHOTO mpeaMera, (OPMHUPOBAHUS KOMIETEHIMHA, a TakkKe MPOCKTHO-
UCCIIEI0BATEIbCKON AEATEIbHOCTH 00yJaroIuXCcs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BaTh B YUEOHOMH, M03HABATEIHLHON U COLMATbHON IPAKTHKE.

ITo3HaBaTeabHbIE YHUBEPCAJBHLIC yqeﬁm,le JeHCTBUS

ba3oBble Jloruyeckue aeicTBUA:

YMEHHSI MCIOJIB30BaTh IIPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XHUMHYECKHUX TOHATHUA (BBIAEIATh WX CYIIECTBEHHBIC TMPHU3HAKH,
yCTaHaBIMBATh B3aMMOCBSI3b C APYTMMHU MOHSATHIMHM); aHAJIU3UPOBATh, CPABHUBATh, 0000IIATH,
BBHIOMpPATh OCHOBAHUS I KJIAacCH(UKAIMM M CHUCTEMAaTHU3allMd XHUMHUYECKUX BEIIECTB U
XUMHYECKHX peaKlUi; YCTaHAaBIMBATh MPUUYMHHO-CIEJCTBEHHBIE CBS3H MEXAY OOBEeKTaMu
W3Y4YEHUS, CTPOUTH JIOTUUECKHE PACCYXICHHsI (MHIYKTHBHBIC, JACTYKTHBHBIC, 10 AHAJIOTHH);
npeniaraTh KPUTEPUU U BBISBIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B H3y4AEMBIX
MpoIEeccax U SIBICHUSIX; TPOBOJUTH BBIBOJBI M 3aKJIIOYEHHUS; YMEHUS MPHUMEHATH B MPOIECCE
MO3HAHUS MOHATHS (TPEIMETHBIE W METaNpeJIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
WCIIOJIB3YEMbIE B XHMHUH, MPEOOPA30BBIBATH MOJCIIbHBIC MPEICTABICHUS — XUMHYECKUN 3HAK
(cUMBOJ DJIEMEHTA), XUMHUYECKass popMylia U ypaBHEHUE XUMHUECKON PEaKkuu — MPU PEIIeHUN
y49eOHBIX 3a7a4;, C y4eTOM JTHX MOJCIBHBIX MPEJICTABICHUN XapaKTepU30BaTh H3ydaeMble
XAMHUYECKHE BEUIECTBA U XUMUYECKUE PEAKIIUU.

ba3oBble muccienoBare/Jbckue JAeHMCTBUA (MeTOAbl HAYYHOrO IO3HAHHUS BelIeCTB H
sIBJIEHUM):

YMEHUS IPUMEHATh METO/Ibl HAYYHOI'O TTO3HAHHUS BEIIECTB U SIBJICHUN HA YMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[O3HABAaTeIbHOW H TMPOEKTHO-HCCIEIOBATEIbCKON
JIeATEIbHOCTH;

YMEHHS HUCIOJb30BaTh IMOCTABICHHBIE BONPOCHI B KaY€CTBE MHCTPYMEHTA IO3HAHHUS M
CaMOCTOSITENIbHO CTAaBUTh BONPOCHI, aHAIM3UPOBATh (HAKThI, BBIABIATH U (POPMYIHPOBATH
npo0iieMy, OMpPENeNsaTh Leldb W 3a/1a4l, COOTBETCTBYIOIIME PEIICHUIO0 MPOOIEMBI; MpeiaraTh
OMMCATEIbHYI0O WU OOBSCHUTENBbHYIO THIOTE3Y M OCYUIECTBIATH €€ IPOBEPKY; YMEHHS
MIPOBOANTH H3MEPEHUS HEOOXOAUMBIX MTApaMETPOB, BEIUMCICHHS, MOACIMPOBAHNE, HAOIIOICHUS



U DKCIEpUMEHTHI (pealbHble WU MBICIECHHBIE), CAMOCTOSTENIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dopmynupoBaTh 0000IIEHUS U BBIBOBI 110 pe3yJibTaTaM IMPOBEIEHHOIO OIBITA, HCCIEOBAHUS,
COCTaBJISITh OTYET O MPOJIeTaHHON padoTe;

Paborta ¢ unopmanmeii:

YMEHHsI OPUEHTHPOBATHCSI B PA3JIMYHBIX UCTOYHMKAX MH(OpManuu (HayqHO-TIOMYJspHAs
JaUTepaTypa XHMMHUYECKOTO COZIEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa);
aHAIM3UPOBaTh  MH(POpPMALIMIO W  KPUTUYECKHM  OLEHUBAaTh €€  JOCTOBEPHOCTb U
HEMPOTHBOPEUUBOCTh, OTOMPATh U MHTEPIPETUPOBATH MHPOPMALIUIO, 3HAUUMYIO JUIS PEIICHUS
yueOHOM 3a/layl; YMEHHUs MPUMEHSATHb pa3jMuHble METOAbl M (OPMYIUPOBATH 3aMpOCHl MpPU
noucke u otoope nHpopmManuu, He0OXOAUMON JUIS BBIOJHEHHUS YU€OHBIX 33/1a4; UCTIOIb30BATh
UH(OPMALIMOHHO KOMMYHUKATHBHBIE TEXHOJIOTMUM M PpA3JIUYHbIE IIOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAIBbHYIO (OpMYy NpeACTaBIeHUS HWHPOPMALUU (CXEMBI,
rpaduku, auarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue GopMbl); YMEHHUS UCIOIb30BaTh HAYUHBIN
SI3BIK B KQUECTBE CPEACTBA pabOTHI C XMMHUYECKOH MH(OpMAIUE; MPUMEHSITh MEXKIIPEIMETHbIC
(pusnyeckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (GOpMYIIbI, aOOpEeBUATYpPHI, HOMEHKIIATYPY,
UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUN):

IPEICTaBIIATh IOJyYEHHbIE PE3yJbTaThl IO3HABATEIbHOM JEATENILHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaX; MYyOJMYHO BBICTYNAaTh C IPE3EHTALMENd pe3yJIbTaTOB BbINOIHEHUS
XUMHUYECKOT0 3KCIEPUMEHTa (MCCIe10BaTeIbCKONW 1a00paTOpHOM MIIM MPaKTUUYECKOH paboThl,
y4eOHOT0 MPOEKTa); B XOJ€ Auasiora U (WiIM) AUCKYCCHH 3a/JaBaTh BOIPOCHI MO OOCYKIaeMOM
TE€Me U BbICKa3bIBaTh HJEU, (POPMYJIHPOBATh CBOM MPEIJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u.

2) yMeHHs1 y4eOHOT0 COTPY/JHUYECTBA (IPYIIOBasi KOMMYHHUKAIIHS):

y4acTBOBaTh B TIPYNNOBBIX (opMax padOThI: IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOMU
paboThl, ONpPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEX1y WICHAMU TPYMIbI; BBHIIOIHITH
CBOIO YacTh pabOThl, KOOPAUHUPOBATH CBOM ACUCTBUS C IEHCTBUSAMU JIPYTHX YJIEHOB KOMaH/BbI,
OTpeNeNATh KPUTEPUU IO OIEHKE KadyecTBa BBINOJHEHHON pPabOThI; pemaTh BO3HHUKAIOIINE
npo0sieMbl Ha OCHOBE ydeTa OOIIMX HMHTEPECOB M COIJIACOBAaHHUS IMO3MIIMHA, Y4acTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3aMMOAEHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

OBnaneHrne YHUBEPCATbHBIMH Y4YEOHBIMH PETYIATUBHBIMU JEHCTBUSMHU BKIIIOYAET
pa3BUTHE CAaMOOPTaHU3aINH, CAMOKOHTPOJIS,, CAMOKOPPEKITUH, B TOM YHCIIE:

YMEHHsI pemiath yuyeOHbIe M HCCIEIOBaTeNbCKUE 3aJaud: CaMOCTOSITENIbHO BBIOMpPATH
croco0 perieHus yaeOHOM 3amauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHs, BHIOMpATH
HanboJIee MOIX OIS C YIeTOM CaAMOCTOSITENILHO BBIJICNIEHHBIX KPUTEPUER), TUTAHUPOBATH CBOIO
paboTy TpH pelIeHWH YYeOHOH WM WCCIeNOBATEIbCKOW 3a/add; Ha OCHOBE MOJYYCHHBIX
pe3ynbTaToB (GOPMYyIUpOBaTh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOXHOE Pa3BHUTHE
IPOIIECCOB; AHAIM3HPOBATH PE3YJbTAThl: COOTHOCHUTH CBOM [ICHCTBHSA C IJIAHUPYEMBIMHU
pe3yibTaTtamMu, OCYHICCTBJIATDH CaMOKOHTPOJIb JACATCIIbHOCTH, KOPPCKTUPOBATH CBOIO
JeSITeIbHOCTh Ha OCHOBE CaMOAHAaJIM3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[lpenmerHbie pe3yibTaThl OCBOSHHS TMPOTPaMMbl 1O XHMHHA OCHOBHOTO OOIIIETro
o0Opa3oBaHUs Ha YriyOJIEHHOM YpPOBHE MMEIOT 00Iee COAEpKATeIbHOE SAPO C MPEAMETHBIMU



pe3ynbTaTaMu 0a30BOTO ypPOBHS, COTJIACOBAHBI MEXJYy COOOW, UTO MO3BOJISIET pealn30BbIBATH
yriayOleHHOe M3y4YeHHE KaK B paMKax OTAEIbHBIX KJIACCOB, TaK M B paMKax pealu3aluu
WHAMBUAYAIbHBIX 00pa30oBaTeNbHBIX TPAGKTOPHUl, B TOM YHCIE HCHOJb3Ysl CETEBOE
B3auMoJieiicTBue opranu3anun. [1o 3aBepuieHnn peanns3anuy IporpaMMbl YriTyOJI€HHOTO YPOBHS
oOyuJaroruecs: CMOTYT JieTaJlbHee OCBOUTh MaTepHall, OBJIAJIETh PACHIMPEHHBIM KPYTrOM HMOHATUN
¥ METOJIOB, pelaTh 3aauu 0oJiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKJIIOYAIOT: OCBOEHHE OOYYaIOIIMMUCS HAyYHBIX 3HAHUMH,
yMEHUH H crnocoOOB JEHCTBUI; OCHOBBI HAYYHOTO MBIIUICHUS; BHUJBI JESITEIBHOCTH IO
MOJIyYEHHUIO HOBOT'O 3HAHUS, €0 HHTEPIIPETALIMH, IPEOOPa30BAHUIO U IPUMEHEHHIO B Pa3IMUHBIX
y4€OHBIX U PEATIbHBIX KU3HEHHBIX YCIOBUX; 00ECIIEUNBaIOT BO3MOXHOCTb YCIIEIIHOTO 00 yueHus
HAa CIIEAYIOLEM YPOBHE 00pa30BaHUsI.

K xoHumy oOyuenuss ¢ 8 knacce y oOyuwaromerocss OynyT cGOPMHPOBAHBI CIETYHOIIUE
IIpEeIMETHBIE PE3YIbTAThl U3YUYEHUS XUMHUH HA YTIIyOJIEHHBIM YPOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUH: aTOM, MOJEKYJa, XUMHUYECKHM
3JIEMEHT, MeTajl, HeMeTalll, aJUIOTPONMsl, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOHAS U HEOJHOPOAHAsS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAasi U MOJIEKYJIIpHasi Macca,
KOJINYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBas JA0JII XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, MOJIIPHBI 00bEM, OTHOCUTEIIbHAS IJIOTHOCTH I'a30B, OKCHUJI, KUCJIOTa, OCHOBaHUE,
COJIb, aM(OTEpHBIH OKCHJ, aM(OTEpHbI TI'MIPOKCH], XMMUYECKas peaklus, KiIacCHupUKalus
peakuuii: peakuu COeIMHEHUs], peakLUu pa3yIoKEHUs, peakllMy 3aMELIeHMs], peakui 0OMeHa,
9K30- ¥ SHJIOTEPMUYECKHE PEAKLIUH; TEIIOBOM 3((EKT peakiiy; APO aTOMa, SJIEKTPOHHBIN cIIoH
aToMa, aToMHas opOuTaidb, pajuyC aromMa, XUMHUYEcKas CBs3b, MOJSpHas W HEMNOJspHas
KOBaJICHTHAasl CBS3b, NOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MAaccoBas JOJs BEILIECTBA
(mpolleHTHAas KOHILIEHTpalMs) B pacTBOpE, MOJSpHas KOHIEHTpalusi BELECTBA B PacTBOPE;
AJIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, OKMCIUTEIN U BOCCTAHOBUTENIN, OKHCIEHUE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH, METO/] JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUECKHUX MTOHATHNA U IPUMEHATH ITH IIOHATHUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIlECHU;

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISi COCTABJIECHUs (POPMYIJT BELIECTB M ypaBHEHUI
XUMUYECKHUX PEAKLUM;

ONpeNeNiATh BAJEHTHOCTb aTOMOB DJJIEMEHTOB B OMHApHBIX COEIMHEHUAX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEAEeICHHOMY
KJlaccy COoeAMHEHWi mo Qopmynam, BUABI XMMHUYECKOH CBS3M (KOBaJIEHTHOM M MOHHOW) B
HEOPraHMYECKUX COEANHEHUSX;

pacKkpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
[Tepuoanueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOW T€OPUH, 3aKOHA ABOTajipo
U €ro CIEICTBUM, TPEACTABICHUH O HAay4YHbIX METOAAX IO3HaHWS, B TOM 4YHCIE
OKCMEPUMEHTAJIbHBIX W TEOPETHYECKHMX METOAAaX MHCCIEIOBAaHUS BEIIECTB U HM3y4eHUs
XUMHUYECKHUX PEAKIIUIL;

JEMOHCTPUPOBaTh MOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
AJIEMEHTOB OT UX NoJIoXkeHus B [leproanueckoit cucreme:

OIKCBIBATH U XapaKTEPH30BaTh TaOIN4HY0 hopMy [lepnonnueckoil cucTeMbl XMMUYECKHUX
AJIEMEHTOB: PA3JIMYaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnmna)» u «modouHas noarpynmna (b-
IpyMIa)», «Majble NEPUObD» U «OOJbIINE TEPHOABIY;

COOTHOCHTb 0003HAUeHUs, KOTOpble HMMeIoTcsi B Tabmuue «llepmomuueckas cucrema
XUMHYeCKHX 1eMeHToB [1. V1. MeHnneneeBay, C YNCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YKCIIO0 SJIEKTPOHOB U paclpeieIeHUE UX O
3JICKTPOHHBIM CIIOSIM);



OOBSCHATH CBS3b MOJOXKEHHs 37eMeHTa B [lepuonuyeckoil cucteme ¢ pacnpenesieHueM
AJIEKTPOHOB 110 SHEPTETUUECKUM YPOBHSM, ITOAYPOBHIM U OPOUTAIISIM aTOMOB MEPBBIX YETHIPEX
MEPHUOJIOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKHE
peaxiuu (10 YUCIy ¥ COCTaBY YYaCTBYIOUIUX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3 (DEKTy);

XapaKTepu30BaTh (ONMUCHIBATH) (PU3HUECKUE U XUMUYECKHUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB: KHUCIOPOAa, BOAOPOJA, BOAbI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBAaHMH M COJICH, TECHETHYECKYI0 CBSI3b MEXAY HHUMH, TOATBEPXKIAs IpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

OINHKCBHIBATh POJIb KHUCIOPOJa, BOAOPOAAa W BOJABI B NPUPOAHBIX IPOIECCaX, B JKUBBIX
OpraHu3Max, WX @pPHUMEHEHHE B Pa3IMYHbIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXKHOE
UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATHP W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa W
CTPOCHUSI, BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJEKYISIPHYIO W MOJSPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO [OJI0 XHUMHYECKOrO 3JeMEHTa B COCIWHEHHH, MAacCOBYIO [OJIIO
XUMHYECKOT0 3JIEMEHTa 1o (GopMylie COeAMHEHHS, HaXOAUTh MPOCTeinyo ¢GopMyny BelecTBa
[0 MAacCOBBIM HJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MAacCCOBYIO JIOJII0 BEIIECTBAa B PacTBOpE,
MOJIIPHYIO KOHIICHTPAIIMIO BEIIeCTBA B pPACTBOpPE, MPOBOJUTH pacyeThl IO YpPaBHEHUSIM
XUMHYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIC OIEpaIlil MBICIUTEIbHOW NEATENIbHOCTH — aHalh3 U CHHTE3,
CpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alHil0, KIACCH(HUKAIWIO, BBISIBICHHE IMPUYUHHO-
CJIEZICTBEHHBIX CBSI3€l — [l U3Y4YEHHUS! CBOWCTB BEIIECTB U XMMUYECKUX PEaKLUi, ECTeCTBEHHO-
Hay4YHbIE METOJbl TIO3HAHWS — HAONIOJCHWE, W3MEpEHUE, MOACITHPOBAHHE, IKCIEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIN) — JIJIs1 OCBOCHHS Y4€OHOTO COACPKAHMUS;

PacKpbIBaTh CYIIHOCTD MPOIIECCOB OKHUCIICHHUS M BOCCTAHOBJICHHS, COCTABIIATh YPaBHEHUS
HPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM 3JIEKTPOHHOIO OajaHca);

YCTAaHABJIMBATh CBSI3W MEXAY pPEATbHO HAOIOJAaeMbIMH XUMHUYECKUMH SBICHUSIMHA U
MpoIecCaMy, MPOUCXOMSIIMMU B MAaKpO- U MHUKPOMHUPE, OOBSICHATH MPUYHMHBI MHOTOOOpa3us
BEIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMH APYTHX yIeOHBIX MPEIMETOB;

co0utro1aTh paBuiIa 0e30MacHoi paboThI B IAOOPATOPUH MPHU UCIIOIb30BAHUU XUMUYECKOM
nocynsl 1 00OpYIOBaHUS, a TaKXKe IpaBHia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSMHU BBITIOTTHEHUS 1a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PadOT MO MOTYyYEHHUIO U
coOMpaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), TPUTOTOBJICHUIO PACTBOPOB C
OTIpeIeIeHHOM MacCOBO 10J1ell paCTBOPEHHOTO BEILIECTBA, PEIICHUIO YKCIIEPUMEHTAIBHBIX 33/1a4
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSAMHEHUI;

JEMOHCTPHUPOBATH BJIaJICHUE OCHOBAMH XUMUYECKOW TPAMOTHOCTH, BKIIFOUAIOIIEH YMEHUS
0e30macHOro OOpamIeHnsl ¢ BEMIECTBAMH, HCIIOIB3YEeMBIMH B TIOBCEJHEBHOW JKU3HHU, a TaKKe
3HaHUE MPaBUJI TIOBEACHUS B IIETSAX COEPEKEHHS 3I0POBbs U OKPYKaIOIIeH Cpebl.

