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NNOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XHMMHU OCHOBHOro o0Immero ooOpazoBaHus (YriayOnEHHBIH YpPOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOU
porpaMMbl OCHOBHOTO o01mero oOpaszoBanus, mnpexacraBieHHbIx B @T'OC OOO, ¢ yuerom
benepanbHON paboyeit mporpaMMbl BOCITUTAHHS.

[Iporpamma o xumun pa3paboTaHa ¢ IENbI0 OKa3aHUsI METONYECKON TIOMOIIN YIUTEIIO B
co3iaHuM paboueil mporpaMmbl 10 y4eOHOMY MPEIMETY.

[Iporpamma mo xumHuM AaéT TPEACTABICHHUE O WENAX, OOmel cTpaTeruu OO0ydeHus,
BOCIIUTAHMUSI W Pa3BUTUS OOYYAIOIIMXCS CpPEACTBAaMH Y4eOHOrO IpeaMeTa, OIpeneiseT
00s13aTesIbHOE PEAMETHOE COIEPIKaHUEe, €ro CTPYKTYpPY MO pas3zenaM U TeMaM, paclpeaeieHue
110 KJIaccaM, PEKOMEHyEMYIO IOCJIE10BATEILHOCTh U3YUEHHSI XUMHUH C Y4ETOM MEKIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH
oOyyaromuxcs. B mporpamme mo XMMHU YYUTHIBAIOTCSI BO3MOXKHOCTH Y4EOHOTO TpeaMeTa B
peanu3anuy TpeOOBaHMM K IMJIAHUPYEMBIM JMYHOCTHBIM, METAlpEeIMETHBIM U IPEIMETHBIM
pesyabTaraM oOy4yeHHss M B (POPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOMN
JEATEeTLHOCTH 00YYaIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJICP KAHMS.

M3yueHne XWMHM Ha ypPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs OPHEHTHPOBAHO Ha
OOIIEKYTbTYpPHYIO ~ TIOJATOTOBKY, HEOOXOJAMMYIO Ui  BBIPAOOTKH  MHPOBO33PEHYECKHX
OPUCHTHPOB, Pa3BUTHS WHTEIUICKTYAJIBHBIX CIIOCOOHOCTEH M WHTEPECOB OOYYAIONIUXCS, Ha
POJOHKEHHE 00YUEHHUs HAa YPOBHE CpPEeIHEro 00IIero o0pa3oBaHusL.

3HaHUE XUMUH CITY>)KUT OCHOBOH 11 (POPMUPOBAHUS MHUPOBO33PEHUS 00YUArOIIETroCs, €ro
IPE/ICTaBICHNN O MaTepHUATILHOM EMHCTBE MHUpPa, BXKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMHEH
IPECTaBICHUS O MPEBPAIIECHUAX YHEPTUN U BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS II100aTbHBIX
npoOjeM  yCTOWYMBOTO  Pa3BUTHS  YEJIOBEUECTBA —  CBIPbEBOM,  DHEPreTHYECKOM,
IPO/IOBOJILCTBEHHOM  Tpo0seM, MpoOJieMbl  3KOJIOrMYeckod  Oe3omacHocTH, MIpobdiem
3PaBOOXPAHCHHSI.

N3ydenune xumMuu:

CIOCOOCTBYET pealin3allii BO3MOXKHOCTEH /Il CaMOPa3BUTHS U (POPMUPOBAHHS KYIbTYPHI
JUYHOCTH 00YyYaIOMIUXCsl, X O0IIeH 1 (PyHKITMOHAIBPHOU IPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OOydJaroIImXcs,
HaBbIKOB ux CaMOCTOSITCILHOU yqe6H0171 JACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX )41
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCCIHCBHOW JKHU3HH, TaK W B
npo(hecCHOHALHOM IS TEIILHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYyIHOTO MBIIICHUS, 3aKIa/IbIBAET OCHOBBI MPEJCTABICHUN O
€MHCTBE TIPHUPOJBI U UYEIOBEKA, SBISICTCS KIIOUYEBBIM ATAloM B (OPMUPOBAHUU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yYaIOLINXCS;

croco0cTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBCHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTHMYECKOE OOpa3oBaHUE
oOydJaronuxcs.



JlanHble HampaBieHHs B OOy4eHHMM XHMHUHU 00€CIEeUMBAIOTCS CHIEUU(HUKON colep:kaHus
npeaMeTa, KOTOPbIN SIBJISEeTCS MeAarornyeckd alalTHPOBAHHBIM OTPA)KEHUEM OIpeIeIeHHOrO
JTama pa3BUTUS XUMHUH.

Yray6néHHbI Kypc XUMHUU OCHOBHOT'O 00IIEro 00pa30BaHUsl OPUEHTHPOBAH HA OCBOCHHE
00YyYaIOIIMMHUCST CHCTEMBI NIEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHWYECKOW XHUMHH,
OCHOBOITOJIATAIOIINX MPEACTABICHUNA OOIIEH XMMHUUM W OTHENbHBIX 3HAYUMBIX TOHSATHHA
OPraHNYEeCKON XUMHH.

CtpykTypa coaepskaHusi MPorpaMMbl M0 XUMHH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CoaepiaHue CKIAABbIBACTCS W3 CHUCTEMbl MOHITHH O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBI TMOHATHH O XUMHUYECKOM peakmuu. OO 3TH CHUCTEMBI
OpI‘aHI/IBOBaHBI 110 HpI/IHI_[I/IHy IIO0CJICA0BATCILHOTO pa3BI/ITI/I$I 3HaHHﬁ Ha OCHOBC TeOpeTI/I‘IeCKI/IX
MPEACTABJICHUI pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TE€OPUHU KaK OCHOBBI BCEIO €CTECTBO3HAHUS;
ITepuonnueckoro 3akona /.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOU CBA3U;

MPEJICTABICHUIA 00 IEKTPOIUTUYECKON TUCCOLUAIIMN BEIIECTB B PacTBOPax;
0 XMMUYECKON KUHETUKE U TEPMOIMHAMUKE.

B OCHOBY TEOpETHMYECKMX 3HAaHUH TIIOJIOKEHBI AMITUPUYECKH TOJYYCHHBIC (DaKTHI.
TeopeTnueckue 3HAHUS PA3BUBAIOTCS IMOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy
1 00€CTIeUrBAIOT OO0YYaIOIMIMMCS BO3MOXKHOCTH OOBSACHITH W TPOTHO3WPOBATH CBOWCTBA,
CTPOCHUC U O6J'IaCTI/I MPAKTUYCCKOI'0 NIPUMCHCHUS U3YyHdCMBbIX BCILICCTB.

OcBoeHnue cofep>kanusi MPOrpaMMbl IO XUMHHU MPOUCXOAUT C UCTIOIH30BAHUEM 3HAHUN U3
paHee M3y4YEHHBIX Y4YEOHBIX MPEIMETOB: OKPYXKAIOMUil Mup, Ouonorus, pu3nkKa, MaTeMaTUKa,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[Iporpamma OCHOBHOTO o00IIEro oOpa3oBaHUs MO XHUMHUH (YIIIyOJIEHHBIM YPOBEHB)
OPUEHTHPOBAaHAa Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa oOpa3oBaHMs, CHEHH(PUKH
y4eOHOro TpeaAMeTa U 00ECIICYeHHE YCIIENTHOTO OOYYeHHS Ha CIICIYIOIIEM YPOBHE 00pa3OBaHMS.
B nporpammMe o XuMum peagn3yercsi pa3BUBaIOIIas U MPaKTHUECKasi HAIIPABICHHOCTh 00yUeHHS
xumud, nuddeperimanis o0ydeHus, BKIIoYaronas npoGuiIbHYI0 TOATOTOBKY 00yYaIOMUXCs 1
HoCJeayIolee CaMOONpeiesIeHHe B BEIOOpe HanpaBiIeHUs 00yueHHsI B PO UIBHBIX Ki1accax.

VYrany6néHHoe M3ydYeHHE XUMHM CIIOCOOCTBYET pealM3aluy 3a1ad MpoQecCHOHATbHON
OpPHUEHTAIIMM ¥ HAIPABICHO Ha TMPEJOCTABICHUE BO3MOXHOCTH KaXIOMY OOyJaromeMycs
MPOSIBUTh CBOW HHTEJUIEKTyalbHBIE M TBOPYECKUE CHOCOOHOCTH TpPU H3YYCHHH Y4eOHOTO
npeaMeTa, HEOOXOIUMbIEe JUIsl TPOJOJDKEHHS oO0pa3oBaHUS U JAJbHEHIIEH TpyaoBOH
JIESITCIIbHOCTH.