K xoHumy oOyuenuss ¢ 9 knacce y oOyuatomerocss Oyayr chOpMHpPOBaHBI CIEAyIOIINE
NpeMETHBIC PE3YIIbTaThl U3YUSHHSI XUMHUHU Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSITHN: XUMHUYECKHH DIIEMEHT, aTOM,
MOJICKYJIda, UOH, KaTUOH, aHHUOH, 3JICKTPOOTPULATCIBbHOCTL, CTCIICHb OKUCIICHUSA, XUMHNYCCKAA
peaxius, TeTIoBoi 3P (HEeKT peakIuu, MoJib, MOJIIPHBINH 00BEM, PacTBOP;

SJICKTPOJIUTBI, HCIJICKTPOJIUTLI, J3JICKTPOJIUTHUUCCKAA AUucCCoLuanusa, pPCakuu HOHHOI'O
oOMeHa, THApPOJHM3 COJei, oOpaTuMple © HeoOpaTUMbIE pPEaKIHMH, OKHUCIUTEIHHO-
BOCCTAHOBUTCIIbHBIC PCAKIIUU, OKUCJIUTCIIb, BOCCTAHOBUTCI/Ib, OKUCIICHUC W BOCCTAHOBJICHUC,
ANEKTPOJIN3, AUIOTpONHs, aM(pOTepHOCTh, XHMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUINYecKas), MEXMOJIEKYISIpHbIe B3aUMOJEHCTBUS (BOAOPOAHAsE CBS3b, CHIBI BaH-nmep-



Baannbca), KOMITJIEKCHBIE COESAMHEHMSI, KPUCTAUIMYECKUE PEIIeTKH (MPUMHUTHUBHAS KyOudeckas,
00BEMHO-IIEHTPUPOBAHHAS KyOWYecKasi, TpaHelEHTPUpPOBAaHHAS KyOHWUecKas, reKkcaroHajabHas
IUIOTHOYIAKOBaHHAas), KOPPO3Us METAJIOB, CIUIABbI; CKOPOCTh XUMUYECKOM peakluu, KaTajus,
XUMHUYECKOE PABHOBECHE, SJIEMEHTHI XUMUUYECKONU TEPMOJUHAMUKH KaK OJHOU U3 TEOPETUUECKUX
ocHoB xumuuy; I1JIK;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI U IPUMEHSTH 3TH MOHSITHS
IIPU ONMCAHUU BEUIECTB U UX MPEBpaIlCHUN;

HCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTABICHUS (DOPMYIT BEIIECTB U YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

ONPEIETATh BAJIGHTHOCTh U CTENEHb OKUCJICHUSI XUMUUYECKHX 3JIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEACICHHOMY Kiaccy COCIUHEHHH 1o
dbopmynaMm, BHIBI XUMHUYECKOHW CBsI3U (KOBAJICHTHOW, WMOHHOM, METAJNIMYECKOW) B
HEOPraHMYECKUX COCTMHEHUSX, 3aps]l HOHA IO XUMUYECKOU (hopMyIie, XapaKTep Cpeibl B BOJIHBIX
pacTBopax HEOPraHWYECKUX COCAMHEHUH, THUIN KPUCTAIUIMYECKON PEIIeTKH KOHKPETHOTO
BEIIIECTBA,

packpeiBaTh cMbIch [lepuoguueckoro 3akona J[. . MenneneeBa U 1eMOHCTPUPOBATh €TI0
MOHUMAaHUE:

OIMCHIBATh M XapaKTEePU30BaTh TaOIMIHYIO (hopMy [leprondeckoii CHCTEMBI XUMHUYECKIX
9JIEMEHTOB: Pa3nyaTh MOHATUS «A-Tpynma» U «b-rpynmay, «Manbpie Meproas» U «Oobline
MIEPUOJIBI»;

OOBSCHATH CBS3b IMOJOXKEHHS 37eMeHTa B [lepuonnyeckoil cucteMe ¢ pacmpeneieHueM
AJIEKTPOHOB IO PHEPTrETUYECKUM YPOBHSAM, TIOJYPOBHSIM U OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX
MEPHOJIOB;

BBIICNIATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB AJIEMEHTOB U UX COCIMHEHHI
(KUCIIOTHO-OCHOBHBIX M OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHJIOB M THAPOKCUIOB) B
npejiesiax MaJiblX TIEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

pPacKpbIBaTh CMBICI TEOPUHU HIIEKTPOJUTHUYECKOM AMccoLMalnM, 3akoHa l'ecca u ero
CJIEICTBHUH, 3aKOHA JEHCTBYIOIIUX MaccC, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XUMUYECKOU
peaklMy, HalpaBi€HUS CMEIIEHHS XMMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT pa3IMYHBIX
(bakTopoB;

KIACCU(UIIUPOBATh XMMHUYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA, XHUMHUYECKHE
peakiuu (1Mo YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TETUIOBOMY (P dekTy, mo
arperaTHOMY COCTOSIHUIO PEareHTOB, [0 HW3MEHEHHUIO CTENEeHEW OKUCIEHUS XUMUYECKHUX
AJIEMEHTOB, 10 0OPATUMOCTH, TI0 YUYAaCTUIO KaTaanu3aTropa);

XapaKTepU30BaTh (OMUCHIBAThH) OOIIHE XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB
HEOPTraHWYECKUX COCIWHEHUN, TMOJATBEPKAasi ATO OMHCAaHUE MPUMEpPaMU MOJEKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTABJISITh YPABHEHHUS: AJIEKTPOJUTUYECKON IUCCOLMALMN KUCIOT, IIEJIOYEH U COJIEH;
MOJIHBIE U COKpAIICHHBIE YPaBHEHHS peakldii MOHHOTO OOMEHa; peaklui, MOATBEPKIAFOIINX
CyIIIECTBOBAaHME TEHETUUECKON CBSI3M MEXK/y BEIIECTBAMH Pa3IMYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh MPOLIECCOB TMAPOIU3a COJEH MOCPEICTBOM COCTABICHUS KPATKUX
MOHHBIX U MOJICKYJISIPHBIX YPaBHEHUM PEaKIINi, CYIITHOCTh OKHUCIMTEIBHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

MpeJICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOpax CoJeH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucnmopon, 030H, rpadur, anmMas, KpeMHUH, O0p, a3oT, ¢ocdop, cepa, XJIop, HATPUH, KaJTUH,
MarHuii, KaJlbl[UH, aTFOMUHUHN, Kele30, Mellb, IIMHK, cepeOpo) U 0OPa30BAHHBIX UMHU CIOXKHBIX
BEIIECTB, B TOM YHCJIE X BOJHBIX PACTBOPOB (aMMHAK, XJIOPOBOAOPOJ, CEPOBOJIOPOI, OKCHIbI
yriepona (I, 1V), kpemuus (1V), azora (I, 11, 11, IV, V) u docdopa (I, V), cepst (1V, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ocdopHas, yroiabHas, KPEeMHHUEBAs KHUCJIOTBI, OKCUABI U
rugpokcubl MmetauioB |A—IIA-rpymnn, amromunus, meau (1), nuaka, sxenesa (11 u 111));



HOSACHATh COCTaB, OTJEJIbHBIE CIIOCOOBI IOJIyYEHHs M CBOICTBAa CIIOXHBIX BEIIECTB
(KHCTIOpOJCOAepKAIE KUCIIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHasi KHCIOTHI M UX COJIH,
ranoreau sl kpemuus (V) u dpocdopa (I u V), okcun u ruapokcun xpoma (1), mepmanranar
KaJIus;

OIKCBIBATH POJIb BXKHEHIINX U3y4aeMbIX BELIECTB B IPUPOJHBIX MpoOLieccax, BIMSHUE Ha
KUBBIC OpPraHM3MBbI, MPUMEHEHHWE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE IS
CO3/1aHUs COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEaKIMM, MOATBEPXKIAIOIINE KAYeCTBEHHBIN COCTaB pPa3IMYHBIX BEIIECTB,
pacIio3HaBaTh OIBITHBIM ITYTEM COZAEPKALIMECs B BOAHBIX PACTBOPAaX MOHBI: XJIOPHUA-, OPOMMI-,
uoua-, cynbdar-, pochar-, kapOOHAT-, CHIMKAT-, CyIb()UT-, CynbpuI-, HUTPAT- U HUTPUT-UOHBI,
THJIPOKCU-NOHBI, KATHOHBI AaMMOHUSI, MAarHUs, KaJIbLIUs, aTFOMUHUS, Kene3a (2+) u xkenesza (3+),
Menu (2+), HMHKa;

OOBSICHATH U IPOrHO3UPOBATH CBOMCTBA BAKHEUIIINX M3Y4aeMbIX BEILECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOWMCTB, BO3MOKHOCTb
IPOTEKaHUs XUMHMUYECKUX IPEBPAIICHUN B Pa3iMYHbIX YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX
HIIEMEHTOB XUMUYECKOW KMHETHKH U TEPMOTUHAMUKH;

BBIUUCIIATh OTHOCUTEIbHYIO MOJEKYISPHYIO U MOJSIPHYIO Macchl BELIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMyIie COeAMHEHUS, MaCCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIIEHTPALIUIO BEIECTBA B
pacTBope, HaXOIHWTh MPOCTEHIIyI0 (HOpMysy BemIecTBa IO MAcCOBBIM HWJIM MOJBHBIM JOJSIM
3JIEMEHTOB, MIPOBOJUTH PACUETHI IO YPABHEHUSIM XMMUYECKHX PEAKIMHA ¢ y4eTOM HEeAO0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTUYECKOT0 BBIX0/1a MPOAYKTa, 3HAYCHHS TeIUIOBOTO 3(ekra peakmn,
OTIpeNIeNIATh COCTaB CMecei;

coOnroaaTh npaBuiia 6e30nacHoi paboThl B 1a00paTOPUH NP UCIIOJIb30BAHUN XUMUYECKON
nocynsl U 0o0OpYIOBaHUS, a TakXe IpaBUjia OOpallleHUs C BELIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSMHU BBIITOJHEHHSI JJAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PabOT IO TMOIYYEHUIO U
COOMpaHMIO Ta3000pa3HBIX BEIIECTB (aMMHaka M YIJIEKHCIOIO Ta3a) M pelIeHUIo
OKCIIEPUMEHTAIBHBIX 3a7[ad TI0 TeEMaM Kypca, IPEACTaBISTh Pe3yIbTaThl SKCIIEPUMEHTa B JopMe
BBIBOJIOB, JI0Ka3aTeNbCTB, IPaMKOB, TAOIHIL U BBIABIATH SMIMPUUECKUE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JeATEIbHOCTH (aHalIW3 ¥ CHHTES,
CpaBHEHHe, 0000IIeHe, CUCTEMAaTU3aLMIO, BBISIBICHNUE MPUYUHHO-CIIEACTBEHHBIX CBs3el) MpH
M3y4EHUH CBOMCTB BEIIECTB U XHMUYECKUX PEAKIINH, BIaJIETh €CTECTBEHHO-HAYYHBIMU METOaMHU
NO3HaHUs (HabJI0JIeHNe, U3MEpPEeHNe, MOIETMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN);

NPUMEHATHh TpaBHia OE30MacHOr0 OOpalleHUs C BEIIECTBAMH, WCIIONB3yeMBIMH B
MIOBCEHEBHOM KM3HM, MpaBHUJa MOBEACHHUS B LENAX COEPEKEHHs 3[J0POBbS M OKpYXKarolei
NPUPOJHON Cpenbl, IMOHMMAaTh Bpea (OMAacHOCTh) BO3JCHCTBUS Ha JKUBBIE OPTraHU3MBI
OTIpeIeIEHHBIX BEIIECTB, MOACHATh Ha MPUMepax CIIOCOObI YMEHBIICHUS U MPEJOTBPALICHUS X
BPETHOTO BO3/ICHCTBHS, 3HAYCHUE )KUPOB, OCJIKOB, YIIIEBOIOB ISl OPTaHU3Ma YeJI0BEKa;

UCIIOJIb30BaTh MOJyYeHHbIE MPEJCTaBIeHNs O cepax NMpodeccHoHANbHON AeATeNbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY IS MPOQECCHOHATHHON
OpPHUEHTAIUH U JJI1 OCO3HAHHOT'O BHIOOpA XMMUH KaK MPO(UIBHOTO MpeMeTa MPH MPOJOHKEHUH
00y4eHus1 Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM NMPOEKTHO-UCCIIEA0BATENBCKON NEATETbHOCTH XUMHUECKON U
XUMHKO-3KOJIOTMUECKON  HANpaBIEHHOCTH, IPHOOPECTH ONBIT IMPOBEIACHHUA  Yy4EOHBIX
UCCIICIOBAaHUN B YCIIOBHUSIX 0Opa3oBaTEeNbHBIX OpraHM3aLUi, a TaKKe OpraHu3aluil (LIEHTPOB)
JIOTIOJIHUTEIIBHOTO 00pa30BaHUs JEeTEN.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 N 8 2 https://m.edsoo.ru/LC5J74CMA
MPaKTUYECKON JNeSATEIbHOCTH
yeJoBeKa
BemtecTBa 1 XUMHU4ecKue
1.2 H 21 1 https://m.edsoo.ru/OBNBOPH31
peakuuu
Wroro mo paszneny 29
Paspnen 2. Baxkneiime npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Bo3znyx. Ilonstue o razax. " 1 1 Pa3znea 2. Hemerananl 1 ux
' Kucnopon. Oxcuabl coeMHEHUS
Bonopoa. Ilonsrue o
2.2 AOPOA 6 1 https://m.edsoo.ru/OBNBOPH31
KHCJIOTaX U COMIIX
Boga. PactBopsl. Ilonsatue
23 A p 13 1 1 https://m.eds00.ru/L C5J74CMA
00 OCHOBaHHUIX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 16 1 1 https://m.edsoo.ru/O0BNBOPH31
COeTUHEHUN
Hroro o pasneny 49



https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE pPeakuumn

[Iepnoanueckuii 3aK0H U
IIepnoanueckas cucrema

3.1 XHMHYECKUX 3JIEMEHTOB /J[. 12
U. Menneneesa. Ctpoenue

aToMa

https://m.edsoo.ru/OBNBOPH31

XUMHYECKASA CBI3b.

OKHUCIUTENILHO-
3.2 KHCTITEIH 11 1 https://m.edsoo.ru/LC5J74CMA
BOCCTAHOBUTEJILHEIE
peakiuu
Hroro no pasneny 23
PesepBHOe Bpemst 1

OBIIEE KOJIMYECTBO YACOB

102 5
[10 ITPOT'PAMME



https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA

9 KUIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Ne i/m Konrpoasbnsie | Ilpakruyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
Pa3nen 1. BemecTBO 1 XuMu4ecKasi peakius
[ToBTOpEeHUE U yriayOieHue 3HaHUH O
11 P yey 4 https://m.edsoo.ru/LC5J74CMA
BELIECTBE
OcHoOBHbIE 32aKOHOMEPHOCTH MTPOTEKAHUS
1.2 P p 12 1 1 https://m.edsoo.ru/0BNBOPH31
XUMHYECKHUX PEaKIIHii
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
1.3 P AHCCORTAN 12 1 2 https://m.eds00.ru/LC5I74CMA
XUMUYECKHE peakllui B paCTBOPax
Hroro o pasneny 28
Pa3nen 2. Hemera/ibl M MX cOeIUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.1 et xapaierep 6 1 https://m.eds00.ru/0BNBOPH31
anemeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUYECKHIX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u eé 10 https://m.edsoo.ru/LC5J74CMA
COCIMHECHHUS
OO61mas xapakTepruCcTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 10 1 https://m.edsoo.ru/0BNBOPH31
WX COCIMHECHMUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 10 1 2 https://m.edso0.ru/LC5J74CMA
KpPEMHUU, X coequHeHus. bop
Hroro no paszneny 37



https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

3.1 OO1ue cBoiicTBa METAIIOB 8 https://m.edsoo.ru/LC5J74CMA
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 20 2 https://m.edsoo.ru/0BNBOPH31
Hroro mo pazneny 28
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
BemectBa u Marepuainsl B )KU3HU
4.1 yenoBeka. OCHOBBI DKOJIOTHYECKOU 3 https://m.edsoo.ru/LC5J74CMA
IPaMOTHOCTH
Hroro o pasneny 3
Pasznea 5. O0001menne 3HAHUH
IT 000 5
5.1 OBTOPCHHE 1 ODODIICHHE SHAHHH 5 2 https://m.eds00.ru/0BNBOPH31
OCHOBHBIX Pa3JielioB KypcoB 8—9 kiiaccoB
Wroro no pazneny )
Pe3epBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 102 11

[TPO'PAMME



https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Ipenmer xumuu. Pone xumuu B

XKU3HU "enoBeka. [lonsaTue 06

HUCTOPHUH BO3HUKHOBEHHS 1 1
pa3BUTHUS XUMUU. XUMUS B

CUCTEME HayK.

https://m.edsoo.ru/L62DS2CZR

Tema u BemectBa. du3zuyeckue
1 XUMHAYECKHUE CBOUCTBA 1
BEILIECTB

https://m.edsoo.ru/9ZJAEWO050

duznyeckre 1 XUMHUUECKHE
SABJICHUA

[lonsTHE O TEOPETUUECKUX
METOJIaX IT03HAHUs B
€CTECTBEHHBIX HayKax.
HcTouyHNKH XUMHYECKON
unpopmanuu. [Ipencrasnenus o
Hay4YHOM ITO3HAHUH HA 1
SMIUPUYECKOM YPOBHE:
HaOIoIeHne, U3MEpPEHNe,
9KCIIEPUMEHT, MOJIETIMPOBAHHE.
[TonsaTue o meronax paboThI ¢
XUMHYECKUMHU BEUIECTBAMH.