[Mporpamma o xumuu (yriayOnE€HHBIA YpOBEHB) NMpEIHA3HAYEHA Ui HMCIOJIH30BAHUS B
00pa30BaTeNbHBIX  OpPraHU3AlMAX, pPEATM3YIOUMX Mporpammbl  AU(QepeHIIMPOBAHHOTO
(yriyonéaaoro, mpo(IIbHOTO) U3YYCHHS OTACIBHBIX YIEOHBIX TPEAMETOB Ha YPOBHE OCHOBHOTO
o0riero oOpa3oBaHusL.



OO6pa3zoBatenbHble GYHKIIUA XUMHUH, U3y9aeMOW Ha yriIyOJICHHOM YpOBHE, PEau3yIOTCS B
npouecce (GOPMUPOBAHUS 3HAHUI OCHOB XMMHYECKONW HAyKd Kak oO0JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, 00JIACTH MPAKTUYECKOW NEATETHHOCTH YeIOBEeKa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBON KyNbTypbl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMBI
XUMHUYECKHUX 3HAHUMA — BaXXHEHINX (DaKTOB, MOHSITHIA, 3aKOHOB M TEOPETUYECKUX TOJIOKEHUH,
JIOCTYITHBIX 00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, SA3blKa HAyKH, B MPHOOIICHUU K
HAyYHBIM METOJIaM TO3HAHUS MPH W3YYCHHH BEUIECTB U XMMHYECKHUX peakiuii, OpMUPOBAHUN
Y Pa3BUTHH MO3HABATEIBHBIX YMEHHUM M CIOCOOOB AESITENbHOCTH U MX MPUMEHEHUH B y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIE0BATEIBCKOM IEeATeIbHOCTH, OCBOCHUHU TIPABHI 0€30TaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[enu u3yueHuss XUMUK OTPaKatoT HANPABICHHOCTh 00y4YEeHUs Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (hopMupoBaHHE €€ UHTEIJIEKTa U 00IIel KyIbTypBbI.

W3yueHne XuMUU HaIIpaBICHO HA JOCTHKCHUE CIICYIOLIUX LICJICH:

¢dopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHITHIO PELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

dbopMupoBaHUE CUCTEMbl XMMHUYECKUX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHO-HAy4YHOMU
KapTUHBI MUpa, KaK OCHOBBI JUISI MOHUMAHHUS XMMHUYECKON CTOPOHBI SIBICHHM OKPYKAIOIIETO
MHUPa, OCBOEHUE SI3bIKA HAYKH;

npuoOIeHne 00yJaromuXcs K CaMOCTOSATEILHON MO3HABATEIIPHOW M MCCIIEI0BATEIbCKOM
ACATCIIbHOCTH, K HaquBIM METOAaM IIO3HAHMA, (bOpMI/IpOBaHI/Ie MOTUBaAIIUU " pa3BI/ITI/Ie
CIOCOOHOCTEHN K U3yUYEHUIO XUMHUH;

dbopmupoBanue oO0IIei (HYHKIIMOHATLHON W €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
YrcIie yMEHUH OOBSICHATH U OIICHUBATH SIBJICHUS OKPY/KAIOIIETO MUPA, UCTIONIB3Ys 3HAHUS U OTIBIT,
NOJYyYCHHBIC MPU U3YYEHUH XUMHHU, NPUMEHATh UX IPU PELICHUH MpoOJIeM B IMOBCEIHEBHOM
KU3HU U TPYTOBOH EATEIHHOCTH;

pa3BuTHE y OOy4yaloOUIMXCsl MHTEpeca K HM3YYEHHUI0O XUMUU U cdepaM JesTeNbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIUMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOPHIS H
HAINPAaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHUS;

OCO3HAHHE LEHHOCTH XWUMHUYECKMX 3HAaHMM B JXU3HU 4YEJIOBEKA, IOBBIIICHUE YPOBHS
DKOJIOTUYECKON KYJIBTYPhI, HENPUATHE NEHCTBHUM, IMPUHOCAIIMX Bpel OKpYXKalollehd cpene u
3I0POBBIO JIIOJIEH;

npuodpereHre O0OyUYaIOLUMUCS OMbITa CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), HEOOXOAUMBIX JIJIsl pa3IUYHBIX BUJIOB JI€ATEIHHOCTH.

Ha yrny6nénnoe n3ydenue yaeOHOTo npeamera « XuMus» otBoautes mo 102 waca B 8 u 9
KJaccax (3 yaca B HEZIeNI0), TO €CTh 2 Yaca B HeJlelro 3a cuét oos3arenpHoi yactu OOIT OO0 u
1 gac 3a cuét wactu OOIl OO0, popmMupyemoii ydacTHUKaMu 00pa30BaATECIbHBIX OTHOIICHUM.
Bcero 204 gaca 3a 18a rosa o0y4eHus.

COJEP)KAHUE OBYYEHUA



8 KVIACC

HepBOHa‘laJIbeIe XUMHNYECCKHUE NMTOHATHUSA

Xumusi — BakHash 00JIaCTh €CTECTBO3HAHUSA M TMPAKTHYECKOW JESITEIIBHOCTH YEIOBEKa.
[Tpeamet xumun. Ponbs xumuu B )ku3HU YenoBeka. Kpatkue cBeneHust 00 UCTOPUH BOSHUKHOBEHUS
U pa3BUTHUS XUMHUHM. XUMHS B cUCTeMe HaykK. Tenma u BemecrBa. PU3MUYECKUE U XUMHUYECKHUE
CBOWCTBA BEIIECTB. ArperaTHble COCTOSIHUSI BemiecTB. [loHSATHE O TEOpPEeTUYECKUX U
SMIIMPUYECKUX METOJaX IMO3HAHUS B €CTECTBEHHBIX HaykaX. lIpencraBieHuss o HaydHOM
MO3HAHUM Ha YMIIUPUYECKOM ypOBHE: HAOJIOICHHE, H3MEPEHNE, SKCTIEPUMEHT, MOJICITUPOBAHHE,
BbIuncieHue. [IpeacraBienrs o HAyYHOM MO3HAHUU Ha TEOPETHYECKOM YPOBHE: HAyIHbBIC (DAKTHI,
npoOJjema, TUIIoTe3a, TEOPHs, 3aKOH.

S3b1k xumun. UCTOUYHUKH XUMUYECKON HH(DOpMAITUH.

[TonsiTie 0 Meromax pabOThI ¢ XMUMHYECKUMHU BerecTBaMu. OOOpymOBaHHME HIKOJIBHOMN
xuMuyeckoi nabopatopuu. [IpaBuna 6e30macHOro odparieHus ¢ BEIecTBaMH U J1a00paTOpHBIM
000pyTOBaHUEM.

YucTele BemecTBa W cMmecH. [IpupoaHbie cMecHu: BO3IyX, HPHUPOIHBIA Ta3, HEPTH,
IPUPOJHBIE BOJABI, TOPHbIE MOPOJALI M MUHEpalibl. [IoOHATHE O TOMOTEHHBIX M Te€TEPOTreHHBIX
cmecsx. CriocoOwl pa3aenenus cmeceit. O4rcTKa BEIIeCTB.

BemectBa M xumuueckue peakuuu. ATOMBI U MOJIEKYJbl. XHMHUYECKHUE DIIEMEHTHI.
CHMBOJIBI XMMHYECKUX 3JE€MEHTOB. [IpocThie M coXkHBIE BemecTBa. MeTauibl U HEMETaJlIbL.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS.

Xumuyeckasi popmyna. BaeHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemecTB. Onpe/esieHrne BaJIeHTHOCTH 3JIEMEHTOB 10 (hopMysiaM OMHAPHBIX COeTUHEHUN
U cocTaBieHue GopMysl OMHAPHBIX COCAMHEHHMH MO BaJEHTHOCTH 31eMEeHTOB. OTHOCUTENbHAs
aTomHasi Mmacca. OTHOCUTENbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi 10Jisl XUMUYECKOTO 3JIEMEHTA
B coenquHeHnu. Haxoxxaenue npocreiiieit popmysbl BEIecTBa 0 MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonnuectBo Bemecta. Mosb. MossipHast Macca. B3auMoCBs3b KOJIMYECTBa, MACCHI M YU CJIA
CTPYKTYPHBIX €IMHUII BemiecTBa. PacueTsl o ¢popmynaM XMMHUYECKHX COeIMHEHHA. MospHas
Macca CMECH BelecTB. MoJibHas J0/s XMMHUYECKOrO 3JIEMEHTAa B coeauHeHuH. Haxoxknenue
npocTteiniel (opMyIbl BEIIECTBA IO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

@u3nyeckue U XUMUYECKHUE SIBICHHUS. XUMHUYECKas PEAKIUs U €€ NPU3HAKU. Y CIOBHUS
MPOTEKAHUsI XUMUYECKHUX PEaKIMil. 3aKOH COXPaHEHHUSI MacChl BEECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. XKusns u nesrenbHocts M.B. JlomoHocoBa. Xumuueckue ypaBHEHUS. TUIIBI XUMUYECKUX
peakmuii  (COeNMHEHHS, pAa3JOKCHMs, 3aMelieHus, oOMeHa). PacueTpl MO XWMHUYECKHM
YpaBHEHUSM.