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8

O6opynoBaHue NIKOJIBHON
XHMHUYECKOH J1TabopaTopuu

[Tpaktuyeckas padora Ne 1 o
teme "llpaBuia paboTel B
naboparopun ¥ IPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanueM"

https://m.edsoo.ru/K3LS5MCRY

10

YucTeIC BEIISCTBA U CMECH.
Crnioco0bl pazneneHust cMmecei
CrapToBas AnarHocTuyeckas
paboTa

[IpakTuueckas paborta Ne 2 o

teme "Paznenenue cMeceii (Ha

IIPUMEPE OYUCTKH IIOBAPEHHON
conn)"

ATOMHO'MOJ’ICKYJ'I}IpHaH TCOpHH.

ATOMEI 1 MOJICKYIJIBI.
XHUMHYECKUE DIEMEHTHI.

HpOCTHe " CJIOXKHBIC BCIICCTBA

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95

https://m.edsoo.ru/IMOBJ3QZ5

https://m.edsoo.ru/IMC496F X6

11

BemectBa MonekyaspHOTo 1
HEMOJICKYJISIPHOTO CTPOCHHS.
3aKoH IMOCTOSHCTBA COCTaBa
BEIIIECTB

https://m.edsoo.ru/PIZPCIMDX

12

Xumuueckas popmyna.
BanentHocTh aTOMOB
XUMHYCCKHUX 3JIEMEHTOB.
Omnpenenenne BaIGHTHOCTH
aTOMOB 110 (hopMysIam
OMHAPHBIX COCTUHEHH.

https://m.edsoo.ru/GHV58Q0MVE



https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

13

OtHOCUTEIbHAA aTOMHAg Macca.
OTHOCHUTENBHAS MOJISKYJISIpHAs
macca

https://m.edsoo.ru/368UNL5Y?2

14

Boruucnenust oTHOCUTENBHOM
MOJIEKYJIIPHOM MACChl BELIECTB,
MOJISIPHOM MAcCChl, MacChl
BEILIECTB U KOJMYECTBA
BEILIECTBA

https://m.edsoo.ru/YZM8S6ATH

15

MaccoBast 1011 XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU.
BreraucneHns MacCoOBOM JOITH
XAMHUYECKOI0 3JIEMEHTA I10
dbopMyIie coeTuHeHUs

https://m.edsoo.ru/N6DVNJKQ5

16

Haxoxnenue npocreiimen
(hopMyITBI BElIECTBA 110
MacCOBBIM HJIM MOJIBHBIM JIOJISIM
2JIEMEHTOB

https://m.edsoo.ru/M8DS4IHVM

17

18

19

KommuectBo Bemectsa. Monb

B3aumocBs3p KOIMYECTBA,
Macchl M 9Hcia CTPYKTYPHBIX
€IMHHUI] BELIECTBA

Momnsiprast macca cMecu
BEIIECTB

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/P1IWARH3AB

20

21

MonsHas J0JI1 XUMHUYCECKOTI'O
9JICMCHTA B COCJMHCHHUH

Haxoxnenue npocreiimeit
(hopMyIIbI BEIecTBa Mo
MOJIBHBIM JIOJISIM 2JIEMEHTOB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo0.ru/XXONONRN1P



https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

22

XUMHUYECKHUE SIBJICHUS.
Xumuyeckasi peakius u eé
MpU3HAKU

https://m.edsoo.ru/FBS1JRKMB

23

3aKOH COXpaHEHHUS MaCChl
BemiecTs. JKU3Hb 1
neaTeIbHOCTE M. B.
JlomoHOCOBA.

https://m.edsoo.ru/VJWB6A2RD

24
25

XUMHYECKUE YPABHEHUS

Tumnel XUMHYECKUX peaKI_II/Iﬁ

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

26

Pacuértnl Mo XUMHYECKUM
YpPaBHCHUAM KOJIUMYCCTBA U
MacCChbl UCXOJHBIX BCIICCTB NN
IMPOAYKTOB pCaKIINN

https://m.edsoo.ru/5516UHX3R

27

Beruucnenus no ypaBHeHHIM
XUMHUYECKON PEAKIIAN:
KOJIMYECTBA BEIIECTBA, MaCChI
10 U3BECTHOMY KOJIMYECTBY
BEILECTBA, MAaCcCE PEAreHTOB WU
IIPOYKTOB PEAKLIUU

https://m.edsoo.ru/WD392ACWB

28

29

30

O000IIIEHNE U CUCTEMATHU3 AL
3HAHUH

Konrtponsnas padora Ne 1 o
TeMe «BemecTa 1 XUMHYECKHE
peaxIum»

Bo3nyx — cMech ra3os.
Ilonsarue o rasax.

https://m.edsoo0.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.ru/C9TO9UCIP

31

3akoH ABorajipo. MossipHbIi
00BEM ra3oB. Beranucnenus

https://m.eds00.ru/SSSWAX33K



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K

00BbEMa, KOJIMYECTBA BEIIECTBA
rasa o U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA, 00BEMY

32

33

OTHOCHUTENBHAS INIOTHOCTD
ra3oB. Berunciaenus
OTHOCHUTEIBbHOM INIOTHOCTH
razoB. OnpezaeneHue
OTHOCHUTEIIbHON MOJIEKYJISIPHOM
Macchl Ta3000pa3HOro BEIIEeCTBA
110 U3BECTHON OTHOCHTEIIEHOM
IUIOTHOCTH

Bo3nyx — cmech ra3os.
IlonsaTue o rasax.

https://m.edso0.ru/M3KSO10DQ

https://m.edsoo.ru/MXGOY304M

34

O6T)éMHI)I€ OTHOIICHMUS I'a30B
HpI/I XUMHNYCCKUX peaKuI/mx.
Brruncienus o0bEMOB ra3os I10
YPaBHEHUIO XUMUYECKON
peakuumn

https://m.eds00.ru/9TQ8AXABY

35

36

37

Kucnopon — snemeHnT u
MIPOCTOE BEIIECTBO

Oxcunpl

Crnioco0sl mostyueHus
KHCIIOpO/ia B 1a00OpaTOpUu U
MIPOMBIIIIJICHHOCTH

https://m.edsoo.ru/7TAOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 3 o
teMe "[lonydyenue u cobupanue
KHCJIOPOJIa, M3y4YEHHE €TO0
CBOMCTB"

https://m.edsoo.ru/\WXUKPAUOA



https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

39

Kpyrosopor kuciopona B
npupoje. O30H — auI0TpOITHAS
Moau(UKaAIS KUCIOpOaa

https://m.edsoo.ru/JM7935DRY

40

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, TEePMOXUMUYECKHE
ypaBHEHHUSI, 9K30- U
SHJIOTEPMHUUYECKHE PEaKIHH

https://m.edsoo.ru/5TFSJINAY

41

42

TonnuBo. Mcnionb30BaHue yrist
1 METaHa B KauecTBE TOILIMBA.
3arpsi3HeHue Bo3yXa.

Beruuciienus mo ypaBHEHUsIM
XUMUYECKON PEaKIIiHu:
KOJIMYECTBA BEIECTBA, 00BEMa,
MAacCCBI 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, O0BEMY,
Macce pearcHTOB WIIH
MPOAYKTOB PEAKIIHU

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

43

44

45

KonTponbnas padora Ne 2 o
teme «Bo3nyx. Kucinopoa.
OKCHIBI»

Bonopon — anemeHT u mpocroe
BemiecTBo. CriocoOb! MOTydeHUs
BOJIOpO/Ia B J1JAOOPaTOpHH U
MIPOMBIIITIEHHOCTH
IIpakTuyeckas padora Ne 4 o
teme "llonydyenue u cobupanue
BOJIOPOJIa, U3yUEHHE €TI0
CBOMCTB"

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?Y

https://m.edsoo.ru/Z2GCRN45W



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

46

Hcnonb3oBanue BOgopoaa B
KauyecTBE TOIUIMBA

https://m.edsoo.ru/JSNUIM9TJ

47

48

TlonaTue o KMUCIIOTaX U COIIX.
CocTaB KHUCIIOT U COJIEH

Brruncnenus o6béma,
KOJIMUYECTBA BEIeCTBa ra3a 1o
M3BECTHOMY €0 KOJIMYECTBY
BEIIECTBA WU 00BEMY.
Beruncnenus 006EMOB ra3oB 10
YPAaBHEHUIO XUMUYECKOMN
peaKkIuu.

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

Brruncnenus no ypaBHEeHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIIECTBA, 00BEMa,
MAacCCHhI TT0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, O0BEMY,
Macce peareHToB WK
MPOJYKTOB PEAKIIUU

https://m.edsoo.ru/STBUOEEYN

50

dusnueckue cBOUCTBA BOJILL.
Bona B mpupoae. Ananus u
CHUHTE3 — METO/Ibl U3YUYCHUS
COCTaBa BOJIbI

https://m.edsoo.ru/AFA7IDULD

51
52

XuMH4yecKkre CBOMCTBA BOIEI

CocTtaB OCHOBaHUI

https://m.edsoo.ru/CO0V3CC214

https://m.edsoo.ru/X9F1NR3U8

53

PactBops1. PactBOoprMOCTB
BeIECTB B Bojie. HachlmeHHble
Y HEHACBIIICHHBIE,
KOHILICHTPUPOBAHHBIE U
pa30aBIeHHbIE PACTBOPHI

https://m.edsoo.ru/NOMWWJIRXN



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN

54

55

56

57

58

59

CriocoObI BBIpaKeHHUs
KOHIIEHTPALIUU PACTBOPOB:
MaccoBast J10Jis1 paCTBOPEHHOTO
BELIECTBA, MOJIApHAs
KOHLIEHTpaLUs

[TpakTuaeckas paborta Ne 5 o
teme "[Ipurorosnenue
PacTBOPOB € OMpeesIEHHOM
MAacCOBOM J0JIei paCTBOPEHHOTO
BemiectBa. [Ipuroropnenue
pacTBOPOB C ONPEIEIEHHOM
MOJISIPHOM KOHIIEHTpalueu
pacTBOpEHHOTO BeriecTra'
Brruncnenus ¢ ucnoib30BaHUEM
MIOHSTHSI «MaccoBas OIS
BEIIIECTBA B PACTBOPE»

BrrunciaeHus ¢ MCIoJab30BaHUEM
MOHATHUA «KMOJISIpHaA
KOHIOCHTpalusA paCTBOPéHHOFO
BCIICCTBaA»

Pone pactBopoB B mpupoae u
KU3HU YenoBeka. Kpyrosopor
BOJBI B IIPUPO/JIE. 3arpsA3HEHHE
pUPOAHBIX BoA. OxpaHa u
OUYMCTKA IPUPOJHBIX BOJI.

BrramcneHns ¢ HCojIb30BaHUEM
rpaduKOB paCTBOPUMOCTH ISt
pacyé€roB pacTBOPUMOCTH
BEILIECTB

https://m.edsoo.ru/IMUDOMR5H

https://m.edso0.ru/T95YNV8B2

https://m.edsoo.ru/YIPO4AOMDX

https://m.edso0.ru/SZD8XEQ0P

https://m.edsoo.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WF



https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

BrlunciieHus ¢ UCnoJab30BaHUEM
HOHATHUH «MaccoBas J0JIA

60 BEILIECTBA B PaCTBOPEN, https://m.edsoo.ru/HZA110EDS8
«MOJISIpHAst KOHIIGHTPAIUs
pPacTBOPEHHOTO BEIIECTBAY»
O0001IeHNE U CHCTEMATH3A

61 Hul HHAC I CHCTEMATHBAI https://m.edso0.ru/3SY1RJIKVI
3HAHUI
KonTponbnas padora Ne 3 o

62 teme «Bomopoa. Bona. https://m.edsoo.ru/EOL3MT2AE
PactBopsl. OcHOBaHMS»
OKcHIBI: COCTaB,

63 KJ1accuuKanms, TPUBUAIbHBIC https://m.edsoo.ru/9YVR3FUXI
Ha3BaHU
I1

64 OnqueHHe 1 XHMITHCECKHC https://m.edsoo.ru/RA6CVXM66
CBOMCTBA OKCHIOB
[TonsiThe 0 ruapoKCHUAAX —
OCHOBA

65 HoBatwIx 1 https://m.edsoo0.ru/ZXNCA7DOZ
KHCIIOPOICOAEPIKAIINX
KHCJIOTaX
duznueckue €CKHe

66 Hqu KCHE T XAMITICCKH https://m.edsoo0.ru/QPS46Z5PU
CBOMCTBA KUCIIOT

67 [Tonyyenue kucnot https://m.edsoo.ru/ARH7M35NF

68 Knaccudukanuss ocCHOBaHUN https://m.edsoo.ru/7DNRBZ948

€JI04H, UX CBOU

69 i nersa https://m.edsoo0.ru/L62DS2CZR
CHOCOOBI MOJTYyYEHUS
H

70 CPACTBOPHMBIC OCHOBAHIA, HX https://m.edsoo.ru/9ZJAEW050

CBOMCTBA U CIIOCOOBI MMOJIy4YCHHUA



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050

71

72

[TonsaTue 06 amdpoTepHbIX
TUIPOKCUIAX: XUMUYECKUE
CBOICTBA U MOJIyYEHUE.
[IpumeneHne BaxKHEUIINX
OCHOBaHMI

Comnu: coctaB, Kinaccupukanus,
TPUBUAIIBHBIC HA3BAHUS

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

73

74

75

76

77

duznyeckre 1 XUMHUYECKHE
cBoucTBa cosel. [lonyuenune
coJier

I'eneTnueckas CBA3b MEKIY
KJIacCaMU HEOPTraHUYECKUX
COE€IUHEHUN

[IpakTuueckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 no Teme «OCHOBHbIE
KJIaCChl HEOPTraHUYECKUX
COECIMHEHUI»

Brruncnenus no ypaBHEeHUSIM
XUMHUYECKON peaKiInu:
KOJIMYECTBA BEIIeCcTBa, 00bEMa,
MAacCCHhI TT0 H3BECTHOMY
KOJIMYECTBY BEMIECTBA, O0BEMY,
Macce pearcHTOB WIIH
MPOAYKTOB pEAaKLNU
Brruncnenus Maccbl mpoayKTa
peaKuuu 1Mo U3BECTHOM Macce
OJHOI'0 N3 MCXOJHBIX BEIIICCTB,
B35ITOTO B BHJIC PacTBOPA,

https://m.edso0.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95

https://m.edsoo.ru/IMOBJ3QZ5



https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

COJIEPIKAIIET0 ONPEIEIEHHYIO
MacCOBYIO JIOJIFO PACTBOPEHHOTO
BelIeCTBa

78

Konrponsnas padora Ne 4 o
Teme «OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COEAUHEHUI

https://m.edsoo.ru/L62DS2CZR

79

80

81

[TepBbie MONBITKH
KJ1acCU()UKAUU XUMHYECKUX
anemeHToB. [IoHaTHE O rpynnax
CXOJHBIX 3JIEMEHTOB

DNeMeHTHI, KOTOpbIE 00pa3yloT
amoTepHbIe OKCUIBI
TUAPOKCH]IBI

[leproanueckuii 3aK0H.
Otkpertue lleproanueckoro
3aKOHa

https://m.edsoo.ru/9ZJAEWO050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

82

83

Koporkonepuoanas u
JUTMHHOTIEpUOAHAs (hOPMBI
[lepuoanueckoii cuctemsl
XUMHUYECKHX 31eMeHTOB [I. 1.
Menpaeneesa. [leproasl u
TPYIIIIBI

OCHOBHEIE CBEIEHHUS O
CTPOCHHH aTOMOB

https://m.edsoo.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

84

CocraB aTOMHBIX f11€p.
N3oTombl Kak pa3HOBUAHOCTH
aTOMOB XMMUYECKOTO 3JIEMEHTa

https://m.edsoo.ru/AH3D4DNAX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