DKCMEPUMEHTATbHOE U3YUCHHE BEUIECTB U SIBICHUI. 3HAKOMCTBO C XMMUYECKOM OCY/I0M,
C mpaBUJIaMU paboTHI B TAOOPAaTOPHH U IpUeMaMy 0OpalieHus ¢ 1a00paTOpPHBIM 000PYAOBaHUEM.



N3ydenue u onrcanne PU3NIECKUX CBOWCTB 00pa3IlOB HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HeMeTtauioB. Habmonenne ¢usndeckux (TMI1aBlIieHUE BOCKA, TassHHE JIbJla, paCTUpAaHUE caxapa B
CTYIIKE, KUTICHUE ¥ KOHACHCAIIMS BOJbI) U XUMHUECKUX (TOPEHUE CBEUYH, IPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJICUCTBHE COABI MIIM MeJa C COJISTHOM KHCIIOTOW) siBIeHuid. O3HAKOMIICHHE C
oOpa3iiaMu BemecTB KoaudecTBoM | Moub. HaOmrogenne u omucaHue MPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuil (pa3joKeHHE caxapa, B3auMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHUIOM
Oapusi, modydyeHue M pasioxenue ruapokcuga menu (II) mpu HarpeBaHuu, B3aMMOJACHCTBHE
xkene3a ¢ pactBopom comu Meau (II). M3ydenme cmocoOoB pasnmeneHus cMmeceil (C mOMOIIbIo
Maraurta, GUIbTPOBAHNE, BhIAPUBAHUE, TUCTUILIALUS, XpoMaTtorpadus), MPOBEICHUE OUYUCTKU
noBapeHHOM comu. HabmioeHue M onucaHue OMBITOB, WILUTIOCTPUPYIOIIUX 3aKOH COXPAaHEHUS
MaccChl.

Baskneiilue npeacTaBUTe I HEOPraHUYECKHX BellecTB

[IpencraBnenuss o razax. Bo3zgyx — cmech razoB. CocrtaB Bo3ayxa. 3akoH ABOTrajpo.
Mounsipabiii 00BEM Ta30B. OTHOCHTEIBHAS IUIOTHOCTH Ta30B. OmpeneneHre OTHOCHUTEIBHOU
MOJICKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO W3BECTHOM OTHOCHUTENIBHOW IJIOTHOCTH.
OO0bEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUUECKHUX PEAKIIHSIX.

Kucnopon — snemeHT M mpoctoe BemiecTBO. HaxokaeHue Kuciaopoga B MPUPOJIE,
buznyeckue U XMMHYECKHUEe CBOIMCTBA (peakluu ropeHus u okucienus). [lpomeccsl okucnenus B
xuBoil mpupone. Okcunbl. [lpumenenne kucimopoaa. CrocoObl TMONYYEHHUS KHCIOpOAa B
naboparopur W mnpombliiieHHOcTU. [lonstne o karanmuzarope. KpyroBopor kuciopoga B
npupone. O30H — aoTpomnHas MoAuduKaius kuciaopoaa. O30HOBEIN CIIOH, ero 3HaUCHUE s
JKUBBIX OpraHu3MoB. Pa3pyiiienne 030HOBOTO CIosl.

TennoBoir 3PdeKT XUMHYECKOW peaKIuy, TEPMOXUMHUYECKHE YypaBHEHHUS, OK30- H
SHAOTCPMHUYCCKUC PCAKIIUU. Tomnuso. Mcnoinn3oBaHue yriid 1 MCTaHa B KAa4YCCTBC TOILIMBA.
3arpsizHeHue Bo3ayxa. [lonsTre o mapHUKOBOM 3 dekTe.

Bomopos — anmeMeHT u pocToe BeecTBo. HaxoxieHne Bo1opoa B pupoie, Gu3ndecKue
U XUMHNUYCCKHUC CBOﬁCTBa, HpI/IMeHeHI/Ie, CHOCO6BI HOJ’Iy‘IeHI/IH. HOHHTI/IC 0O KHCJIO0TaX U COJIsX.
Hcnonp30BaHne BOJIOPOAa B KQUeCTBE TOILIUBA.

Bona. ®usnueckue coiicTBa Bojbl. Boma kak pactBoputens. PactBopsl. HackllienHbie 1
HEHACHIIICHHBIC PAcTBOPHL. PacTBOpUMOCTH BemiecTB B Boje. DakTophl, BIUSAIOIMIME Ha
paCTBOpI/IMOCTb TBep,Z[BIX 148 Fa3006pa3HBIX BCIILICCTB. CHOCO6BI BBIpa)KeHI/ISI KOHl_IeHTpaI_II/II/I
pacTBOPOB: MaccoOBast I0JIsl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAsI KOHIIeHTpaIus. Poib pacTBOpoB
B IIPUPOJE U B )KU3HU YEJIOBEKA.

XuMudeckue cBoiicTBa BOAbl. [loHsATHE 00 OcHOBaHUsX. [loHsSTHE 00 WHAMKATOpax.
KpyroBopot Bojbl B ipupoie. 3arpsi3HeHre TPUPOAHBIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccudukanmust Heopranmueckux coeauHeHuid. Oxcuapl. Kimaccudukamnmss OKCHAOB:
coiieoOpazyrome  (OCHOBHBIE,  KHUCIOTHBIC, aM(OTEpHbIE) W  HECOJe0oOpasyroIIne.
MexnyHapoaHasi HOMEHKJIATypa OKCUIOB. TpuBHalbHbIC Ha3BaHUSA OKCUAOB. Pusnueckue u
XapaKTEepHbIE XWMHUUYECKHE CBOMCTBA OKCHIOB (B3aMMOJIEHCTBHE C BOJIOH, C KHUCIOTaMH |
OCHOBaHUSIMHU, C APYrUMH okcugamu). [looyueHrne okcuioB.

[TonsaTHe O TUIPOKCHIAX — OCHOBAHMSIX M KHCIOPOJCOAEpKAIMX KuciaoTax. Kuciaotsl.
Knaccudukanust kucmor. MexayHapoaHas HOMEHKJIATypa W TPUBHAJIbHBIE Ha3BaHUS KHUCJIOT.
du3nyeckue W XHMHYECKHE CBOMCTBA KHUCJIOT (B3aMMOJCHCTBHE C METaJJIaMH, C OKCHUJIAMH



METaJNIOB, OCHOBAaHMSIMU U cojiiMu). Psin aktuBHOcTHM MetamioB H.H. bekeroma. Ilomydyenue
KHCIIOT. KucnoTsl B mpupoje, NpUMEHEHUE BaXKHEHUIITNX KUCIIOT.

OcHoBanus. Knaccudukarmuss OCHOBaHWM: TIENIOYM ¥ HEPACTBOPUMBIC OCHOBAHMS.
MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHanbHble Ha3BaHUs OocHOBaHMM. Illemoun, nx
CBOMCTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHUJIAaMH, KHUCIOTaMH U COJSIMH) U CIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUWS, WX CBOWCTBA (B3aMMOACHCTBHE C KHUCIOTaMH) U
criocoObl monmydeHus. AmporepHocTs. [loHsiTne 00 amM@oTepHBIX THAPOKCHUIAX (HA TpUMEpe
TUAPOKCUAOB LIMHKA M AJIOMUHUA): XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE C KHUCIOTaMHU U
IeJI0YaMH ) B TIOJTyYCHHE.

Conu (cpemnue, KUCIbIe, OCHOBHBIC, JBOWHBIC). MeXmyHapoIHass HOMEHKIIATypa COJICH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MUECKUE U XAPAKTEPHbIE XUMUYECKHE CBOMCTBA HA IIPUMEpe
cpennux coneit. [Tonyuenue cosei.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

OKCHEPUMEHTAIILHOE U3yUEHUE BEIECTB U SIBJICHUM:

KOJIMYECTBEHHOE ONPE/EIIEHNE COJEPKAHUS KUCIOPOa B BO3AYXE;

noJTyueHue, coOnpanue, paclio3HaBaHUE U U3YYCHHE CBONCTB KUCIOPO/Ia;

HaOJIOZICHUE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJAOM M YCJIOBHH BO3HUKHOBEHHS H
MpeKpaIieHus: TOPEHUs;

03HAKOMJICHHE C 00pa3IlaMy OKCUJIOB M OTICAHHE UX CBOWCTB;

noJTyueHue, coonpanue, pacrio3HaBaHUE U U3YYCHHE CBOICTB BOJIOpoIa (TOpEeHHUE);
B3auMoIeiicTBUE Bogopoa ¢ okcuaom mean (1I);

UCCJICIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS BEIICCTB ¢ Pa3IMYHON paCTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C OMPEICIICHHON MacCOBOM JI0JICH pacCTBOPEHHOTO BEIIIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEICICHHOW MOJSPHOM KOHLEHTpAUUed pPacTBOPEHHOIO
BELICCTBA;

B3aMMOJICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KaJIbIIEM);
orpeziesieHue pacTBOPOB KUCIIOT U IIEJI0Yell C MOMOIIBI0 HHINKATOPOB;
UCCJIeIOBaHKE 00pa3lloB HEOPTAHUUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

u3yueHue B3aummopaencTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
METaJIJIaMH, PEAKIIUI HEUTpaTu3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHE OJJHOTO METAJUIA IPYTUM U3 pacTBOpa
COJIy;

B3aMMOJICCTBUE THAPOKCHIA ITMHKA C PACTBOPAMH KUCJIOT U IIEIOYCH;



pelieHnue SKCIEpPUMEHTAIBHBIX 3a1ad 1Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COCTUHEHUINY.