85

DneKTpOHBI. DIEKTPOHHAs
opOuTanb. DHepreTHyecKue
YPOBHH H OJYPOBHHU aToMa; S-,
p-, d-opOuTau

https://m.edsoo.ru/DXJBSTJ95

86

DJNeKTPOHHBIE KOH(PUTYpaLIUU 1
3JIEKTPOHHO-TpaHUECKue
(bopMyIIBI aTOMOB

https://m.edsoo.ru/IMOBJ3QZ5

87

CrtpoeHue 3JIeKTPOHHBIX
000J109eK aTOMOB TIepBBIX 20
XUMHUYECKUX 3JIEMEHTOB
[Tepuoanueckoit cucrems [I.1.
Menneneesa

https://m.edsoo.ru/IMC496F X6

88

89

90

3aKOHOMEPHOCTH U3MEHEHUS
paaumyca aTOMOB XUMHUYECKUX
9JIEMEHTOB, METAUIMYCCKUX H
HEMETAJUIMYCCKUX CBOMCTB I10
rpyIIaM U MepruoIaM.
M3MeHeHune CBOMCTB
COCIMHEHUH XUMHUYCCKUX
3JIEMEHTOB B IEPHOJIAX U

rpynmnax
XapaKkTepuCcTUKa XMMUUYECKOTO
3JIEMEHTA I10 €rO IOJI0KEHUIO B
ITepunonnueckoii cucreme J.H.
Meneneena

3nauenue [lepuonnyeckoro
3akoHa ¥ llepuoguyeckon
CUCTEMBI XUMHUYECKUX

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580MVE

https://m.edso0.ru/368UNL5Y2



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2

3JIEMEHTOB JUJI Pa3BUTHUS HAyKU
U IIPaKTUKHU

91

92

93

DNEeKTPOOTPULIATETLHOCTh
XUMHYECKHUX IJIEMEHTOB
KoBasienTHast HenossipHast
cBs13b. KoBasieHTHas mossipHast
CBSI3b

Honnag cBa3p

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo0.ru/N6DVNIKQ5

https://m.edsoo.ru/M8DS4IHVM

94

95

DNEKTPOHHBIE U CTPYKTYpPHBIE
(hOpMyJIBI BEIIECTB

Kpucrammmaeckue u amopdabie
BelllecTBa. | UMbl
KPUCTAJUIMYECKUX PEHIETOK U UX
xapakTepucTuku. [IpudanHb
MHOT'000pa3usi BEIIECTB,
3aBHCHMOCTH CBOMCTB BEIIIECTB
OT COCTaBa U CTPOEHUS

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

96

97

CreneHp OKUCIECHUS.
OKHUCIIUTETBHO-
BOCCTaHOBUTEIIHHBIC PEAKIIHH

XHUMHUYECKHE IIEMEHTHI —
OKHCIHUTECIN U BOCCTAHOBUTCIIN

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

98

CocraBneHue ypaBHEHUN
OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEaKILUH,
METO/ 3IEKTPOHHOT0 OanaHca

https://m.edso0o0.ru/XONONRN1P

99

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKON PEAKIUU:

https://m.edsoo.ru/FBS1JRKMB



https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB

100

101

102

KOJIMYECTBA BEIIECTBA, 00BEMA,
MAacChl 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce PearcHTOB WU
MPOAYKTOB PEAKIIHH.
Brrunciienus npocrenien
MOJICKYJISIPHOM (hOpMYJIBI
BEIIECTBA 110 U3BECTHBIM
MacCCOBBIM JIOJISIM 3JIEMEHTOB

O000I11IeHNE U CUCTEMATU3AIUS
3Hanuii/ Beepoccuiickast
poBepouHas padboTa

KonTponbnas padora Ne 5 o
teme «CtpoeHue aToma.
Xumuyeckas
cBs3bY/Beepoccuiickas
IpoBepoyHas pabora

PesepBHBIN ypOK

1

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2

9 KUIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne ni/m Tema ypoka Kontposbubie | IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbI padoThbI

1 CrpoeHue aToMOB 1 https://m.edsoo.ru/L62DS2CZR
[locnenoBarenbHOCTh 3aMI0THEHUS

2 AJIEKTPOHHBIX OPOUTANICH AaTOMOB MaJIBIX 1 https://m.edsoo.ru/9ZJAEW050
MEepPHOJIOB
Oco0eHHOCTH 3aMOTHEeHUS AIEKTPOHHBIX

3 > P 1 https://m.edsoo.ru/L SEW4353D
opbuTaneit aToMoB OOJBIIUX MTEPHOJIOB
CTeneHb OKUCIIEHUS U BaJIEHTHOCTD https://m.edsoo.ru/6TME21FW8
Bujapl XUMHUYECKOM CBSI3U https://m.eds00.ru/K3LS5MCRY
OOMeHHBI! 1 TOHOPHO-AaKLENTOPHBIH
MeXaHHU3M 00pa30BaHUs KOBAaJICHTHON

6 P 1 https://m.edsoo.ru/BLS04WTBS
CBsA3U. MeXMOJIEKYIIsIpHBIE
B3alMOJICUCTBHUA
TuIBI KPUCTATUIMYECKUX PELIETOK,

7 0COOEHHOCTH CTPOEHHSI KPUCTATITNYECKUX 1 https://m.edsoo.ru/AH3D4ADNAX
peLETOK
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THIA

8 KPUCTAJTIMYECKON PEIIETKU U BUIA 1 https://m.edso0.ru/DXJBSTJ95
XUMHUYECKOMU CBSI3U
Knaccudukamnms XuMu4ecKux peakiui mo

9 Puican peartt 1 https://m.eds00.ru/IMOBI3QZ5
pa3IMYHBIM MPU3HAKAM
DHepreTuka XUMUYECKUX PEaKIIUM.

10 P peartt 1 https://m.eds00.ru/IMCA96FX6

TennoBoii 3QPeKT XUMUIECKON peaKIuu



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

11

3akoH ['ecca u ero cieacTBUsA

https://m.edsoo.ru/PIZPCIMDX

12

Breraucnenus mo TCPMOXUMHYCCKOMY
YPAaBHEHHIO PEAKIMH: TEIIOBOTO P deKTa
XUMUYECKON PEAKLIUHU 110 KOJIMYECTBY
BEIIIECTBA, MacCce WIH 00BEMY
HPOPEarupoBaBIICTO HIIH
00pa3oBaBIIErocs BELICCTBA

https://m.edsoo.ru/GHV58QMVE

13

[ToHsATHE O CKOPOCTH XMMHUYECKOMN
peakiuy. 3aKOH JIEHCTBYIOIINX MACC

https://m.edsoo.ru/368UNL5Y?2

14

Oueprus aktuauuu. [lonsrue o karanuse.

®epmeHThl. UTHrMOUTOpHI.

https://m.edsoo.ru/YZM8S6ATH

15

CDaKTopBI, BJIMAOINNEC HAa CKOPOCTDH
XUMHYCCKOM pC€aKnuu

https://m.edso0.ru/N6DVNIKQ5

16

[ToHsITHE O XMUMUYECKOM PaBHOBECHH,
npunuun Jle Hlarense

https://m.edsoo.ru/M8DS4IHVM

17

@DakTOpPBI, BIUAIOIINE HA COCTOSIHUE
XUMHYECKOIO PAaBHOBECHS.
IIporuozupoBaHue BO3MOKHOCTH
MIPOTEKaHUs XUMUYECKUX IIPEBPALLECHUN B
pa3IMYHBIX YCIOBUAX

https://m.edsoo.ru/LUY9U3EQE

18

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

https://m.edsoo.ru/L4807LAGB

19

BaxuHbie okuCIUTENN U BOCCTAHOBUTEIH.
ITepmanranaT kanus

https://m.edsoo.ru/P1IWARH3AB

20

CBoiicTBa IPOCTHIX BEIIECTB — METAILJIOB
1 HEMETAJJIOB, KUCJIOT U COJICH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

[IpakTuueckas padora Ne 1. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe

21 «OKHCTUTETLHO-BOCCTAHOBUTEIIBHBIC Ptps:Aim-eds00.1/XONONRN P
peaKIIIm
KonTtponbnast padora Ne 1 o teme

22 «OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS https://m.edsoo.ru/FBS1JRKMB
XUMUYECKHUX PEaKIIU»

93 PacTBopeHne Kak PU3NKO-XUMHUYCCKUIT httos://m.edsoo.ru/V JWBGA2RD
npoiiecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI https://m.edso0.ru/PNMKJZHKX

25 Teopus sneKTpomHIeckoit https://m.eds00.ru/USNY5UUW?2
JIUCCOITUAITIN

26 Honnoe Hpofl 3BCICHHE BOARL https://m.edsoo.ru/5516UHX3R
Bomopoausiii mokasareins

27 3HeKTpOHHTquCKiM gmccovunaum https://m.edsoo.ru/WD392ACWB
KHCJIOT, OCHOBAaHUI U COJIEH

28 Peakiiuu nonHoro ooMeHa https://m.eds00.ru/0SZ28459R
CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B

29 CBETE MpeACTaBIeHUN 00 https://m.edsoo.ru/TMWNIVC43
AIEKTPOIUTUYECKON TUCCOIIUAIIUT

30 KauecTBeHHBIC peaKkIIuy Ha HOHBI https://m.edso0.ru/C9TO9UCIP
[TpakTrueckast paborta Ne 2. Pemenue

31 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.eds00.ru/SS3WAX33K
«INEKTPOIUTUYECKAS TUCCOITUATIHS

32 I'maponus coneit https://m.eds00.ru/M3KS0O1QDQ

33 HonHbIe YypaBHEHHS THIPOIIH3A COICH https://m.edso0.ru/MXGOY304M



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

[IpakTuueckas padora Ne 3. Pemenue

34 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/9TQ8AXABY
«'unponus conen»
Brruucnenust Mmacchl NpoyKTa peakiiuu
10 U3BECTHOM MacCe OJIHOTO U3 UCXOJIHBIX

35 BEIIIECTB, B35ATOTO B BUJIC PACTBOPA, https://m.edsoo.ru/7TAOGFZK4R
COJIEpIKAIIIETO ONpeIeIEHHYIO
KOHIICHTPAIIUIO pAaCTBOPEHHOTO BEIIECTBA
KonTtponpsnast padora Ne 2 o teme

36 «INEKTPOIUTUYECKAS TUCCOLIHAIIS. https://m.edsoo.ru/IXB2W6I1VL
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»

37 OO01mas XxapakTepruCTHKa HEMETaJIOB https://m.edsoo.ru/MKHXPOFH4

38 OO01mas XxapakTepuCTHKa raJloreHOB https://m.edsoo.ru/WXUKPAUOA
XHUMHYECKHE CBONCTBA TaJIOTCHOB.

39 . https://m.edso0.ru/JM7935DRY
XvMHYeCKUE CBOWCTBA XJIOpa

40 Xnoposogopo. CoJisiHast KHCITOTa https://m.edsoo.ru/5STFSJINAY
[TpakTiueckast pabota Ne 4 o Teme

41 "TTonrydyeHune CoMTHON KUCIOTHI, U3y4YeHUE https://m.eds00.ru/8JAZ9YWS2
e€ cBoiicTB"

42 Hontirie o xuczopocoAepanix https://m.edso00.ru/5U397HUSC
KHCITIOTaxX XJ0pa U UX COJIAX
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

43 peaKuuid, €CJI OJUH UX PEArCHTOB JaH B https://m.edsoo.ru/GD9A28ROE
M30BITKE

44 BaiHeHLie COSAMHEHIS X10pa 1 11X https://m.eds00.ru/Q6UAWEBK?
HaXO0XXJICHWE B PUPOJIC

45 ObuLas XapaKTepuetiica s1ementon VIA- https://m.edso0.ru/Z2GCRN45W

TPYIIIBI



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W

46

CtpoeHue u CBOMCTBA IPOCTOTO BELIECTBA
cepbl. AJUIOTPONHbIE MOAUDUKALIUYI CEPbI

https://m.edsoo.ru/JSNUIM9TJ

47

CepoBoaopoi, cTpoeHHE, PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/58D13JF7V

48

Oxcunpl cepbl. CepHUCTAs KUCIIOTA U €€
cosu. CepHas KMCIJIOTA U €€ COJIH.
[IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTHI

https://m.edsoo.ru/YDS6ZRE31

49

HaxoxneHnue cepbl 1 €€ coOeTUHEHHI B
npupoje. XuMHUYECKOE 3arpsi3HEHHE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI

https://m.edsoo.ru/STBUOEEYN

50

Bbrunciienust Macchl IPOAyKTa PEaKIiu
10 M3BECTHOM MaccoBO# (00BEMHOI) 10I1e
(%) ero BbIXOMa OT TEOPETUICCKU
BO3MOXHOTO

https://m.edsoo.ru/AFA7IDULD

51

Breruncienus MmaccoBoit (00BEMHOI) T0TH
(%) BBIXOA MPOJIYKTA PEAKIIUU IO
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEITECTBA U MTPOYKTA PEAKIIUN

https://m.edsoo.ru/CO0V3CC214

52

OO01mmas xapakTepucThKa 3JeMeHTOB VA —
rpymmsl. A30T, paclipOCTpPaHEHHE B
npupoe, Gu3nYecKue 1 XUuMHUYECKHe
CBOMCTBaA

https://m.edsoo.ru/X9F1NR3U8

53

AMMI/IaK, €ro (1)I/ISI/I‘{CCKI/IC 1 XUMHWYCCKHUEC
cBoiicTBa. Coy aMMOHHUS

https://m.edsoo.ru/NOMWWJIRXN

54

[TpakTrueckast padota Ne 5 o teme
"Tlony4yeHne aMMuaKka, U3y4eHue ero
CBOMCTB"

https://m.edsoo.ru/IMUDOMR5H



https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

55

Oxcuper azota (1, 11, 11, 1V, V)

https://m.edsoo.ru/T95YNV8B2

56

A3otucras Kucinora. A30THas KUCJIOTA.
[IpompllIEHHOE Oy4YE€HHE a30THOM
KHCJIOTHI

https://m.edsoo.ru/YIPO4AOMDX

S7

Hutpatsl u HUTpUTBL. XUMUYECKOE
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COEJIMHEHUSIMU a30Ta

https://m.edso0.ru/SZD8XEQ0P

58

docdop, aIOTPOITHBIE MOIUPUKAIIH
docdopa. Oxcunst Gocdopa (I, V) u
docdopHas kuciora

https://m.edsoo.ru/ZCQTRPO8Y

59

[ToHsATHE O MUHEPATBHBIX YIOOPECHUSX.
3arpsi3HeHue NPUPOIHBIX BOJOEMOB
COCTMHEHUSMU a30Ta u docdopa

https://m.edsoo.ru/FTIZF99WF

60

VYriepos, ero ajuioTpOIHbIe
MoaubHKaK 1 cBoiicTBa. OKCHIIBI
yrieposaa, ux GU3HIecKue U XUMHYECKUE
CBOICTBA. DKOJIOTHYECKUE POOIIEMBI,
CBsI3aHHBIE C OKCcHIOM yriepoaa (1V)

https://m.edsoo.ru/HZA110EDS8

61

[TpakTyeckue padotsl Ne 6 1o Teme
"Tlony4yenue okcuga yriaepoaa (IV) u
M3y4YEHUE €ro CBOMCTB"

https://m.eds00.ru/3SY1RJIKVI

62

VYroanHasg KUCIIOTa U €€ COJIN

https://m.edsoo0.ru/EOL3MT2AE

63

[TepBoHavanbHBIEC TOHATHS 00
OpPTraHWYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX YIIIepoia

https://m.edso0.ru/9YVR3FUXI

64

[IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U
UX pOJIb B OBITY U IPOMBILIIIEHHOCTH

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

65

[TousiTrie 0 OMOJIOTHYECKH BaXKHBIX
OpPraHMYCCKUX BEIIECTBAX — JKHUpPaX,
OeNKax W yriieBojax

https://m.edsoo.ru/ZXNCA7DOZ

66

Kpemnuii, ero pusznyeckre u XuMHIecKue
comctBa. Okeua kpemuus (1V),
KPEMHUEBAsi KUCJI0Ta, CUIIUKATBI

https://m.edsoo.ru/QPS46Z5PU

67

bop. bopHnas kucnora

https://m.edsoo.ru/4ARH7M35NF

68

[TpakTuueckast pabota No7. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
«BaxkHenme HeMeTallbl U UX
COCIMHECHUS

https://m.edsoo.ru/7DNRBZ948

69

Boruncnenust maccol (00b€Ma; H.Y.)
NPOJIYKTa PeaKIMy Mo JaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COJIepIKAIIETO OTNPEACTIEHHYI0 MACCOBYIO
JIOJTIO IPUMECEN

https://m.edso0.ru/L62DS2CZR

70

Konrtponbnas pabora Ne 3 o Teme
«Baxneimue HeMeTaIbl U UX
COEJITMHEHUS»

https://m.edsoo.ru/9ZJAEWO050

71

OO01mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB Ha OCHOBAHUH X
nonoxxenus B [ICXD JI.M. MenneneeBa

https://m.edsoo.ru/L5EW4353D

72

Mertannel A- u b-rpynn. Meramuueckas
CBS3b U METaJUIMYECKask KpUCTAIUIMYECKast
pemérka. 3aBUCUMOCTh (PU3NUECKUX
CBOMCTB METAJUIOB OT CTPOEHUS
KPHCTAJUIOB

https://m.edsoo.ru/6TME21FW8



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8

73

OO0me XUMHYECKHE CBOMCTBA METAJLIIOB.
OO0m1re crnocoObI MOTYyYEHUS METAJIIOB,
meTairyprusi. CriiaBbl

https://m.edsoo.ru/K3LS5MCRY

74

DneKTpon3 pacIiiaBOB U PaCTBOPOB
coJIel KaK OJIMH U3 CIIOCOOOB MOJIy4YEHUs
METaJIOB

https://m.edsoo.ru/BLS04WTBS8

75

Brruucnenus no ypaBHEHUAM
3IJIEKTPOJIN3A PACILIaBOB U PaCTBOPOB
BELICCTB

https://m.edsoo.ru/AH3D4ADNAX

76

IIonsTue o KOppO31uHu MCTAJIJIOB

https://m.edsoo.ru/DXJBSTJ95

77

Briuucnenus cocraBa cmecel ¢
HCIIOJIb30BAHUEM PELICHUS! CUCTEM
ypaBHEHUU. Pa3nuunplie TUIBI
BBIYHCIICHHUH 110 YPaBHCHHUAM XUMHUYCCKUX
peaKkuuit

https://m.edsoo.ru/IMOBJ3QZ5

78

Mertannel A-rpyni. lllenounsie MeTansl

https://m.edsoo.ru/IMC496F X6

79

Haxoxnenue B npupone. CoiicTBa
[IEJIOYHEBIX MeTAILIOB. OKCHUABI U
TUAPOKCUBI HATPUS U KAJTHS

https://m.edsoo.ru/PIZPCIMDX

80

[[lenoyHo3eMeNbHBIE METAJIIBI.
Baxnenmme coeTMHEHUS KATBITNS,
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/GHV58QMVE

81

JKEcTKOCTh BOJBI U CIOCOORI €€
ycrpanenus. [Ipaktuyeckas pabora Ne 8
o TeMme "JKECTKOCTh BOJBI U METOEI €€
ycTpaHeHus"

https://m.eds00.ru/368UNL5Y2

82

AmoMuHui. AMQoTepHbIe CBOKWCTBA
OKCHJIa U THJIPOKCH/IAa AITIFOMUHUS

https://m.edsoo.ru/YZM8S6ATH



https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH

83

OO6m1as xapakTepucTuka MeTajuioB b-
rpymil (MoOOYHBIX TOATPYIIIT).
[TepBoHaYaNILHBIC TIPEACTABICHUS O
KOMIUIEKCHBIX COCTUHEHUSX

https://m.edsoo.ru/N6DVNJKQ5

84

Menp u cepebpo. [Ipencrasnenus 06
aMMHa4YHBIX KOMIUIEKCAX cepedpa U Mean

https://m.edsoo.ru/M8DS4IHVM

85

Hunk. AMdoTepHbIe CBOICTBAa OKCHIA U
THJIPOKCUA [TUHKA.

https://m.edsoo.ru/LUY9U3EQE

86

XKenezo. Okcuapl, THAPOKCUABI U COJIU
xenesa (I) u xenesa (111). Uyryn u crans
— CIUIaBBI XKeje3a

https://m.edsoo.ru/L4807LAGB

87

[TpakTuueckast pabota Ne 9. Pemenue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
«BaxkHenmme METaJTbl U UX COCIUHEHUS»

https://m.edsoo.ru/P1IWARH3AB

88

Beluucnenus cocraBa cmecen ¢
UCIIOJIb30BAHUEM PELICHUSA CUCTEM
yYpaBHEHUHU

https://m.edsoo.ru/ON62SNERU

89

Pasznmuynrble TUIIBI BEIYUCIEHUN IO
YPaBHEHUSIM XUMHUYECKUX PEaKLUN

https://m.edsoo.ru/XONONRN1P

90

KonTpoabHnas padora Ne 4 o Teme
«BaxHeHIe MeTajuIbl 1 UX COEIUHEHUSI»

https://m.edsoo.ru/FBS1JRKMB

91

HoBble MmaTepHaiibl 1 TEXHOJIOTUU.

[ IpuHIUIIBI «3EIEHON XUMHUN».
be3onacHoe nconp30BaHNe BEMIECTB U
XUMHUYECKHUX PEAKIHi B ObITY

https://m.edsoo.ru/VJWB6A2RD

92

XuMHA U 310pOBbe. XUMUUECKOE
3arpsA3HEHUE OKPYXKAIOUIEH CPenbl.

https://m.edsoo.ru/PNMKJZHKX
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[IoHsATHE O IPENEIBHO NOIYCTUMON
koHueHnrtpanuu Bemects (IT1K)

93

DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMH YIJIEPOJa, a30Ta, CEPBHI,
TSDKENBIX MeTamnoB.Poabs Xxumnu B
PEIICHUH KOJIOTHYECKUX MPoOIeM

https://m.edsoo.ru/USNY5UUW?2

94

IIepnonnueckuii 3axoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX JJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

https://m.edsoo.ru/5516UHX3R

95

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMCHTOB U UX COCI{I/IHGHI/Iﬁ
B [IEPUOJAX U IpyIIax

https://m.edsoo.ru/\WD392ACWB

96

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHMH. BubI
xuMu4eckou cBs3u. Knaccudukanus
XUMHUYECKHUX PEaKIIU MO pa3IMIHbIM
MpU3HAKaM

https://m.edso00.ru/0SZ28459R

97

IIporno3upoBaHue BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUIN B
Pa3IMYHBIX YCIOBUAX HA OCHOBE
MPEJCTABICHUN XUMUUECKON KUHETUKHU U
TEPMOJIMHAMUKH.

https://m.edsoo.ru/TMWNIVC43

98

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'mpponus conen

https://m.edsoo.ru/C9TO9UCIP

99

CBolicTBa KHCJIOT, OCHOBAHUM U COJICH B
CBETE MpeACTaBIeHU 00
3JIEKTPOJIUTUYECKON AUCCOIUALINH

https://m.eds00.ru/SSSWAX33K
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OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

100 1 https://m.edso00.ru/M3KSO1QDQ
peaKkuuu. DIEKTPOIU3.
[Ipaktuyeckas padora Ne 10. Pemenune

101 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 https://m.edsoo.ru/MXGOY304M
«XUMUYECKHE PEAKLII»
[Ipaktuyeckas padora Ne 11. Pemenune

102 AKCIIEPUMEHTAJIBHBIX 33a4 10 TEME 1 1 https://m.edsoo.ru/9TQ8AXABY
«Meranibl, HEMETaJJIbl U UX COETUHEHUS»

OBIIEE KOJIMYECTBO YACOB I10 102 1

[TPO'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHYECKUE TTOHITHUSD)
PAaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSATHH: aTOM, MOJIEKYIIa,
XMUMUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMECh
(omHOpO/HAS U HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U
MOJIEKYJIsSIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHAs Macca,
1.1 MaccoBas J0JI1 XUMUYECKOT0 3JIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKasl peaklys, KiIacCU(PUKaLUs peakUuil: peakluu COeIUHEHUs,
pEaKIMK Pa3JIOKEHUs, PEaKIMK 3aMEIICHHUs, peakiui OOMEHa, 3K30- U
DHJIOTEPMHUYECKHE pEaKIuu, TeroBod 3ddexr peakuuu, pactBop,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTPalKs) B pacTBOpPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX TOHATHH U
' MPUMEHSITH 3T MOHATHUS IPU ONMCAHNU BEIIECTB U UX MPEBpallleHUuI
13 UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJHMKY JUISI COCTaBJIEHHUS (OopMyI
' BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo
1.5 OTpPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(UIUPOBATh XUMHUYECKHE peakuuu ([0 4YHUCIy U COCTaBy
' YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TETIOBOMY 3P GEKTY)
1.7 BBIUHCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUHCIISTH MAcCOBYIO JIOJNIIO XHMHYECKOro 3jeMeHTa 1o (opmyre
' COEIMHEHHS,
1.9 BBIUHCIISATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 IPUMEHSATh E€CTECTBEHHOHAYYHbIE METO/bl TMO3HAHUS — HaONI0JIeHHE,
' U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH )
2 ITo Teme: «BakHel1ne NpeACTaBUTEIN HEOPTaHUUYECKUX BELIECTBY
51 pacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX MOHATHUN: OKCHUJ, KHUCIOTa,
' OCHOBAHHE, COJIb
59 ONpEAENATh INPUHAMICKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
' COCIMHEHHH 10 popMyITam
2.3 KJIaccu(UIIMpPOBaTh HEOPraHMUECKUE BELIECTBA




2.4

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MIOATBEPKAAs OIIMCAHUE IIPUMEPAMU MOJIEKYIIPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUMA

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOYKHOCTH IIPOTEKAaHHUS XHMHMYECKUX IIPEBPAIlCHUN B
Pa3IMYHBIX YCIIOBUAX

2.6

CJICAOBATh IpaBujiaM II0JIb30BAaHUA XUMHUYECKOU HOC}’,HOfI nu
1abopaTOpHBEIM O00OPYJOBaHWEM, a TakKe TMpaBuUiaM OOpalIeHus C
BCIICCTBAMHU B COOTBCTCTBHMM C MHCTPYKHOUAMU 110 BBbIIIOJHCHHUIO
7a00paTOPHBIX XMUMHUYECKHX OIBITOB IO TMOJYYCHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BelecTB (BOJAOPOJa M KHUCIOPOJa), MPHUTOTOBICHUIO
pPacTBOPOB C OMpPENCIEHHON MAcCOBOW JOJICH pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh U TPOBOJUTH  XMUMHYECKHE  OKCIEPUMEHTHIIO
pacro3HaBaHMUIO PACTBOPOB IEJIOYEH M KHCIOT C IIOMOIIBIO HHIUKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IPYTHE)

2.7

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XUMHUYECKOU pCaKuu

IIo Teme: «llepuonmuecknii 3akoH u Ilepuonmueckas cucrema
xumuueckux dnemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.
XumMuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIIN

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMMUYECKHUX MOHSITHM: SApO aToma,
AIIEKTPOHHBIH CJIOM aTOMa, aTOMHas OpOUTaJb, paJuyC aToMa, XUMUYecKast
CBSI3b, HOJIIpHAst u HeMoJsIpHas KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPHULIATEIBHOCTD, NOHHAS CBSI3b, MOH, KaTHMOH, aHUOH, CTENCHb
OKHCJICHHUS

3.2

KJ'IaCCI/I(bI/IIlI/IPOBaTI) XUMHNYECKHUEC DJICMCHTBI

3.3

ONHUCBHIBATh M XapakTepu3oBaTh TabnmuuHyto ¢opmy Ilepuonuueckoii
CUCTEMBl XMMHUYECKHMX DJJIEMEHTOB: pa3inyaTh T[OHATUS «TJIaBHas
noarpynna (Arpynna)» u «mobdounast noarpymnmna (brpymnmna)y», «mansie» u
«0omBIINE) TePUOIbI

3.4

packpbeiBaTh cmblici  Ilepuommueckoro 3akona JI.MA. Menneneesa:
JIEMOHCTPUPOBATh TOHMMAHHUE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB OT MX MOJ0KeHUs B [lepronnueckoi cucreme

3.5

COOTHOCUTBH 0003HAUEHUs, KOTOphIe UMerOTCs B Tabmnuie «llepuoaudeckas
cuctemMa xummudeckux snemeHToB J[.M. MeHneneeBa» C YHCIOBBIMH
XapaKTEPUCTUKAMH CTPOCHHUA aTOMOB XMMUUYCCKHUX 3JICMCHTOB (COCTaB u
3apsim  sAapa, oOmiee YHCIo OJIEKTPOHOBH  paclpeiiefieHHe WX 110
AIIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHI>IX COCAUHCHHUAX

3.7

OTpEACNATh BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHass W HMOHHAs)B
HEOPraHUYECKUX COECIUHEHUAX




9 KVIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

11

paCKpeiBaTb CMBICII  OCHOBHBIX XHUMHWYCCKHUX TTOHATHH: PpPacTBOp,
SJICKTPOJINTHI, HEBJICKTPOJIMTHI, QJICKTPOJMUTHYCCKAd  Jucconuanus,
pCakiun HOHHOI'O 06MeHa, KaTaJ3aTop, XHUMHYCCKOC PABHOBCCHUC,
O6paTI/IMI)I€ n H€O6paTI/IMI)I€ peakuru, OKUCIUTCIBHOBOCCTAHOBUTCIILHEBIC
PCaKknuu, OKHCIIHUTECIb, BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHHC,
AJJIOTPOIIns, aM(I)OTepHOCTL, XUMHNYCCKasA CBA3b (KOB&J’ICHTH&H, HOHHas,
MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTAJUIMYCCKasd peméTKa, CIIJIaBBI, CKOPOCTb
XHUMHYECKOH pCaKIuu

1.2

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKUX MOHATHH |
MIPUMCHATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTaBJISITh ypPaBHEHMUS DJEKTPOJIUTHUUECKON JUCCOLMALUU  KHUCIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHUs PEAKIIMi HOHHOTO
oOMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUM
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil

1.5

MMpOBOANTD paC‘léTH 110 YPAaBHCHUIO XHUMHYECKOMN pcaKknumn

ITo Temam: «Hemeramael W ux coeaudHeHus» U «MeTamipl W HUX
COCTUHEHUS

2.1

XapaKkTepu30BaTh (OMUCHIBATH) 00mMKUEe W cHenudUUecKrue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOKHBIX BELIECTB, MOATBEPKAasl OINHUCAHUE
puUMepaMu MOJIEKYJSIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIHMX
XUMHYECKHUX PEaKInn

2.2

COCTaBIISITh YPAaBHEHHUSI PEAKIUM, MOATBEPKIAONIUX CYIIECTBOBAHUE
TEHETHYECKOM CBSI3U MEXY BEIIECTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3MPOBATH CBOWMCTBA BELIECTB B 3aBUCUMOCTU OT HX CTPOCHHS,
BO3MOXHOCTM TPOTEKAHUS XUMHUYECKHUX IIPEBPALICHUN B pPa3IMYHBIX
YCIIOBHSIX

2.4

cleoBaTh  MpaBWJIaM  TOJB30BaHUS  XUMHUYECKOM  TMOCYIOW U
1abopaTopHBIM 00OpPYJOBaHHEM, a TakKe TMpaBuUiaM oOOpalieHus ¢
BCIICCTBAMHU B COOTBCTCTBHMU C MHCTPYKOUAMU 110 BbIITOJIHCHHUIO
7a00paTOPHBIX XMUMHUYECKHX OIBITOB MO IMOJYYCHHI0O U COOHMPAHHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MPOBOAWTh  PEaKIWH, TOATBEPKIAIONINE KAUYeCTBEHHBIM  COCTaB
Pa3JMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MyTEM XJIOPHI-, OpOMU,
nonun, kapoonar, pocdar, cunukar, cyabhat, THIAPOKCHTUOHBI, KATHOHBI




AMMOHM, HOHBI H3YYCHHBIX MCTAJUIOB, MNPUCYTCTBYIOIIHMEC B BOJHBIX
pacTBOpax HCOPraHU4dCCKNX BCIICCTB

3 ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar
31 pacKkpbIBaTh CMBICI OCHOBHBIX XxuMmuueckux monstui: [1/IK Bemiectsa;
' KOppPO3Hs METAJIIIOB
MPUMEHSTh OCHOBHBIE ONEPAIlMy MBICIUTEILHON JACSTEIbHOCTH — aHaAJIU3
W CHHTE3, CpaBHEHHE, OO0OOIIEHUEe, CHUCTEMAaTU3AIlMIO, BBHISBICHUE
3.9 MPUYMHHO-CIICJICTBEHHBIX CBSI3€M — ISl U3Y4Y€HHUs CBOWMCTB BEUIECTB U

XUMHUYECKMX pPEaKLUH; €CTECTBEHHOHAyYHble€ METOAbl IO3HAHUS —
HaOJII0/IeHUE, U3MEPEHHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Posib XMMUHK B )KU3HU 4YeOBEKa. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. OU3NUYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

IlonsaTue o Merodax IO3HAHUS B XUMHMHU. UYHCTBIE BeEIIECTBA U CMECH. CriocoOsbl
PasaciICHUsA cMmeceit

1.3

ATOMEI U MOJICKYIJIBI. Xumudeckue 3jaeMeHThl. CHMBOIBI XUMHUYECKHUX 3JIEMEHTOB.
HpOCTHe H CJIO0KHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG Y4CHHUC

1.4

Xumuueckas ¢opmyina. BaleHTHOCTb aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTeNbHAs aroMHas macca. OTHOcHUTENbHas
MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMUYECKOTr'0 DJIEMEHTA B COEAMHEHUU

1.5

KommuectBo BemectBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBa, MacChl
M 4YHCJIa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacdy€rsl mo QopMyliaM XUMHUYECKHUX
COEAMHEHHI