Ilepuonuveckuii 3akon u Ilepuoamyeckasi cucreMa XUMHYECKHX 3JjeMeHTOB /l.
M. MengeieeBa

CTpOGHI/Ie aTOMOB. XUMHUECKas CBsA3b. OKUCIUTEIIFHO-BOCCTAHOBUTCIIHLHEIC pCaKknu.

[lepBble MONBITKM KiIacCU(UKAUN XUMHUYECKUX 3jeMeHToB. [loHaTtme o rpymmax
(CeMeﬁCTBaX) CXOJHBIX 3JICMCHTOB. INCIOYHBIX KW INCIOYHO3CMCIIbHBIX MCETalJIax, TraJlOr'CHax,
WHEPTHBIX (OJIaropoJHBIX) Ta3ax. OJEMEHTHI, KOTOopble 00pa3yroT am(pOTEepHBIC OKCHIBI W
TUAPOKCUBI.

[lepunognueckuii 3axkoH. Otkpeitue Ilepuoanueckoro 3akoHa. Ilepumonmueckas cucrema
xumuuecknx aemeHtoB JI. Y. MenneneeBa. KopoTkonepuoanas U JJIMHHONIEPHOIHAS (DOPMBI
tabmuubl «llepuoguueckas cucrema xumudeckux snemeHToB J[. Y. MenneneeBay. [lepuoasr u
rpynibl (A- u B-rpymrsn).

Ctpoenune aromoB. CocTaB aTOMHBIX sjaep. M3oromnbl. PagnoakTUBHOCTh. DJIEKTPOHBI.
DJeKTpoHHash OpOUTaNb. DHEPreTHYeckue ypOBHM W TOJYPOBHH aroma: s-, p-, d-opOouranm.
ONeKTpOHHbIE KOH(MUTYpallMu W 3JIEKTpOHHO-Tpaduueckue (Hopmynbl atomMoB. DPuznyecKuit
CMBICJ MOPSIIKOBOIO HOMEpa, HOMEpa Mepuoja U rpynmnsl daemMeHTa. CTpoeHue 3JeKTPOHHBIX
obonouek atomMoB TepBeIX 20 Xumudeckux dnemMeHToB Ilepmoamdeckoit cuctembr /I,
W. MenneneeBa: pacrnpeneneHue 3JIEKTPOHOB IO SHEPreTHYECKHM YPOBHSM, IOLYypOBHSIM U
opOutansim. @uznueckuit cMpica [leproanyueckoro 3aKoHa.

3aKOHOMEPHOCTH M3MEHEHHUsSI PAIyCa aTOMOB XUMHYECKHX AJIEMEHTOB, METATHYCCKUX U
HEMETaJUTMYECKUX CBOMCTB MO TpyMNIaM Hu nepuojiaM. M3MeHeHrne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMMYECKUX DJIEMEHTOB B IIEpUOAAX U Irpynmnax. XapaKTEpUCTHKAa XUMUYECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoit cucreme /. . Menneneena.

3nauenue llepuoamyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4eHbll U IpayKJaHUH.

ONEKTPOOTPULIATEIBHOCT ~ XMMUYECKMX  DJIEMEHTOB. XHUMHU4YECKass CBs3b. Buabl
XUMHUYECKON CBSI3M: KOBAJICHTHAs IIOJSPHAsA CBA3b, KOBAJICHTHAs HEMOJSAPHAsA CBSA3b, MOHHAA
CBsI3b. MexaHn3Mbl 00pa30BaHUS KOBAJIEHTHONH M MOHHOMN CBSI3H. DJIEKTPOHHBIC U CTPYKTYpPHBIE
(dopmynbl BemecTB. KaTHOHBI U aHHOHBI.

Kpucrannuueckue u amopdHble BemiecTBa. THUIBI KPUCTAIMYECKUX PEIIETOK: HOHHAf,
aTOMHasl, MOJIEKYJISIpHAsl U UX XapaKTEPUCTHUKH.

Crenenb oxucneHus. OrnpeneneHne CTeNeHeH OKUCIEHUsS aTOMOB B OWHApHBIX
COCANHCHUAX. OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE pPCaKknu. Hpoueccm OKHCJICHUA )41
BoccTaHoBjieHHs. Okucnuren U BoccTaHoBuTenw. CocTaBieHHE YpaBHEHHM MPOCTHIX
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ " pacCTaHOBKAa B HHUX KOE)q)(bI/II_II/ICHTOB METOAOM
3JIEKTPOHHOTO OajaHca.

DKCMEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUN:

O3HAaKOMJICHHUE C 06pa3uaMH MCTAJIJIOB 1 HEMCTAJIJIOB,



MOJICIIMPOBAHNE CTPOCHHS MOJICKYJ TPH TOMOIIM PHUCYHKOB, MOJIENEH, SJICKTPOHHBIX H
CTPYKTYPHBIX (popMyit;

IPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOLUIMX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3aokKeHHs, COSAUHEHUS).

MexnpeaMeTHbIe CBA3H

Peanmaunﬂ MCKITPCAMCTHBIX CBsI3EH Ipu U3y4YCHUU XMMHUU B 8 knacce OCYHICCTBJIACTCA
YCpe3 UCIIOJIB30BAHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, IPUHATBHIX B
OTACJIBHBIX €CTCCTBCHHBIX HAYKaX.

OO0mue ecTeCTBEHHO-HAYyYHbIC TIOHATHS: sIBICHHE (TpoIecc), HaydyHbIH (hakT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIacCu(UKAIHs, TEPUOTUIHOCT, HAOIIOICHIE, YKCIICPUMEHT,
MOJICITUPOBaHKE, U3MEPEHUE, MOJICIb.

Ouznka: SBICHUS NPUPOJbL, (PHU3UUECKHe SBICHMS, BEIIECTBO, TeNOo, (UINYECKUE
BEJIMYMHBI, €JUHMIBI HM3MEpeHHs, O0BbEM, Macca, arperaTHble COCTOSIHHE BEIIECTBA, ATOM,
3JIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYyJa, CTPOCHUE Ta30B, MXUJIKOCTEH U TBEPIBIX
(KpUCTAJUIMYECKHX ) TEJ, YIEKTPUYECKHM 3apsi/l, KOJTMUYECTBO TETIJIOTHI.

Buonorus: 6uocdepa, horocunres, mpoueccsl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TTOJIE3HBIC HCKOTIAEMBIE,
TOIJINBO, BOAHBIE PECYPCHI.

Texnonorust:  TexHocepa, TPOU3BOJACTBO, XUMHUYECKHE  TEXHOJIOTUH,  ChIphE,
KOHCTPYKLIIMOHHBIE MaTCPUAIIbI.

9 KVIACC

BemecTBo 1 xXumMmuueckast peaKkuus

[ToBTOpenue u yrirydiaeHne 3HaHUH OCHOBHBIX pa3/IesioB Kypca 8 kinacca. CTpoeHHe aTOMOB.
CpolicTBa aTOMOB ~ XMMHYECKMX DJJIEMEHTOB, HUX KOJIMYECTBEHHBIE M KAYECTBEHHBIC
XapaKTepUCTUKU (paguyc, ANEKTPOOTPHULATENBHOCTD, SHEPrus MOHM3ALINH).
[TocnenoBaTenbHOCT  3alIOJIHEHMSI 3JEKTPOHHBIX OpOUTalell aTOMOB MallbIX HEpUOJIOB.
OcCOOeHHOCTH ~ 3allOTHEHMS  JJIEKTPOHHBIX ~ OpOWTaneid aTOMOB  OOJBIIUX  IMEPUOJIOB.
[leproanueckas cucTeMa XMMUYECKMX DJIEMEHTOB B CBETE IPEIACTABICHUN O CTPOECHUHU aTOMA.
CreneHb OKHCIEHMSI M BAJIEHTHOCTb. [IpeacraBienne o nepuoanyeckoi 3aBUCUMOCTH CBOWCTB
XUMHYECKHX  3JEMEHTOB  (3JIEKTPOOTPULATEIBHOCTb,  OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUJOB U TUAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiectBa. BemiectBa B TBEpIOM, KHJIKOM M Ta3000pa3HOM COCTOSIHUU. Bubl
XMMHUYECKON CBA3M: MOHHAs, KOBAJECHTHas (HEMOJsipHAas, MOJspHas); OOMEHHBIM M JOHOPHO-
aKLENTOPHBIM MEeXaHU3M 00pa30BaHMsI KOBAJIEHTHON CBSI3U.



MexMmoIteKy s ipHbIe B3aUMOICHCTBUS (BOJOPOIHAS CBs3b, CHIIbl BaH-nep-Baannca). Tums
KPUCTAJIMYECKHX PEIIETOK — aTOMHAasl, MOHHAsI, METaJUIMYeCKasi, MOJIEKYJIsIpHAs — U OCOOEHHOCTH
HUX CTPOCHUS. 3aBUCUMOCTL CBOICTB BeIIIECTBa OT THUIIA KpHCT&J’IHH‘ICCKOﬁ pPCHICTKU W BUA
XUMHYECKOU CBSI3U.

OcCHOBHBIE 3aKOHOMEPHOCTH TIPOTEKaHHWs XUMUYeCKuX peakiuil. Kiaccudukamms
XUMHUYECKHX PEaKIUil 10 pa3InyHbIM MIPU3HaKaM (TI0 YHUCITY U COCTaBy yYacCTBYIOIIMX B PEAKIHH
BEIIECTB, M0 TEMIOBOMY 3(PPEKTY, 10 U3MEHEHHIO CTENIEHEH OKUCICHHS XUMHUUECKHUX 3JIEMEHTOB,
Mo OOpaTUMOCTH, MO YYACTHUIO KaTallM3aTropa, MO arperaTHOMY COCTOSIHHIO pPEardupyroIInX
BEIIECTB).

DJIEeMEHThl XUMUYECKOW TEPMOJMHAMUKHN. DHEPreTUKa XMMHYECKUX peakiuil. TernoBoit
ahdeKT XUMHYECKOH peakuuu. DK30- M OSHAOTEPMHUYECKUE PEaAKIHH, TEPMOXMUMHUYECKUE
ypaBHeHus. 3akoH ['ecca u ero crneacTBusi. Berancienus mo TepMOXUMHYECKUM YPAaBHEHUSM.

[loHsATHE O CKOPOCTHM XHUMHYECKOW peakiuu. 3aKOH JEHUCTBYIOIIMX Macc. DakTopwl,
BJIMSIOUIME Ha CKOPOCTh XMMHUYECKOW peakiuu. DHeprusi aktuBauuu. [loHstue o karamuse.
®epmenTbl. UHTrHOUTOPEI.

[Tonsarue 06 0OpaTUMBIX U HEOOPATHUMBIX XMMUYECKUX peakuusax. [loHaTue o XuMuaeckom
paBHoBecuw, npuHimi Jle [latense. YcnoBus cMeneHns XUuMHUYECKOT0 paBHOBeCUsA. DaKTOPBHI,
BJIMAIOIIUC HaA COCTOSAHHUC XHUMHUUYCCKOIO pPaBHOBCCHUA. HpOFHO3I/IpOBaHI/I€ BO3MOXHOCTH
MPOTEKaHUs XMMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX HAa OCHOBE MPEJCTABICHUN 00
HN3YUCHHBIX 3JICMCHTAX XUMHUYECKON KUHETUKU U TCPMOAUHAMUKHU.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuMu.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA XUMHYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHN OKHCICHUs. BakHble OKUCIUTENN U
BoccraHoButTenu. [lepmanranatr kamust  (xapakrepuctuka). CocraBieHue  ypaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH C HCIOJIb30BaHUEM METO/Ia HJIEKTPOHHOI0 OajlaHca.

DJIEKTPOJIMTHYECKAS JUCCOLMAIMsa. XUMHUYECKHE peakIuu B pacTBopax. leopusd
AJIEKTPOJIMTUYECKON uccormaluu. PactBopenne kak Gpusnko-xumudeckuid mporiecc. [lorstue o
ruapaTax U KpUCTaUIOTUAPATAX. DIEKTPOIUTHI U HEAJIEKTPOIUThL. KaTnoHnsl, aHMOHBI. MexaHu3m
JTUCCOITMAIIMY BEIIECTB C pa3IMYHBIM BUJOM XHMHYECKOW CBsi3M. CuUIbHBIE H Clla0ble
SHGKTpO.HI/ITBI. CTGHGHB Jucconuanum, KOHCTaHTa AUCCOLHMALlUU. I/IOHHOC HpOI/I3Be,Z[€HI/I€ BOIHbI.
Bonopoansiit mokazarens. UHAMKATOPHI. DJIEKTPOJIUTHYECKAS JUCCOIUALMS KUCTOT, OCHOBAHMI
U COJICH.

Peakniun  unoHHOrO OOMEHa. VYCIOBUSI TIPOTEKaHUs pPEAKIMil HOHHOTO OOMEHA.
MonekynsipHble, MOJHBIE U COKpAalIEHHbIE HMOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KHUCIOT,
OCHOBaHMH H COJIeH B CBeTe TMPEACTaBICHUNH 00 JIEKTPOIUTUYECKON JMCCOLMAIUH.
KauecTBeHHbBIE peakIi HA HOHBI.

I'maponus coneil. oHHBIE ypaBHEHUsI THAPOJW3a Cojled. XapakTep Cpelabl B BOIAHBIX
pacTBOpax cojen.

DKCIIepUMEHTATPHOE HW3YYEHHE BEIIECTB M SIBIICHUI: O3HAKOMJICHHE C MOJICISIMH
KPUCTANTMYECKUX PELIETOK HEOPraHWYECKHX BELIECTB — METAIOB U HEMETauloB (Tpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHs);

HCCIIE/IOBAaHHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMU OT BO3JICHCTBUS Pa3IHUHBIX
(daxTopoB;



OTIBITHI, WILTIOCTPHUPYIOIIKE 00PaTUMOCTh XMMHUYECKUX PEaKIIMii;

MCCJIEI0BAHKE AJIEKTPOIPOBOAHOCTH PACTBOPOB, MPOIECCa TUCCOIUAIIMN KUCTIOT, IeI04e
U COJIEH;

IPOBE/ICHUE OTBITOB, WIUTIOCTPUPYIONIMX MPU3HAKK MPOTEKAHUS PEaKInii HOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BBIICICHHE Ta3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHHE WHAMKATOPOB (JJTaKMyca, METUJIOpaHka 1 (eHon(Tagenta) s onpeaeaeHus
XapakTepa cpefibl B paCTBOpax KHUCIOT, OCHOBAHUI U COJIEH;

MMPOBCACHUC ONBbITOB, WUIIOCTPUPYIOIIHUX MPUMEPBLI OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peakiuii (ropeHue, peakiuy pa3JIoKeHUs, COCTUHECHHS ),

pacrio3HaBaHUC HECOPTraHNMYCCKUX BCIICCTB C MOMOIIBIO KAYCCTBCHHBIX peaKum“I Ha MOHBI,

pelieHne 3KCIEePUMEHTAIbHBIX 3a7ad Mo TemaM: «OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIE
peakuuny, «I'uapoaus3 conen», « IMEKTPOIUTHIECKAS TUCCOIIUALIASY.

HemeTayjibl 1 UX COCANHECHUSA

OO6mass xapakTepuctuka HemeTalsioB. OCOOEHHOCTH CTPOEHHS aTOMOB XMMHUYECKHUX
AJIEMEHTOB, MPOCTHIX BEHIECTB, AOTponusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMmeTay1oB. CpaBHUTENbHAS XapaKTEPUCTHKA COSMHEHUI HEMETAIJIOB.

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHu okucieHuss. CTpoeHue M (u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOrE€HOB.
XMMHYECKHE CBOMCTBA HAa IPUMEPE XJIOpa (B3aUMOIEHCTBUE C METAJUIAMH, HEMETAJUIAMHU, BOJIOM,
miesoyamu).  XjopoBoaopoa. ConsHas KHUCIOTa, XUMHYECKHE CBOMCTBA, TOJydYCHHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOpOBOJOPO/Ia Ha OpPraHu3M 4elloBeKa. BaxkHenmue xJiopuasl
U X HaxoxJaeHue B npupoje. [lonsaTue o kucaopoaconepKamux KUCJIOTax XJI0pa U UX COJIAX.