1.6

dusnueckue 1 XUMUIECKHE SIBIICHUS. XUMUYECKasi peakuus u e€ MpU3HaKu. 3aKOH
COXpaHEHHMsS MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHHs. Kiaccupukarms
XUMHUYECKHUX PEeaKIUi (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMHUECKUI HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYyIOH, ¢ MpaBUIIaMU
paloThI B 1abOpaTopuu U MpUEMaMu 0OpaIleHus ¢ J1abOpaTOPHBIM 000PYAOBaHUEM,
M3Y4YEHHE U OINucaHue (U3NYECKUX CBOMCTB 00pa3Ii0B HEOPraHMYECKUX BEILECTB,
HabOmoieHne (pusnueckux (IUIaBjieHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B
CTyIIKe, KHIICHHE W KOHJCHCAIMsS BOJbI) M XWUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBUE MEJIa C KUCIOTOM) SIBICHUH,
HaOJIIOZIeHWe W ONHCaHWe TPU3HAKOB IPOTEKAHUS XUMHUYECKHUX peakuui
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapwus,
pasnoxenue runpokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Keje3a C
pactBopom coiu Mmenu(ll), uzyuenue crnoco6oB pazneneHust cmeceil (C MOMOILBIO
Mariura, (QUIbTpOBaHWE, BbIIAPUBAHME, JUCTHILISALUSA, Xpomarorpadus),
[IPOBEJICHUE OUYMCTKHU MOBAPEHHOW COJIM, HAOIIOJACHHE M ONHCAaHUE PE3YJIbTAaTOB
MIPOBEJICHUSI ONBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MOJIeJIe MOJIEKYI (IIapOCTEPKHEBDIX )

Baxueriye npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3zayx — cmech ra3oB. Coctas Bo3ayxa. Kuciopon — 271€MeHT U IpOCTOE BEILECTBO.
Haxoxxnenue kucinoposa B mpupoe, pusnueckue 1 XUMUIeCKHe CBOMCTBa (peakuu
ropenust). Okcunpl. [Ipumenenne xucnopoga. CriocoObl MONydeHHsT KUCIOPOaa B




n1abopaTtopuy U MPOMBIILICHHOCTH. KpyroBopoT kucioponaa B mpupoge. O30H —
AJUIOTPONHAA MOIUPHUKALMS KUCIOPOAA

2.2

TernoBoit A3pPexT XUMUUIECKOH peaklnuu, TePMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE peakuuM. TOIIMBO: Yroib M METaH. 3arpsA3HEHHE BO3]yXa,
yCHJICHUE MMAPHUKOBOTO 3P dekTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bonopon — anemeHT M mpocroe BeuwiecTBO. HaxoxkneHue Bogopoza B IIpUPOJIE,
¢u3nvecKrue 1 XMMUYEeCKHe CBOMCTBA, IPUMEHEHUE, CIIOCOObI oiydeHus. Kuciorsl
U COJIA

2.4

Mounsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®duznueckue cBoiicTBa Boabl. Bojga kak pactBopureins. PactBopsl. HackiieHHbie 1
HEHACBIIICHHbIE pacTBOphl. PacTBOpuMOCTh BewecTB B Boje. MaccoBas 10is
BEILIECTBA B pacTBOpe. XMMUYECKUE CBOKCTBA BOJIbI. OcHOBaHUs. Posb pacTBOpPOB B
MpUpOJIe U B JKU3HU uenoBeka. KpyroBopoT BOIbI B HpHUpPOAE. 3arps3HEHUE
IPUPOAHBIX BoA. OXpaHa U 0YMCTKA MPUPOIHBIX BO

2.6

Knaccudukanusa Heoprannueckux coenunenuit. Oxcuasl. Knaccudukanys okCuaoB:
coneoOpa3ymoiirue (OCHOBHbBIE, KHCIOTHbBIE, aM(pOTEepHbIE) U HECOIe00pas3yrolue.
Homenknarypa oxcupoB. ®Pusnyeckne W XHMHUYECKHE CBOMCTBa OKCHJIOB.
[Tonydyenue okcuaoB

2.7

OcHoBanus. Knaccuduxamnuss ocHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHMSIL.
Homenkimarypa ocHoBaHuil. PU3MYECKHME M XUMHUYECKHE CBOWCTBA OCHOBAHUWU.
[Tonyuenue ocHOBaHMI

2.8

Kucnorel. Knaccudukarmus kucnor. Homenkmatypa kuciaor. Dusznyeckue u
XUMHUYEeCKHe cBoMcTBa Kucior. Psan aktmBHocTH MetauioB H.H. bekerosa.
[TonydyeHnue KuCIoT

2.9

Comu. Homenkmarypa coneil. dusmyeckue W XUMHYECKHE CBOWMCTBA COJIEH.
[Tonyuyenue conen

2.10

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OMPEIeTICHUE COAePKAHMsI KUCIOpOa B
BO3/lyXe, OJlyueHue, coOupaHue, pacro3HaBaHUE U U3y4eHHE CBOMCTB KUCIOPO/Ia,
HaOII0/IeHNE B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOJAOM H YCIOBUSI BOSHUKHOBEHHS U
MIPEeKpaIeHUs TOpeHus (ITokapa), 03HAaKOMIICHHE ¢ 00pa3IiaMu OKCHJIOB U OITMCAaHUE
WX CBOKCTB, ITOJIyYeHUE, COOMpaHUe, pacllO3HABAHUE U U3YICHHE CBOMCTB BOJOPO/Ia
(ropenue), B3ammojmelcTBue Bojgoponga ¢ okcumom  menu(ll)  (Bo3zmoxkHO
WCIIOIB30BaHNUE BUICOMATEPHATIOB), HAOIIOIEHHE 00PA3IIOB BEMIECTB KOJUIECTBOM
1 ™Momb, wuccienoBaHUE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C OMpEIeNEHHON MAacCOBOW Joyel
pPacTBOPEHHOTO BEIECTBA, B3aWMOJCHCTBHE BOABI C MeTaulaMH (HATpUEeM U
KaJbliieM) (BO3MOXKHO  MCIOJb30BAHME  BHIEOMATEPHANIOB),  OINpPEICICHUE
PacTBOPOB KHUCJIOT U IIENIOYEH ¢ MOMOIBIO HHAUKATOPOB, HCCIIEA0BaHNE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJECHINE U3MEHEHUS OKPACKH
WHIMKATOPOB B PacTBOpaxX KUCIOT U IIeJouel, n3y4eHne B3auMOJCHCTBUS OKCHIa
menu(ll) ¢ pacTBopoM CepHOW KHCIOTHI, KHCIOT C METaUIaMH, PEaKIIHi




HEUTpalu3alyy, MOJYYEHUE HEpPacTBOPUMBIX OCHOBAHUW, BBITECHEHHE OIHOTO
MeTajuta JPYruM M3 PacTBOpa COJIH, PEUICHUE DKCIIEPUMEHTAIbHBIX 33/1a4 110 TeME
«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHEHUIN»

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX 31eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CB3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIINH

3.1

[lepBble MOMBITKH KiIacCU(UKAUK XMMUYECKUX 31eMeHTOB. [loHsTHE O rpymmax
CXOAHBIX 3JEMEHTOB (ILLEJIOYHbIE M ULIEJIOYHO3EMEIbHBIE METAJUIbI, TaJIOr€HBbI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT aMdoTepHbIE OKCHABI U
TUAPOKCHIBI

3.2

[Iepnonnueckuit 3akoH. Ilepmonnueckas cucrtema XuMuyeckux anemeHToB J[.M.
MenneneeBa. Koporkonepuonnas u mnuHHONEpHoaHas (Gopmbel [lepuoamueckoit
cucrteMbl xumudeckux odneMeHToB JI.MI. MenneneeBa. Ilepuoasl u rpymmsl.
DU3NYECKUI1 CMBICII IOPSIKOBOTO HOMEPA, HOMEPOB IEPUO/Ia U TPYIIIBI 3JIEMEHTA

3.3

Crpoenue aromoB. CoctraB aroMHbIX snep. M3orombl. OnexkTpoHbl. CTpoeHue
9JEKTPOHHBIX  000JI0YeK aTroMOB  MepBbBIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoir cucremsl .M. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanyeckont cucreme JI.1. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajadyca aTOMOB XMMHMYECKHUX  3JIEMEHTOB,
METANINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYINIaM U NepruojaaM. 3HaueHHUe
[Iepnonnueckoro 3akoHa u llepruoanyeckoi cUCTEMBl XUMUYECKUX AJIEMEHTOB JUISL
pa3BuTusA Hayku U npakTtuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

3.5

Xumuueckasi  cBsi3b.  KoBajeHTHass  (TOJsIpHAasl W HEMOJSIPHAs)  CBSA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. MoHHAas CBs3h

3.6

Crenenp oxucneHus. OKHCIUTEIHFHOBOCCTAHOBUTEIBHEIC peaknuu. HpOHCCCH
OKHCJICHHS U BOCCTaHOBICeHHUA. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH 9KCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB METAJIJIOB U HEMCTAJLIIOB,
B3aHMOJICHCTBHE HApOKCHU A IMHKA C paCTBOpaMu KUCJIOT U IJ_IC.IIO‘-ICI\/'I, IMPOBCACHUC
OIIBITOB, UJTINTIOCTPUPYIOIUX TPHUMEPBI OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ
(FOpCHI/Ie, pCaKknuu pa3jioKCHHUA, COC,I[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

BemectBo 1 xummndeckas peakuus. [lopropenue

11

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema XuMHUYeCKUX sremeHToB J[.M.
MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOMCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KallUs, KaJIblUs U UX COEAUHEHUN
B COOTBETCTBHH C I10JIO)KEHHEM 3JIEMEHTOB B Ileproauueckoii cucteMe U CTpOEHUEM
UX aTOMOB




1.2

CrpoeHue BelecTBa: BUJIbl XMMUUYECKOM CBA3H. THUIIBI KPUCTAITIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOM DEIIETKH M BHUJAA
XUMu4eckol cBs3u. Knaccupukanus 1 HOMEHKIAaTypa HEOPraHUYECKUX BEIIECTB
(MexnyHapoJHasi ¥ TpUBHANIbHAsA). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JMYHBIM KJacCaM HEOPraHWYECKUX COCAVHEHMN, TIEHETHYECKas CBA3b
HEOPraHUYECKHUX BEILECTB

1.3

Knaccupukanus XMMHYECKUX PEaKLUH IO pasiM4HbIM NpU3HaKaM (10 4HUCIy U
COCTaBy YYacTBYIOIIMX B peaklUH BEUIECTB, IO TEIIOBOMY 3(PQexTy, Mo
U3MEHEHMIO CTETEeHEH OKMCIEHUS XMMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XMMHUYECKON pEeaKIIuU

14

Ilonstne 00 06paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsatue o
TOMOI'CHHBIX M TI'€TCPOICHHLIX PCAKIHAX. IloHsTHE O XMMHYECKOM PaBHOBCCHH.
d)aKTopm, BJIMAIOINHUE Ha CKOPOCTH XHUMHYCCKOH pPCakiupu MW IIOJIOKCHUC
XUMHYCCKOTI'O paBHOBECHUA

1.5

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC peakiuu, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHOM peaxIuu. CocraBnenue ypaBHEHUI
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/If/'I C HUCITIOJIB30BAHUEM MeToaa
3JIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIUTUYECKOW NUCCOLMALMU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHU3M AMCCOLMALIMM BELIECTB C PAa3IM4YHBIMU BUJIAMU
xumuueckor cBszu. CreneHp aucconuanuu. CuiabHbIE U cllaOble 3JIEKTPOJIUTHL.
Peakniun noHHOrO OOMEHA. YCNOBHUSI MPOTEKAHMs] PEaKIUid HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHblE MOHHBIE YypaBHEHMsI peakuuid. CBolcTBa KHCIIOT,
OCHOBaHUH U COJIEH B CBETE MPEACTABIECHUIN 00 MEKTPOIUTUIECKON TUCCOLUAIIUY.
KauecTBenHbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJeit

1.7

XUMHYEeCKUHN OKCIICPUMCHT: O3HAKOMJICHUC C MOACIAMU KPHUCTATNIMYCCKUX
PEIIETOK HEOPTaHUYECKUX BEILIECTB — METAJIJIOB U HEMeTaJlIoB (TpaduTa U aamasa),
CIIO)KHBIX BEMIECTB (XJIOpHIa HATpHs); HMCCICIOBAHWE 3aBHCUMOCTH CKOpPOCTH
XUMHUYECKON peaklMH OT BO3ACUCTBUS pa3IMYHbIX (DAKTOPOB; HCCIIETOBAHUE
3JIEKTPOIIPOBOJITHOCTH PACTBOPOB BEIIECTB, IPOLECCa JUCCOLUHUAIMM KHUCIIOT,
menoye U cojeil (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUANIOB); NPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIMX TPHU3HAKK MPOTEKaHWs pEeaKUUid HOHHOrO OoOMeHa
(oOpa3zoBaHuMe ocaaka, BbIIEJICHHE Ta3za, oOOpa30BaHME BOJAbBI);  OINBITOB,
WUTIOCTPUPYIOIIMX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropeHme, peakmuy pa3ioKeHUs, COSAMHEHUS); paclio3HaBaHHE HEOPTaHWYECKHX
BCUICCTB C IIOMOIIIBIO Ka4€CTBCHHBIX peaxunﬁ Ha HNOHBI, peIICHUC
IKCTIEPUMEHTANIBHBIX 33139

Hemeramier 1 ux COCIUHCHUA

2.1

OOm1ast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE
crerieHd okucieHus. CTpoeHue MW (HU3UYECKUE CBOMCTBA IMPOCTHIX BEIIECTB —
rajoreHoB. XHMHMUYECKHE CBOICTBa Ha IpuUMepe XJopa (B3aUMOJAEHCTBHE C




MeTaJlJlaMi, HeMeTaulaMy, uiesnodyamu). XisopoBopopod. CossHasg KHUCIIOTa,
XUMHUYECKHE CBOMCTBa, TMoOdydeHue, mpuMmeHenue. JleiictBue xiopa u
XJIOPOBOJIOPOIa Ha OpraHU3M YejioBeKka. BaxkHelue XJI0puabl M UX HaX0XKJIEHUE B
pupoe

2.2

O6mas xapakrepucTrka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHune u (U3NYecKUe CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJa U Cepbl. AJUIOTPOINHbIE MOAU(DUKALMU KUCIOPOAA U CEpBI.
Xumnueckue cBoiicTa cepbl. CepoBOAOPOA, CTPOCHUE, (PU3MUECKUE U XUMUYECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEJCTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa,
¢u3nveckre 1 XUMUYECKHUEe CBOMCTBA (00IIMe KaK MPEICTaBUTEINS KJIacca KHCIOT U
cneuupuyeckne). XUMHUYECKUE DPEAKIUH, JIS)KANIHNE B OCHOBE MPOMBIILICHHOTO
criocoba mosrydeHus: cepHoi KucioTel. [lpumenenue. Conm CEpHOM KHCIIOTHI,
KayecTBEHHasl peakinus Ha cyiabdar-uoH. HaxoxxaeHue cepbl U e€ COCIMHEHUH B
npupoje. XUMHUECKOE 3arps3HEHUE OKpYXKarolledl cpeibl COCIUHEHUSMU Cepbl
(KUCIIOTHBIE  JTOKAM, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IIPEJOTBPALLICHUS

2.3

OO0mas xapakTepuctuka 31eMeHToB VA-rpynmnbl. OcoOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENIEHNU OKUCIIEHUS. A30T, paclipoCTpaHeHHE B IPUPOIE, hruzndeckue
U XMMH4eckue cBoiictBa. KpyroBopot a3ora B mpupoje. AMMUak, ero puzndeckue
U XUMHUYECKHE CBOMCTBA, NOJydeHHe M mpumeHeHue. Comu aMMOHMS, UX
¢usnyeckue M XMMHUYECKHE CBOICTBA, mpuMeHeHue. KadecTBeHHast peakuus Ha
MOHBl aMMOHHUA. A30THasl KHUCIIOTa, €€ MojiydeHue, (GpU3nueckue U XUMUYECKUe
cBoiicTBa (0OIIME Kak TPEACTaBUTENs Kiacca KUCIOT U CHelU(HUEcKue).
Hcnonp30BaHre HUTPATOB U COJIEH AMMOHUS B KAUECTBE MUHEPAJIBHBIX YJOOPEHUIA.
XUMUYECKOe 3arps3HEHHE OKPYXKaloel cpe/ibl COeIMHEHUIMHU a30Ta (KUCIOTHBIE
TOKH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

2.4

®ocdop, amnorponHbie Moauduxanuu Gocdopa, puMUEecKMe U XUMUYECKUE
cBoiictBa. Oxcun dochopa(V) u dpochopHast KUciIoTa, PU3NIESCKHE U XUMHUIECKUE
cBOiicTBa, monydyeHue. lcmonb3zoBanue ¢ocparoB B KayecTBE MHUHEPATbHBIX
ynoOpeHuit

2.5

O6mas xapakrepuctuka 31eMeHToB IV A-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHW OKHUCIEHHs. YTIEpOJa, aUIOTPONHBIE MOIUPUKAIHH,
pacrpocTpaHeHHe B Mpupoje, GU3NIECKHe U XUMHUYECKHE CBOMCTBa. AncopOiusi.
KpyroBopor yraepona B mpupome. Oxkcuasl yriaepoja, uUX (PU3HUECKHE U
XMMHUYECKHE CBOMCTBA, IefiCTBHE HA )KUBBIE OPraHU3MBbl, IOJYYEHUE U IPUMEHEHHE.
Okonornyeckue mpoOieMbl, CBsi3aHHBIE ¢ okcugoM yriepoxaa(lV); rumoresa
r7100abHOTO MOTEIUICHHsI KJIMMaTa; NapHUKOBBINA 3¢ (dekT. YTosibHas KUCIoTa U e€
coiM, WX (u3nyeckre M XHMMHUYECKHE CBOMCTBA, IOJIyY€HHE M MpPUMEHEHHE.
KauectBenHnas peaknus Ha kapOoHaT-HOHBI. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO03SHCTBE

2.6

[lepBoHayanbHbIE TOHATHS 00 OPraHWYECKHX BEHIECTBAX KaK O COSHMHEHHSX
yraepoja (MeTaH, 3TaH, 3TUIICH, alleTUIICH, 3TaHOJ, TJULEPUH, YKCYCHAs! KUCIIO0TA).
Hx cocraB u xumudeckoe ctpoeHue. [lorsTHe 0 OMOTOTHYECKN BaXKHBIX BEIIECTBAX:




KHpax, OelKax, yriieBojJax — W WX POJM B KU3HU 4YeJOBEeKa. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPraHMYECKUX COEAMHEHUI

2.7

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOWCTBA, MOJYYEHUE U MPHUMEHEHHE.
Coenunenus kpeMuus B npupojie. OOrume npeacrasicHus 00 okcuae kpemuusi(1V)
U KpeMmHHEBOW kucioTe. CHIMKAThl, WX HCIOJB30BAaHHE B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH. BaxkHeiIne CTpouTeNlbHbIE MaTepualbl: KepamMHuKa, CTEKJIO,
LeMEeHT, OeToH, xkene300eToH. [IpoOimembl  ©€30MacHOTO  KCIOJIb30BAHUSA
CTPOMUTENILHBIX MaTepUaIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMUYECKUH OSKCIEPUMEHT: HU3y4eHHE OOpa3loB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEJCHUE KAUYECTBEHHBIX PEAKIUI HA XJIOPHUI-HOHBI
U HaOJIOJIeHUE NMPU3HAKOB UX MPOTEKAHUS; OMNBITHI, OTpaXKaroLIMe (U3NUECKUE U
XMMUYECKHE CBOMCTBA I'aJIOTEHOB M MX COECJUHEHUH (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); O3HAaKOMJIEHHE C oO0pa3laMu XJOPHJIOB (TaJlOT€HHUJIOB);
03HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COETUHEHUSAMU (BO3MOKHO MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIOIEHHE Tpoliecca OOyIiIMBaHUs caxapa IMOJ JCHCTBHEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHUCIOTBHI; M3YYEHHE XHMHUYECKUX CBOMCTB
pa30aBIeHHON CEPHOM KUCIIOTHI, TIPOBEICHIE KaYeCTBEHHON peakinuu Ha Ccynab(aT-
HMOH U HaOJroieHue Npu3Haka e€ NMPOTEeKaHHs; O3HAKOMIIEHHE ¢ (DU3HYECKUMHU
CBOWCTBaMM a30Ta, (ochopa M HX COEOUHEHUIN (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMaTEepPHaJIOB), 0Opa3liaMu a30THBIX U (HOCHOpPHBIX ynOOpEeHUl; MoITydeHue,
coOupaHue, paclo3HaBaHME€ M M3y4YEHHE CBOMCTB aMMHUaka; IpOBEACHUE
KAaueCTBEHHBIX peaklMii Ha HOH aMMOHMS U pochaT-uOH U U3ydYeHHE TPU3HAKOB UX
MIPOTEKAHUs, B3aUMOJEUCTBUE KOHUEHTPUPOBAHHON A30THOM KHCJIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMaTEpPHUAIIOB); U3Yy4EHUE Mojienent
KPUCTAJUTMYECKUX PEIIETOK anMasza, Tpadurta, QyuiepeHa; O3HAKOMJIEHHE C
MPOIIECCOM  QJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTHUBOra3a; MOJydeHHe, COOMpaHHUe, paclo3HaBaHWE U H3y4YeHHE
CBOWCTB YIJIEKHCIIOIO ra3a; MPOBEJECHHE KaUYeCTBEHHBIX pPEeakIMi Ha KapOoHaT- U
CIWJIMKaT-MOHbl W HW3Y4YEHHME IIPU3HAKOB HX TPOTEKAaHUS; O3HAKOMIIEHHE C
MIPOAYKIMEN CUIIMKATHOW NMPOMBIIIEHHOCTH; PEILIEHUE DKCIIEPUMEHTAIBHBIX 3a7a4
o TeMe «BakHel11e HeMeTaluTbl U UX COSAMHEHUS»

MeTtanisl 1 UX COeIMHEHUS

3.1

OO0miasi xapaKTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAUIOB Ha OCHOBAHMM HX
nosioxkeHus B [lepuonnueckoit cucreme XuMuueckux 3neMeHToB [[. M. Menneneesa
u cTpoeHus aroMoB. CTpoeHHe MeTaioB. MeTayuimueckas CBsI3b U MeTaJlIndecKas
KpUCTAJIIINYECKasl pelI€TKa. DIEKTPOXUMUYECKH sl HANIPSIKEHUH METaJlIOB

3.2

Ouznyeckue W XUMHYECKHE CBOWCTBAa MeTauioB. OOmue crnocoObl MOIydYeHHs
MeTauIoB. IIoHATHE O KOpPpO3MHM METaJIOB, OCHOBHBIE CIOCOOBI 3aIUTBI UX OT
Koppo3uu. CruiaBel (CTanb, YyryH, TIOPATIOMUHHMA, OpOH3a) U MX NPUMEHEHHUE B
OBITY M IPOMBILIICHHOCTH

3.3

[Ilenounbie MeTamibl: ToNOKeHWE B Ilepuoguyeckoil cucTteMe XHUMHYECKHX
snementoB [[.M. MeHnaeneeBa; CTpoe€HHE WX aTOMOB; HAXOXKJECHHE B MPHUPOJE.




du3nyecKkue U XMMUYECKHE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKcHIbl U
TMJIPOKCUBI HaTpus U Kaius. [IpuMeHeHue en0YHbIX METaIOB U MX COEAMHEHHH

3.4

[IlesrounO3eMeENnbHBIE METAJUIBI MArHUM M KalbLUi: NOJIOKEHUE B lepronuyeckon
cucremMe xumuyeckux diemeHToB VM. MeHnneneeBa; CTpOo€HHME HUX aTOMOB;
HaxoKJIeHHE B Ipupoje. Pu3ndecKkue U XMMUIECKUE CBOMCTBA MarHusi U KaJbLus.
Baxuelimme coequHeHus Kaublus (OKCHI, THAPOKCUT, coin). KECTKOCTh BOABI U
Croco0bl €€ yCTpaHeHus

3.5

AmoMuHuii: nonoxenue B I[lepuoguueckoii cucteme XuMuueckux 3iementon J1.1.
MeHeneeBa; CTpoeHUE aTOMa; HAX0XKACHUE B IIpupoe. Pusnyeckue 1 XuMUYECKUe
CBOWCTBA aTIOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH]IA ATTFOMUHUS

3.6

Kenezo: nmonoxenue B Ilepronnueckoil cucreme XUMUYECKUX anemMeHToB J[.U.
MeHieneeBa; CTpOCHHE aTOMa; HaX0XKJIeHHE B Ipupoae. PU3nvecKre 1 XUMUYECKHe
cBoiicTBa xene3a. Oxcu b, ruapokcu bl u coiu xene3a(ll) usxenesa(lll), ux cocras,
CBOMWCTBA U NOJIy4YEHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAJIOB U CILIABOB, UX
(U3HYECKUMHU CBOMCTBAMU; U3YYCHUE PE3YIbTATOB KOPPO3UH METAILIOB (BO3ZMOYKHO
WCIOJB30BAaHNE BHEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICWUCTBUS OKCHIA
KaJbllMsi W HATPUS C BOJOW (BO3MOXHO WCIIOJIb30BAHUE BHICOMATCPUAIIOB);
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJBI; Mpoliecca TOPEHMs Kele3a B KHUCIOpOoJie
(BOBMOXKHO ~ HWCHONB30BAaHUE  BHJIEOMATEPHANIOB);  MPU3HAKOB  MPOTEKAHHS
Ka4eCTBEHHBIX PEaKIIMil HA MOHBI (MarHus, KaIbIHs, aTFOMAHNS, IIMHKA, sxene3a(ll)
u xeneza(lll), menu(ll); nabGmroneHue W omHMcaHWE MPOIECCOB OKpAIIUBAHUS
IUIAMCHH WOHAMHU HATPHs, Kauusd ¥ KaubIusd (BO3MOXXHO HCIOJH30BaHUE
BHJICOMATEPHAIIORB); HCCIIEOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHHUS U
THJIPOKCHJIA IIUHKA; PEHICHUE SKCIICPUMEHTAIBHBIX 3a7ad 1o Teme «BaxHeitmme
METAJITBI U UX COCTUHCHUS

XHMHS ¥ OKpyXkarolas cpeaa

4.1

HosBrie MaTCpHraJIbl U TECXHOJIOTUH. BemecrBa u MaTepurajibl B IMOBCEAHEBHOM KH3HU
YyeJIoOBeKa. XUMHUS U 300POBBE. be3omacHoe ncnoabp30BaHUE BEIIECTB U XMMHYSCKUX
peaxunﬁ B 6BITy. HepBaH MOMOIIb TP XUMHYCCKUX 0KOT'aX U OTPABJICHUAX

4.2

OCHOBBI 9KOJOTMYECKON IPpaMOTHOCTH. XMMHMUYECKOE 3arps3HEHUE OKpPY’KaOLIEH
cpeast IIJIK. Ponmp XumMuM B pelieHHM 3KOJOrMuYeckux mpobneM. [IpupogHbie
MCTOYHHUKH YTJIEBOJOPOJOB (yroib, NPUPOAHBIM Ta3, He(pTh), MPOIYKTHl HUX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XHUMHUYECKHI OKCIICPUMCHT: H3YUYCHHC O6p8.3LIOB MaTcpuraIoB (CTCKHO, CIIJIaBbI
MCTAJIJIOB, TOJJUMCPHBIC MaTCpI/IaJ'ILI)




ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOTI0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

O T[I03HAaBAEMOCTH SBJICHUN NPUPOJbl, IOHMMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XUMHYECKONM HAayKh Kak o0O0JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLeld KyJabTyphl U IPaKTUYECKOU
NEeSITEIbHOCTH 4YEJIOBEKa B  YCIOBHUAX COBPEMEHHOro OOIIeCTBa;
IIOHMMAaHHUE MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

O HAY4YHBIX MCTOJAAX IIO3HAHHA, B TOM YHUCIIC ISKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX UCCICAOBAHHNA BCICCTB U U3YUCHUA XUMHUYCCKUX
peaKLmﬁ; YMCHHE HCIIOJIb30BATb MOACIN JISA 00BACHEHUS CTPOCHUA
aTOMOB 1 MOJICKYIJI

1.3

0 cdepax npodecCHOHATHHON NEATEbHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPEMECHHBIMHA TEXHOJIOI'UsIMU, OCHOBAHHBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HayKH, UTO MO3BOJHUT 00YUaIOIUMCS paCCMaTPUBATh XUMHIO
Kak chepy cBoeli Oyayriei mpodeccHoHanbHOM ASITeTbHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XUMUU KaK MPOoGUIHHOTO IpeIMeTa MPH Mepexoe Ha
YPOBEHb CpeHero o01iero o0pa3oBaHUs

Branenue cucreMoll XMMMYECKUX 3HAHUM U YMEHUE NPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHUN, KOTOPast BKIIIOYAET:

2.1

BaXHEHIINEe XHUMHYECKHE TOHSATHI: XUMHUYECKHH DJICMEHT, aTOM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE M CJIOXKHOE BEIIECTBO, ONHOPOAHAS M
HEOJHOPOJIHASI CMECh, OTHOCUTEIIBHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BEM, OKCHJI,
KHCJIOTa, OCHOBaHME, COJb (CPEIHss), XUMUYECKas peaklus, Peakluu
COCIMHECHUS, DPEAKLUUU pPa3JIOKECHUS, DPEAKLUUU 3aMEIICHUs, pPEaKLuuu
oOMeHa, TerIoBON AP PEKT peakuu, 9K30- U SIHJOTEPMUUYECKHE PEAKIINH,
pacTBOp, MaccoBas JOJIS XUMUYECKOTO JIEMEHTA B COEAMHEHUH, MACCOBAs
JIOJIsI U TIPOLICHTHAsI KOHIIEHTPALMs BEIIECTBA B PAacTBOPE, SAPO aToMa,
AIIEKTPOHHBIA CJIOM aroma, aTOMHas oOpOUTalb, paguyc aTroMma,
BaJICHTHOCTB, CTCIICHb OKHCIICHH, XUMHYECKas CBSI3b,
SJICKTPOOTPULATCIIbHOCTD, NOJIIpHAsA W HCIOJIApHAA KOBAJICHTHAA CBA3b,
HOHHAg CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAJLIIMYCCKAA peméTKa
(aToMHast, HOHHAsI, METAJTNYECKAsl, MOJIEKYJISIpHAsI), UOH, KATHOH, aHUOH,
SJICKTPOJIUT U HEIJICKTPOJIUT, SJICKTPOJIUTHYCCKAA JUCCOUALIUS, pCAKIITUN
MOHHOTO  OOMEHa,  OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMH,
OKUCJIUTEIb W BOCCTAHOBUTENb, OKHCICHHUE W  BOCCTaHOBIICHUE,




AJIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpaTHUMbIC
peaKkru, CKOPOCTh XMMHUUYECKOMN peakiuu, katanuzarop, [IJIK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbBl XUMHUHU: 3aKOH COXpaHEHUsI MaccChl,
nepuoanueckui 3akoH /.M. MenpaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

2.3

TEOpUH XUMHHU: ATOMHO-MOJIEKYJISIpHAs TeOpus, Teopus
ANEKTPOJIUTUYECKON AUCCOLUALINHI

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

3.1

YMEHHE MPaBUIBLHO UCIOIb30BaTh U3YUEHHbIE BEIIECTBA U MaTepHalbl (B
TOM YHCJI€ MHUHEpaJIbHbIE YIOOPEHHs, METAUIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU  TPUPOJIHBIX  HCTOYHHUKOB  YIJIEBOJOPOAOB  (yrIJs,
MPUPOIHOTO ra3za, HeTH) B OBITY, CETHCKOM XO3SHCTBE, Ha TPOU3BOJICTBE
U TIOHMMAaHHWE 3HAYCHUS KUPOB, OCIKOB, YIJIEBOJOB JJIsi OpraHW3Ma
YeJIOBEKa; YMCHHE IMPOTHO3UPOBATH BIIMSHUE BEHICCTB M XHMHUYCCKUX
IIPOLIECCOB HAa OPraHM3M Y€JIOBEKa U OKPYXKAIOUIYIO0 IPUPOJHYIO CPEY

3.2

YMEHUE HUHTErPUPOBaTh XHMHUYECKHE 3HAHMS CO 3HAHUSAMH JAPYrHX
y4€OHBIX IPEIMETOB

3.3

HaJIM4YMe OMbITa paboThl ¢ Pa3IMYHBIMU MCTOYHMKAMHM MH(POPMALUHU IO
XUMUM (HaydHas W Hay4yHO-TIOMYJIsIpHAs JIMTEpaTrypa, CJOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATDb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBPAIICHUAX U NPAKTUICCKOM ITPUMCHCHUHN U YMCHUC HUCIIOJIb30BAThH eé
AJI1 pCHICHU A y‘{e6HO'HO3HaBaTeJILHI>IX 3agaq

Brnanenne ocHOBaMH TOHSTHIHOTO amnmapara ¥ CUMBOJHYECKOTO SI3bIKA
XUMHH JJIS1 COCTaBIeHHUS (HOPMYT HEOPTaHWYECKHUX BEIIECTB, YpPaBHEHUN
XMMUYECKHUX peakluii; ocHoBaMU xuMHuuyeckoid HoMeHkIaTtypsl (IUPAC u
TPUBUAJIBHOM )

YMeHue OOBACHATH CBSI3b MMOJIOKEHUsI dieMeHTa B [lepuogmueckoit
CHCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsiyl sjapa, oOIIee YHCIO BIIEKTPOHOB),
pacIpenelieHueM D3JIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSAM AaTOMOB
MIEPBBIX TPEX NIEPUOOB, KAIHS U KalbLUs

IIpencraBienue 0 NMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX
AIIEMEHTOB (paguyc aToma, >SIEKTPOOTPUILIATENBHOCTh), MPOCTBIX U
CJIO’KHBIX BELIECTB OT MOJIOKEHUS 3JEMEHTOB B [lepuoanyeckon cucreme
(B ManpIX MEPUOAAX M INIABHBIX MOATPYIIAX) U 3JIEKTPOHHOIO CTPOCHHUS
aToMma