VVIA-rpynmbel. OcCoOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTEICHH OKHCIICHHS.
CrtpoeHnue u (pu3MUecKre CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA M CEPhl. AJUIOTPOIHBIC
MoauUKAIIMK KHCIOpoJa U cephl. XHMHYECKHE CBOWCTBA cepbl (B3aUMOJACKHCTBHE C
HEMETAJUIAMH, METaJUlaMU, KOHIEHTPUPOBAHHBIMU  A30THOW M  CEPHOW  KHUCIOTaMH).
CepoBogopon, cTpoeHue, (uU3MUECKHME€ W  XUMHUYECKHE CBOWCTBA  (KHUCJIOTHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA). OKCHIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHucras kuciora u ee conu. CepHast KUCIIOTa, (GU3NIECKUE U XUMHYECKUE CBOMCTBA (00IIHe
KaK MpeACTaBUTENs Kiacca KUCIOT U crnenuduueckue). Comu cCepHON KHCIOTH. XUMHUYECKUE
peakuuu, Jiexallue B OCHOBE IPOMBIIIICHHOTO Croco0a TMOTYy4YeHHs] CEPHOM KHCIOTHI.
[IpencraBneHuss 0 XUMUYECKOM MPOM3BOJCTBE M CBSI3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CEepHOM KHUCIOTH U cynbdaToB. KauecTBeHHBIC peaknuu Ha CyabpuT-, cynmbdua- u cynabdar-
aHuOHbl. HaxoxaeHue cepbl M €€ COSOQUHEHUHM B Npupoje. XUMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpe/ibl COETUHEHUSIMU Cepbl (KUCIOTHBIE JOXAH, 3arpsi3HEHUE BO3IyXa), CIOCOObI
€ro MpeAoTBPALLEHUS.

OOmast xapakTepucTuka »3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHWe B IpHpoAe, (UIUUYECKHE U  XUMHYECKHE CBOWCTBA
(B3aMMOJICHICTBHE C MeETaJlIlaMH, BOJOPOIOM, KHCIOpoaoM). KpyroBopoTr azora B mpupoje.



AMMUak, ero pU3NYECKUE U XUMHUYECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIC CBOWCTBA BOJAHOTO
pacTBopa), IPUMEHEHHE M MOJIy4eHHE B JIaOOpaTOpUU U NPOMBINUIEHHOCTH. MoH amMMoHus,
JIOHOPHO-AKI[ENTOPHBIA MeXaHu3M ero oOpasoBanus. Conu aMMOHHUs, UX (QHU3UYECKHE WU
XUMHYECKHE CBOMCTBa (pa3fiokeHHWE U B3aMMOJCICTBHE CO IIeJoYyaMu), TNpPUMEHEHHE.
KauecTBennas peakuust Ha noHsl ammonus. Okeupst azota (I, 1L, 111, IV, V). A3zoTtucras kucnota.
A30THas KHCJIOTa, €€ ToJiyueHHe, (GU3MYECKHe M XHUMHYECKHE CBOWCTBa (0Omue Kak
MPECTAaBUTENS Kilacca KHUCIOT M CHenu(uuecKkue), NPUMEHEHHe. XUMUYECKUE pPEeaKIIHH,
JeKalie B OCHOBE IMOJIyUYEHHUsI a30THOM KHCIOTHI B MPOMBILIUIEHHOCTH. HUTpaThl M1 HUTPUTHI.
KauecTBeHHBIC peakIIuu HA HUTPAT- ¥ HUTPUT-aHUOHBI. XMMHUYECKOE 3arpsi3HEHNE OKPYKaroIIen
Cpelibl COeTMHEHUAMHU a30Ta (KHCIOTHBIE 10%K/IH, 3aTPS3HEHNE BO3/TyXa, IOYBBI U BOJIOEMOB).

®docdop, ammorpornHbie Moaudukanuu hochopa (6enbiii U KpacHsIi Gocdop), pusznueckne
U XUMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHE C METaJUIaMH, KHUCIOPOJIOM, TaJIOT€HaMH,
KOHIICHTPUPOBAaHHBIMH a30THOW M cepHoi kuciotamu). Okcuabl pochopa (111, V), dochopnas
KHCIIO0Ta, (pU3NYecKre U XMMUYECKHEe CBOMCTBA, nmonydenue. KauecTBennas peakuus Ha gocdat-
nonsl. [Ipeacrasnenus o ranorenugax gocdopa (11, V).

[TonsiTie 0 MUHEpATBHBIX YI0OpeHUsX. A30THBIEC, (hochHOpHBIC, KOMIUIEKCHBIC yI0OpEHUS.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COeNMHEHUsIMHU a30Ta u (ocdopa.

OOmas xapakTepuctuka 3ieMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYraepon, annorponHsie Moaudukanuu (rpagur, anMas, Gymnepen, rpadeH, HaHOTPYOKH),
dusznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJICHCTBUE C MeTalslaMH,
HEMeTaJlJIaMH, KOHLIEHTPUPOBAaHHBIMH a30THOM U cepHOM kucnoTamu). [lonstue o6 agcopOrum.
KpyroBoport yriepoaa B nmpupoze. Okcuabl yrieponaa, nx Gu3HdecKue U XUMUIECKHE CBONCTBA,
JeicTBUE HA JKUBBIC OPraHU3MBI, IOJyYE€HHE M HpPUMEHEHHE. DKOJIOTMYECKHE IMPOOIEMBI
atMocdepsl, CBsa3aHHbIE ¢ OKcuoM yriepoaa (IV). YronpHas kuciioTa u ee coiiv, uX (GU3nIecKue
U XMMUYECKHE CBOMCTBA, OJTy4YeHre U npuMeHeHne. KapOoHaTel, ruipokapOOHATHI, UX CBOWCTBA.
KauectBennast peakuusi Ha kapOoHaT-HOHBI. Mcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJIEHHOCTH U CEIBCKOM XO035HCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiIepoja:
yIIeBONOPOAbl (METaH, STaH, STWIEH, alleTUJIeH), 3TaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa.
[IpupogHble HMCTOYHUKH YTIEBOJOPOJOB (Yroib, MPUPOAHBINH ra3, He(Th), MPOAYKTHI HUX
nepepaboTKU, UX POJb B OBITY W NPOMBIIUIEHHOCTH. [loHsATHE O OHOJOTMYECKH Ba)KHBIX
OpPraHUYECKUX BEIIECTBAaX — KHUpPax, OeKax, yriIeBoAax — U UX POJIM B )KU3HU YeJoBeka. EnnHCcTBO
OPraHWYECKUX U HEOPTaHUYECKUX COCITMHEHUM.

Kpemunii, ero ¢usnueckue W XHMHUUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C MeETaUIaMH,
KHCJIOPOJIOM, YTIIEPOJIOM, TajlOreHaMHt ), OJIydeHre U mpuMeHeHue. Poib KpeMHus B Ipupojie u
texauke. Okcun kpemuus (IV), kpeMHUEBas KUCIOTA, CUIUKATHI: (PU3MUECKUE M XUMHUYECKHE
CBOICTBa, MOJlyYE€HUE U MIPUMEHEHHE B OBITY U MPOMBIIUIEHHOCTH. BaxkHeiliue ctpoutenbHbie
MaTepuaibl: KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[Ipobmembr Ge30macHOro
HCIIOJIb30BaHUS CTPOUTENbHBIX MaTepUaIoB B MOBCEAHEBHON KU3HU.

bop. OcobennocTu ctpoenus aroma. O01mue mpeACcTaBIeHHU 0 PU3NIECKUX U XUMHUIECKUX
cBoricTBax. bopHas kuciora.

OKCHEpUMEHTAIILHOE U3yUEHUE BEIIECTB U SIBJICHUI:



03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPUIOB (TaIOTEHUIOB);

IMPOBCACHUC OIIBITOB, OTPAKAIOIIUX (1)I/ISI/I‘IGCKI/IG U XUMHUYECKHUE CBOVMCTBA TaJIOTEHOB U UX
COCIUHCHUI;

M3y4YE€HHUE CBOMCTB COJITHON KUCIIOTHI;

MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIUN Ha XJIOPHUA-, OPOMHUA- U UOAUA-UOHBI U HAOJIOICHHE
MIPU3HAKOB MX MPOTEKAHNUS,

03HAKOMJICHHE C 00pa3IiaMu Cephl U €€ IPUPOIHBIX COCTMHCHUH;

HaOJII0ZICHUE TIpoliecca OOyTIIMBaHUsI caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHON CEPHOM
KUCJIOTHI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI;

MPOBE/JICHUE KA4YECTBEHHBIX peakiuii Ha Ccyabpua-, cyabPur- U Cyab(}aT-HOHBI
¥ Ha0JII0/ICHHE IPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJICHHE C (PU3NUECKUMHU CBOMCTBaMH a30Ta, (pocdopa u ux coequHeHn, oOpa3amMmu
a30THBIX U (PochOpHBIX yIOOpEeHMIA;