YMmenue kiaaccuumpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA




7.3

XUMHUYCCKHUEC pCaKIINU

8 YMeHue onpenensrs:
8.1 BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, 3aps]] HOHA
8.2 BUJI XMMHYECKOM CBS3M U THUI KPUCTAIMYECKOM CTPYKTYyphl B
' COETMHEHUAX
8.3 XapakTep Cpe/bl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUECKUE CBOMCTBA!
HPOCTBHIX BEIIECTB (KUCIOPOA, 030H, BOJOPOJ, IrpaduT, ainMas, KpeMHHUH,
9.1 asot, gocdop, cepa, XJI0p, HATPHI, KATWH, MAarHUN, KaJIbIHi, aTIOMAHUH,
JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO, CEPOBOAOPOA, OKCHABI M THIPOKCHIBI MeTaisoB I-II1A
9.2 rpynm, amomunud, meau (1), nunka, xenesa (11 u 1), okcuae! yraepona
' (I u 1V), xpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a3oTHcTas, a3oTHas, ¢GocdopHas, yrompHasi,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT
9.3 X COCTaBa M CTPOCHHUS, NMPHMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOWCTB, BO3MOXXHOCTH TMPOTEKaHHWS XHUMHYECKHX TPEBpAlICHUN B
Pa3INYHBIX YCIOBUAX
10 YMeHne coCTaBIsATh MOJIEKYJISIPHBIE 1 MOHHBIE YPABHEHUS PEAKIIHiA, B TOM
51 () X
10.1 peaknuii HOHHOro oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEaAKITHI
10.3 WITIOCTPUPYIOIIUX XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIAccOB (IpYIII)
' HEOPTaHWIECKHMX BEIIECTB
10.4 MOJTBEPKIAIOIINX T'€HETUYECKYIO B3aUMOCBS3b MEXK/1y HUMHU
11 YMeHue BIYUCHIATh (IPOBOAUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
' JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSTMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHUSIM XUMHUYECKUX PEAKIIUN U HAXOUTh KOJIMYECTBO BEIECTBA,
' 00BEM U MacCy peareHTOB WU MPOJYKTOB PEaKIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM METOAAMU HAyYHOTrO IMO3HaHUs (HaOsoJeHHe, U3MEpEHHUE,
121 HKCIEPUMEHT, MOJAEIMPOBAHNE) NIPU U3YUYCHUM BEILIECTB U XUMUYECKHUX

SBJICHU; yMEHUE CPOPMYIHUPOBATH NPOOIEMYy U MPEAJIOKUTH MyTH €&
pelieHus




12.2

0e301acHoi paboThl C XMMUYECKUMH BEIIECTBAMH, XUMUYECKOU MTOCYI0M
1 1a00paTOpPHBIM 000pYAO0BaHUEM

12.3

npaBUJIaMd 0€30TaCHOTO OOpAIeHUs C BEIIeCTBAMH, UCIOIb3YEMBbIMU B
MOBCEHEBHON JKM3HU, MpaBWIaMU TOBEACHHUS B LEIAX COEpeKeHUS
3J0POBbSI W OKPYXAIOUIEH MPUPOAHOM Cpelpl; IOHUMaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS Ha )KUBBIE OPTraHU3MBI ONIPEeIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13

Hamune MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHHUA U OCYIICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3ydeHHe U ONHcaHue (HU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU U XUMUYECKUMU SIBICHUSMM; ONBITHI, WIUIIOCTPUPYIOLINE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

13.2

HU3YUCHUC crmoco0oB pa3aciICHUs cMmecelt

13.3

MOJIYYCHHEC KUCIOpOaa U U3YyUCHUC CT'0 CBOﬁCTB; MMOJIYy4CHHEC BOAOPOJa U
HU3YUCHUC CT'0 CBOﬁCTB; MOJIYUYCHHEC YTJICKUCIIOIO Ira3a U H3YUCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEIEIEHHOM  MacCcoBOM  JoJie
pPacTBOPEHHOIO BEILECTBA

135

IIPUMEHEHNE MHJUKATOPOB (JJaKMyca, METHJIOpaHka U (QeHoI(TalenHa)
JUISL OIIPE/IETIEHNSI XapaKTepa Cpeibl B pacTBOpaxX KUCIOT U LIeTI04eit

13.6

MCCJIEI0BAHKE U ONUCAHUE CBOMCTB HEOPIraHMYECKUX BEILIECTB PA3IUYHBIX
KJIACCOB; M3y4Y€HUE B3aMMOAECHCTBHS KUCIOT C METaUIaMH, OKCHIaMH
METaJIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMHU;
MOJIydYeHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOTO MeTaylia
JIpYyIrMM W3 pacTBOpa COJIM; HCCIeJOoBaHHE aM(OTEpHBIX CBOMCTB
TUAPOKCHIOB ATIOMUHUS U IITHKA

13.7

pelIeHNE DKCIEePUMEHTANBHBIX 3amad 1mo TemMaM: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUI»; «INEKTPOIUTHYECKAs TUCCOLMALU;
«BaxxkHele HeMeTaJlJIbl M MX COSTUHEHU; « BakHenre MeTamibl 1 UX
COCIUHCHMUS

13.8

XUMHUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKK MPOTEKaHUS
peaKIyii HOHHOTO OOMEHA; KAaYeCTBEHHBIE PEAKIINN Ha TIPUCYTCTBYIOIINE
B BOJHBIX DPACTBOpax HOHBI XJOPHI-, OpOMHUA-, WOAWIA-, CyIb(dat-,
docdar-, kapOOHAT-, CUIUKAT-aHWOHBI, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI, MarHMs, KaJIbITUS, aTFOMHHUS, JKene3a (2+) u xenesa (3+), meau
(2+), nuHKa

14

YMenue:

141

OpPEACTaBIATh  pe3ydbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeabCcTB, TIpaUKOB M TAaONMMIl M BBIBIATH OSMIMPUYECKHE
3aKOHOMEPHOCTHU




14.2

YCTaHAaBJIMBATb CBA3U MCKAY PCaJIbHO Ha6JIIO,HaCMLIMI/I XHUMHUYCCKUMU
SABJICHUSAMH M IIpoHeCcCaMu, IMPOHUCXOAAINIMMH B MaKpO- U MHKPOMHPE,
00BACHATH IIPpUYUHBI MHOFOO6paSI/IH BCIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
12 ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE AJIeMEHThl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
’ [IpocThie U Cl0KHBIE BELIECTBA.
13 Xumudeckas Gopmyrna. BaaeHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTETCHb
' OKHCJICHUS
3aKOH TIIOCTOSHCTBA cocraBa BemlecTB. (OTHOCHUTENbHAs aTOMHAas  Macca.
14 OTtHocuTenbHAsE MOJIEKYJIsIpHasl Macca. MaccoBasi 10J1s1 XMMHUYECKOTO 3JI€MEHTa B
COCIUHCHHUU
15 KomnyectBo BemectBa. Monb. MonsipHas macca. MonspHbli 00bEM  Ta30B.
' B3auMocCBA3b KOJIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA
16 Du3nYeCcKrue U XUMUYECKUE SIBJICHUS. XUMUUYECKas peakius u e€ Mpu3Haku. 3aKoH
' COXpaHEHHUs MAcChl BEUIECTB. XMMHUUECKUE YPABHEHUS
9 Ilepnonnueckuit 3akoH u Ilepuognueckas cucrtema XMUMHYECKUX diemeHToB J[.M.
MenneneeBa. CTpoeHHEe aTOMOB
Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUYECKUX 3nemeHToB J[.U.
2.1 MengeneeBa. Ilepuoasl u rpymnmbl. OU3HYECKHI CMBICI TOPSAKOBOTO HOMEPA,
HOMEPOB MEPUO/Ia U TPYMIBI DJIEMEHTA
Crpoenue aromoB. CoctaB aTromMHbIX saep. M3orombl. DnekTponsl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ O0OJMIOUeK aToMoB  TepBbIX 20 XUMHYECKHX  DJIEMEHTOB
ITepnonnueckoi cucrems! /.M. Menneneena
3aKOHOMEPHOCTU B H3MEHEHUU CBOWCTB XMUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX
53 NepUoAOB, Kaius, Kaiublus (pagmyca aToMOB, JJIEKTPOOTPHUIATEIHHOCTH,
' METANINYECKUX U HEMETANTMYECKUX CBOMCTB) M UX COCIMHEHUN B COOTBETCTBHUHM C
MOJI0KEHUEM AJIEMEHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB
3 Crpoenue BelecTBa
Xumudeckass  cBsizb. KoBanmeHTHas  (MOJsipHAsT W HEMOJIApHAsi)  CBS3b.
3.1 DIIEKTPOOTPHUILIATETLHOCTh XUMUUYECKUX 3JIEeMEHTOB. MloHHas cBs3b. MeTamnueckast
CBSI3b
Tumbl  KpUCTAIUTMYECKUX  PEmIETOK  (aTOMHAs, HWOHHAsA, METALTHYECKas),
3.2 3aBUCHUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH W BHIA
XHUMHYECKOU CBS3U
4 Baxnelime mnpeacTaBuTeNM HEOPraHMYECKWX BemecTB. HeMeraimibl u uX
coequHEHM. MeTajabl U X COSTUHECHHUS
41 Knaccudukanms u HOMEHKIATypa HEOPraHWYECKUX COCIUHCHHIA: OKCHJIOB

(comeobOpasyromie: OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIC) U HECOICOOPa3yIOIIHE;




OCHOBaHUH (ménoun u HEpPacTBOPUMBIE OCHOBaHU); KHUCJIOT
(kucnopoacoepkale U O0eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

du3nueckrue M XHUMHUYECKHUE CBOMICTBA MMPOCThIX BCUICCTB-HEMCTAJUIOB: BOAOPOAA,

42 XJIOpa, KUCIIOPO/a, cepsl, a30T1a, Gocdopa, yriepoaa, KpEMHHS
du3nuecKue U XMMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAIIJIOB: JIMTHS, HATPUSI,
4.3 KaJlisg, MarHusi W KaJblUs, AaTIOMHUHHS, JKele3a. OJIEKTPOXUMHUYECKUU Psij
HaIpsHKEHUH METAILIIOB
44 ®usznueckue U XMMHYECKHE CBOWCTBA BOJOPOAHBIX COEJUHEHUN HEMETAJLIOB:
' XJIOPOBOAOPOJa, CEPOBOAOPOIA, AMMHUAKA
dusnveckue U XUMHYECKHE CBOKCTBa OKCHI0B HeMeTalloB: cepol (1V, V1), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuus(IV). IToaydeHre oxkcumon
HEMETAaJUIOB
46 Xumuyeckue cBoiicTBa okcunoB: MeTaioB |A—IIA rpynn, nuuka, memu(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVUMUYECKUE CBOHCTBA OCHOBaHHMA W aM(OTEPHBIX THIPOKCHIOB (Ha IpUMEpe
4.7 TUIPOKCUIOB aIIOMUHMS, *Kese3a, HuHKa). [lomyuenne ocHoBaHuil 1 aMoTepHbIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOAHOM, CEPOBOJOPOIHOM,
48 CEepPHHUCTOM, CEpHOM, a30THOU, (GOCHOpPHOH, KPEeMHHEBOU, yroibHOU. OcoObie
' XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOU M a30THOM KHCIIOT. [lomyuenne
KHUCIIOT
4.9 OO0me xuMHYeCcKue CBOMCTBa cpenHux conet. [lomyuenue coneit
4.10 [Tonyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJA, KHUCIOPOAa, aMMHaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [ToryueHne ammuaka, CEpHOM M a30THOW KHCIOT B IMpOMBbIIUIeHHOCTU. OOmue
' CHOCOOBI MOJTYYEHUS METAJUIOB
412 | TeHermyeckas CBS3b MEXKIy KIIaCCAMH HEOPTAaHWMYECKUX COSIMHEHHI
5 XUMHYECKUE PEeaKun
Knaccudukanuss XuMUYECKUX peakIMil M0 pa3IMYHbIM TMPU3HAKAM: 0 YUCITY H
5.1 COCTaBY yUaCTBYIOIIHMX B PEAKIIMH BEIIIECTB, IO TEIIOBOMY P (HEKTY, IO U3MEHEHHUIO
CTENeHEeN OKUCTIEHUS XUMUYECKUX AJIEMEHTOB
59 TeroBoit 3PPexT XUMHUECKON peakIy, TEPMOXUMUUECKHE YpaBHEHHs. DK30- U
' SHAOTEPMHUUYECKUE PEeaKINH. TepMOXUMHUUYECKHE YPaBHEHUS
OKHCITUTENIbHOBOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENTd U BOCCTaHOBUTEIIU.
5.3 [Ipomecchl OKHUCJICHUS u BOCCTaHOBJICHUSI. DIIeKTPOHHBII Oaytanc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIIUU
5.4 Teopust 37€KTpOIUTHYECKON Auccouuranvu. KaTHoHbI, aHMOHBI. DJIEKTPOIUTHI U
' HedIeKTpoNuThl. CUibHBIE U clladble 31eKTPOIUThl. CTeneHb AUCCOHalu
55 Peaknun moHHOTO OOMEHa. YCIOBUS TPOTCKAHUS PEAaKIMii HMOHHOTO OOMEHa,

IIOJIHBIE U COKPAILEHHBIC HOHHBIC YPABHEHUS PEAKLIUN




XHUMHA U OKpYXKarolas cpena

BemectBa u  marepuanbl B INIOBCEIHEBHOM KM3HM 4eloBeka. beszomacHoe

6.1 UCTIOJIb30BaHUE BEUIECTB M XMMHUECKUX peakuuii B mabopatopuu u Owity. [lepBas
MIOMOIIb TIPU XUMHUYECKUX 0’KOTaX U OTPABICHUAX
XUMHUECKOE 3arpsi3HEHUE OKpPY)Karolled cpelibl (KMCIOTHBIE JOXKH, 3arpsi3HEHHE
MOYBBI, BO3JyXa M BOJOEMOB), CcrocoObl ero mpenoTBpamienus llpenenbHas

6.2 nonyctumas koHuentpamus BemectB (I[IJK). Ponp xumum B pelnieHun
OKOJIOTHYECKUX TpobieM. YcuieHue napHUKOBOro dddekra, paspymieHue
030HOBOT'O CIIOS
[Tpumenenue cepsl, a3ota, pochopa, yriaepoaa, KpeMHHUS U KX COSAMHEHUH B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CEeIbCKOM Xo3stiicTBe. [IpiMeHeHne MeTayioB U

6.3 CIUIaBOB (CTasb, YYT'yH, AIOPATIOMUHUH, OpOH3a) B OBITY W MPOMBIIUICHHOCTH MX
coeauHeHuil. [ToHsTHE O KOPPO3UN METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3Hu

6.4 [TpupoaHbIE HCTOYHUKHU YTICBOJOPOIOB (YTOJib, IPUPOIHBIN ra3, HEPTh), MPOLYKTHI

' ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHayanpHble MOHATUS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX

6.5 yriepoaa (MeTaH, 3TaH, STHJICH, alleTHIICH, ATaHOJ, TJUIEPUH, YKCYCHAsI KHCIIOTA).

' [ToHsATHE O OMOJOTHYECKH BaXKHBIX BEIIECTBAX: )KUpax, O€JKax, yIiIeBoJax — M UX

POJIH B KU3HU YEIIOBEKA

7 Pacuérsr:

7.1 1o (¢opMyaaM XMMUYECKHX COEAMHEHHH

7.2 Macchl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YPaBHEHUAM




YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

I'a6puensu O. C., OcrpoymoB U. I'., Cnankos C. A. Xumus, 8 kiacc. — M.: [Ipocsenienue,
2024.T"a6puensn O. C., OctpoymoB U. I'., Cmagkos C. A. Xumusi, 9 knacc — M.:
[Ipocsemienue, 2024,2025.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
MeTtoaudeckue pekoMeHaanuu MHCTUTYTa cTpaTeruu pa3BUTUs 00pa3oBaHusl 00 0COOEHHOCTIX
npenoaaBaHus npeamera «Xumusi» B 2026-2027 yueOHOM ro1y
Metoaudeckoe mocoone k YMK O. C. I'abpuensuna, M. I'. Octpoymosa, C. A. CraakoBa
(6azoBbIil ypoBeHb, 8-9 kmaccel). B HEM — mnpuMepHOe TeMaTHYeCKOe IUIaHUPOBaHUE,
MOAPOOHBIE PEKOMEHIALIMHU 10 TTPOBEICHUIO YPOKOB, pabOTe ¢ TEKCTOM yueOHUKA, OpraHU3alun
KOHTpPOJISL. Prosv.ru +1
[Toypounsie paspadotku (Hanmpumep, O. H. Scrpedosa st 8 u 9 kimaccor). Coaepxar AeTaabHbIC
IUJIaHBl YPOKOB, BAPUAHTHI KOHTPOJIBHBIX, TECTOBBIX U CAMOCTOATEIBHBIX PaOOT, METOIUYECKUE
yKa3aHUs K JJabOpaTOpHBIM ONbITaM. Vaco.ru +1
COOpHUK KOHTPOJBHBIX M CaMOCTOSATENbHBIX paboT k YMK (a7 omepaTMBHOTO TEKYIIETO
KOHTPOJIS).

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
HUHTEPHET
DJiekTPpOHHas (popMa yyeOHUKA (JIOCTyIHA Ha Tuiatopme uzaarenbeTa «lIpocsenienue») —
ya00Ha ISl IEMOHCTPAIMK Ha YPOKE, IPYIIOBOM pabOThI, JOMAITHETO H3yJIEeHHS.
Poccuiickas sekTponHas mkoJa (resh.edu.ru) — B pasuene «XuMHs» €CTh YPOKH C BHJIEO,
MHTEPAKTUBHBIMH 33JaHUSIMU M IPOBEPOYHBIMU pabOTaMH IO TEMaM Kypca.
Enunas kosutekiusi iugpoBbix oopa3zoBaTesbHbIX pecypcos (School-collection.edu.ru) —s
NpEAMETHON KOJUTEKIHMH «XHUMUS» COOpaHbl BHIACOOMBITH (B TOM 4YHCJIE TE€, YTO CJIOXHO
MPOBECTH B KJIACCE W3-3a HEXBATKU PEAKTHBOB), MHTCPAKTUBHBIC 3aJaHUSI, CXEMBI, HIUTIOCTPAIIUH
K TeMaM y4eOHuKoB ['abpuensHa. web.archive.org +1.
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