MoJTy4eHHue, COOMpaHue, pacro3HaBaHUE M M3YUYCHHE CBOMCTB aMMHaKa, M3y4eHUE CBONCTB
coJIe aMMOHHS,

IIPOBEJICHNE KaUYeCTBEHHBIX pEaKlMii Ha HOH aMMOHUS, HUTPUT-, HUTPAT- U docdaT-uoHbl
Y U3Y4YeHHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4EHUE B3aUMOJCUCTBUSA KOHLICHTPUPOBAHHOM a30THOW KHUCIOTHI C MEAbIO, CBOMCTB
dbochopHO KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJEISIMU KPUCTAJUIMUECKUX PEIIeTOK alMasa, rpaduta u Qymiepena, ¢
MPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJEM U YCTPOMCTBOM
MIPOTUBOTa3a;

NoJTyueHue, cCoOnpanue, paclio3HaBaHUE U U3YUCHHE CBONCTB YIVIEKUCIIOTO Ta3a;

NPOBE/ICHUE KAUeCTBEHHBIX PEaKIiil Ha KapOOHAT- U CUJIMKAT-UOHbI M U3yYSHHE TPU3HAKOB
UX MPOTEKAHHUS;

M3YyYEHUE B3aMMHBIX NPEBpallleHui KapOOHATOB U THIPOKApOOHATOB;

O3HAaKOMJICHHE € O0pa3laMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKIHEH
CHJIMKAaTHOW MPOMBIIIJIEHHOCTH;

PEIICHUE SOKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME «BaxHelme HeMeTaIbl 1 UX COCAUHCHUS.
MeTaiibl M HX COCANHCHUSA

OO6ume cBoiicTBa MeTayioB. OOIIast XapaKTePUCTUKA XUMUYECKHX JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM WUX TMoJoxkeHus B llepuoamdeckoil cucremMe XUMHUYECKUX 3jieMeHTOB /l.



W. MenneneeBa u crpoeHust aromoB. Mertamuibl A- u b-rpynn. CtpoeHne NpocThIX BELIECTB —
METaUI0B. MeTajuinueckasi CBsI3b U METaJUINYecKasi KpUCTaJUIMYecKas perieTka (IpUMUTHBHAS
KyOndeckas, OOBEMHO-IICHTPUpPOBAaHHAs KyOWdeckas, TIpaHEIeHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYNAKOBaHHAsA). 3aBUCHUMOCTb (U3UYECKHUX CBOICTB METAIJIOB OT
CTPOCHUSI KPUCTAIOB. DJICKTPOXUMHUCCKUH psifl HanpsoKeHUH MeTayuioB. O0mmue XUMHUYecKue
cBoiictBa MeTayuioB. OOmue CrnocoObl TMOMYYSHUS METALIOB, METAJUTYPTrHs. DJIEKTPOJIU3
pacIiIiaBoB M paCTBOPOB COJICH KaK OMH U3 CIIOCOOO0B MoydeHHus MeTaisioB. [loHsTHE 0 KOPpO3UHN
METAJUIOB, OCHOBHBIE CITOCOOBI 3aLUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUM,
Opon3a). [IpumMeHeHne METaJIJIOB U CIIJIABOB B OBITY M MPOMBIIIEHHOCTH.

Memannwt A-2pynn

[Ilenoynble MeTauIbl: MOJOkKEHUE B [leproanueckoil CuCTeMEe XMMHYECKUX AJIEMEHTOB [].
N. MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXJEHHUE B Tpupoje. PU3HUECKUE U XHUMHUYECKHUE
CBOICTBa (HA MpUMeEpe HATPHsI U Kaus), moiydeHrne. OKCUABI U THAPOKCUIBI HATPUS M KAWL
[IprMeHeHre MEeTOYHbIX METAUIOB U UX COeIMHEHUN. bruonornyueckas pojib HaTpUs U KaJusl.

[IlenoyHO3eMeENbHBIE METAJIIIBI MAarHUM U KAJIbIUI: TTo0keHue B [lepuoauueckoil cucreme
xumudeckux snemMeHtoB [. M. MenneneeBa, CTpo€HHE MX aTOMOB, HAXOXIEHUE B MPUPOJE.
duznyeckre 1 XUMUYSCKUE CBOMCTBA MarHus W KaubIus. BaxkHeHIne coOeTMHEHUS KaIbIUs 1
MarHusi (OKCHJ, THAPOKCH]I, COJIHM), CBOMCTBA, MpHUMeHEHHE. JKeCTKOCTh BOJBI M CIIOCOOBI €¢
ycTpanenusi. KpyroBopoT Kanblius B IPUPO/IE.

AmtoMuHuii: mnosnoxenue B llepuoanueckoil cucteMe XUMHYECKMX 3JeMEeHTOB /I
N. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B Ipupoae. Pu3nueckrue 1 XUMUYECKUE CBOMCTBA
amroMuHuSA. AMGpOTEepHBbIE CBOWCTBA OKCHJIA U TUAPOKCUIa amroMuHus. [IpuMeHenne amoMuHus
1 €T0 CIUIaBOB.

Memannwt b-epynn

OOmas xapakTepucTUKa METAIOB b-rpynmn (MOOGOYHBIX MOATPYININ): TOJOKEHHE B
[Tepuonnueckoii cucteme xuMudeckux 3meMeHToB J[. M. MeHneneeBa, 0COOCHHOCTH CTPOEHUS
aTOMOB. SIBIeHHE «IpoBajay 3JEKTPOHA HA MPUMEPE CTPOSHHUS aTOMOB XpOMa, MeIH, cepedpa.
BanenTHbie cOCTOSHHS aTOMOB d-3JIEMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIUHCHHSX.
3aBI/ICI/IMOCTb KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHIOB U THAPOKCUAOB MCTAJIOB OT 3HAUCHUA
CTENEHW OKHUCJICHHS DJJEMEHTAa B COCIMHCHUM (HAa TpUMEpe COCOUHEHUW Xpoma).
HepBOHa‘IaJIBHBIG MNpeACTABJICHUA O KOMIIJICKCHBIX COCANHCHUSAX.

Menp u cepedpo: CTpOeHHE aTOMOB, CTENeHH OKuciieHus. OO0IIne KpaTKue MpeICTaBICHHsI
0 (U3MYECKUX M XUMHUYECKHUX CBOWCTBAX MPOCTHIX BEHICCTB (B3aMMOICHCTBHE C KHCIOTAMH-
OKHUCJIUTENSIMU), 00 MX OKCHJAX, THAPOKCUAAX M COJSX, UX NMpuMeHeHud. lIpencraBnenus o0
aMMHAuYHBIX KOMIUIEKcax cepebpa u menau. KauecTBeHHbIe peakinu Ha KaTHOHBI Memu (2+) u
cepebpa.

[uHK: cTpoeHue aToMa, CTENEHb OKUCIICHUS. XapaKTepUCTUKA PU3NIECKUX U XUMUYECKUX
CBOWCTB, IpUMEHEHHE, aM(OTEpHbIE CBOWCTBA OKCHIA U TUAPOKcH Ia. KauecTBEHHBIE peakluy Ha
KATHOHBI [IUHKA.

Kene3o: crpoeHne aroma, creneHu okucienus. Haxoxnenue B npupoje. dusznueckue u
XUMHUYECKHE CBOWCTBAa JKele3a, MNpUMEHeHHe. buomornyeckas poib kene3a. OKCHUIBI,
ruapokcuabl u conu xxenesa (1) u sxenesa (I1I), ux cocras, cBoiicTBa u mosryueHue. KauecrBeHHbIC
peaKInu Ha KaTUOHBI XKese3a (2+) u xkenesa (3+). UyryH u crans — cruiaBsl kenesa. [Ipou3BoacTso



YyryHa W CTalId. OKOJOTHMYECKHWE MpOOJEMBI, CBA3aHHBIE C METAUIyPTUYECKHUMHU
IIPOU3BOCTBAMU.

DKCMEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHU:

03HAKOMJICHHE C 00pa3I[aMHi METaJIOB U CIIJIaBOB, UX (PM3UUYECKUMHU CBOMCTBAMU;

MOJIETUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PEIIETKY;

U3y4eHUE B3aUMOJCHCTBUSA METAIZIOB C BOJOH, C pPAacTBOPAMM COJIEH M KHCIIOT,
HCCJIEIOBaHKE IIPOIIECCOB AIIEKTPOIIN3a pacTBOpoB xjopuaa meau (I1) u noauaa kamus, KOppo3uu

METaJIOB;

U3YYCHHE OCOOCHHOCTEH B3aMMOJCWCTBHUS OKCHUIOB KaJbLMS W HATpUS C BOJOH, HX
TUAPOKCHUIOB — C okcuaoM yriepoaa (IV) u kucnoramu;

M3Yy4EHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbLIUS, KECTKON BOJIBI;
M3y4YEHUE MPOLIECCOB MOTYUYEHUSI THAPOKCHJIOB Keje3a, UX XUMUYECKUX CBOMCTB;

HU3YUCHHUC TPU3HAKOB MPOTCKAHUSA KAUYCCTBCHHBLIX peaKI_II/Iﬁ Ha HOHBI (MaFHI/ISI, KaJlbliHA,
ATIOMUHMS, IIMHKA, jkene3a (2+) u xxenesa (3+), meau (2+);

Ha6J'IIOI[eHI/Ie M OITMCAaHUC OKpAIIMBaAHUA IIJIAMCHU HOHAMU HATPHs, KaJIUd U KaJIbIUA;

uccieoBaHne aM(pOTEPHBIX CBOIMCTB THIPOKCHIA aTroMuHUs, ruapokcuna xpoma (1) u
TUAPOKCH/IA INHKA;

pelIeHre YKCIIepUMEHTaIbHBIX 3a7a4 1o TeMe «BakHelnre MeTaibl U UX COSAMHEHUS.
XuMHus 4 OKpY:KaIasi cpeaa

BemectBa u Marepuasibl B OBCEIHEBHOM XW3HU YelOBeKa. BakHellue BeniecTtsa u
MaTepuaibl, 00JacTH WX MpUMEHEHHs. be3omacHoe HCMOIb30BaHKME BEIIECTB M XWMHUUYECKHX
peakuuii B 0bITy. [lepBasi TOMOIIb TPH XUMUYECKHUX 05KOTaX U OTPABIICHHUSIX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHLIMIIBI «3ENEHON XUMULD.

OCHOBBI 3KOJIOTUYECKOM TIPAaMOTHOCTH. XHUMHUS M 3/0pOBbE. 3HAUYEHHE H3Yy4aeMBbIX
XUMHUYECKHX 3JEMEHTOB M HUX COCAMHEHWH i (PYHKIIMOHMPOBAHHS OpraHU3Ma 4YelloBeKa.
[TonsTHE O 370pOBOM 00pa3e KHU3HHU.

XHUMHYECKOE 3arps3HEHHUE OKPYIKAIOIIEH Cpe/ibl. DKOJIOTHYECKUE MPOOJIEMBbI, CBSI3aHHBIC C
COCIMHEHUSIMU YTJepoAa, a30Ta, cepbl, Tshkenbix MetaiuioB. [lonstue o I1/IK. Pons xumuu B
PELICHUH YKOJIOTHYECKUX MPOOIIEM.

OKCIIEpUMEHTAIbHOE M3y4YEHHME BEIEeCTB U SBICHUH: O3HAKOMIIEHHE C o00Opa3uamu
MaTepHaloB (CTEKJIO, CIUIaBbl METAJUIOB, MTOJMMEPHBIE MaTepUabl), ONpeaesieHHe KUCIOTHOCTH
IOPUPOJHBIX BOJ, MOJEIMPOBAHUE Ipolecca 00pa30BaHUS KUCIOTHOTO JOXK[ISA, U3yUEHHE €ro
BO3JICHCTBUS HA MaTEPHUAJIbL.

IHoBTOpEeHue U 00001IeHNe 3HAHUIT OCHOBHBIX Pa3/1eioB KypcoB 8—9 kiiaccoB



Ilepuonnueckuii 3akoH W Ilepuogumueckasi cucTeMa XUMHYECKHX SJIEMEHTOB B CBETE
MPEJCTABICHUH O CTPOCHHUS aToMa. 3aKOHOMEPHOCTHM B H3MEHEHUHM CBOMCTB XMUMHUYECKHUX
JIEMEHTOB U UX COCIMHEHUH B IIEPUOJAX U IPYIIIAX.

CtpoeHue BemecTBa B TBEPOM, KUIKOM U ra3000pa3HOM COCTOSIHMH. BUabl XUMUYecKOi
CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U BUJA XUMUYECKOM
CBSI3U.

Knaccudukanus XMMHUYECKUX peakUMil 1O pa3lM4HbIM TNpu3Hakam. [IporHozupoBaHue
BO3MO)KHOCTH TIPOTEKaHMsI XMMHUYECKHMX IIPEBPAICHUN B PA3JIMYHBIX YCIOBUSAX HAa OCHOBE
IIPEACTABICHUN XUMUYECKOW KUHETUKHU U TEPMOJAVNHAMUKH.

XUMHYECKHE peakuuu B pacrBopax. [umaponus  coneil. Peakunuum  okuciaeHus-
BOCCTaHOBJICHUS. DJIEKTPOJIH3.

CBoiicTBa KHCIIOT, OCHOBAaHUH M COJEW B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUECKOM
JUCCOLUALNU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHAX.

Meostcnpeomemnuwie ceasu

Peanuzamus MeXnpeaMeTHBIX CBsI3€l NP M3yYEHUH XUMUU B 9 Kilacce OCYILECTBISETCS
yepe3 UCMOIb30BaHUE KaK OOUIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, MPUHATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAYKaX.

OOue ecTecTBEHHO-HAYYHbIE MOHATHSA: sBICHHE (TpolLecC), HAy4YHBIN (akT, THUIOTe3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KIacCU(PHUKALUS, TePUOIUIHOCTD, HAOIIOACHUE, IKCIIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHHUE, MOJIENIb, TEXHOJIOTHs, MAaTEPHAIBI.

®du3nka: BEIIECTBO, Telo, (pU3NUeCKre BETUYHUHBI, SIUHUIIBI U3MEPEHHS, Macca, 00BEM,
KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbl, arPEraTHbIE COCTOSIHUE BELIECTBA, CTPOCHUE Ia3oB,
KUJKOCTEH M TBEPABIX (KPUCTAJUIMUECKUXK) TEJ, KPUCTAIMYECKAs PEelIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIbI, KBAaHThI, PaJHMOaKTUBHOCTb, alb(da-, 6eTa- u
raMma-u3Jiy4eHHe, OHJIEKTPUUYECKUU 3apsijl, MPOBOJHUKHU, IOJIYNPOBOJAHUKU, IUAIEKTPUKH,
COJTHEUHBIH CIIEKTp, Pa3JIoKeHHUE OEIOro CBETa B CIIEKTP.

buonorus: sxocucrema, 6nocdepa, porocuHTe3, MPOIECChl 00OMEHA BEIIECTB, MUHEPATbHBIC
yIOOpEHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECTRA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TTOJIE3HBIC HCKOTIAEMBIE,
TOIINBO, BOJHBIE PECYPCHI, IIJIAHETA 3EMIIS.

TexHomorus: CTPOUTCIIbHBIC TCXHOJIOT'HH, CEJIbCKOXO03s11CTBEHHbBIC TCXHOJIOT'HUH,
TECXHOJIOIT'NH 3HCKTpOHHOﬁ IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOT'H.

[IIJTAHUPYEMBIE PE3YJIbTATbI OCBOEHMA ITPOI'PAMMABI 10 XMMUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUAA (YI'JIYBJIEHHBIM YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI



JINYHOCTHBIE pE3yJabTAaThl OCBOCHUS TIPOrpaMMBI OCHOBHOTO 0O0ImIero oOpa3oBaHUS
JOCTUTAIOTCS B X0/1€ 00yYCHHsI XUMHUH B €IUHCTBE Y4E€OHON M BOCHHTATEIBHOM NESTEIHLHOCTH
00pa3oBaTeNbHON  OpPraHW3allil B COOTBETCTBHM C  TPAJUIHMOHHBIMH  POCCHICKMMH
COLMOKYIbTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM, IPHUHATBIMH B OOIIECTBE
HpaBUJIaMH ¥ HOPMaMH TIOBEICHUSI M CHOCOOCTBYIOT TPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U
COLMAIN3ALUHU 00YJaIOIIHXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPHUEHTALMM M PACLUIMPEHHE OIbITa JEATECIBHOCTU Ha ee
OCHOBE, B TOM YHCJIE B YaCTHU:

1) maTpMoTH4YeCcKOro BOCIIUTAHUSA:

MPOSIBJIEHUE I[EHHOCTHOTO OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY M
HUCTOPUYECKOMY HACIIEJUI0, TOHMMAHHUE 3HAUCHUS XUMHUYECKOW HAyKU W TEXHOJOTHH B KU3HU
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH 3KOHOMHKHU Poccru U CBOETo peruoHa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

MPEJCTAaBICHHE O COIUATBHBIX HOPMAaX W MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, TMPOSIBIIEHHE KOMMYHHMKAaTUBHOM KyJIbTYphl B DPa3HOOOpPa3HOW COBMECTHOM
JesATEeIbHOCTH;

CTpeMJIEHHE K B3aUMOIIOHMMAHHUIO M B3aWMOIIOMOIIIM B IpoLecce yuyeOHOM U BHEYyUeOHOM
JEeATEIbHOCTH;

TOTOBHOCTb OHLCHHMBATH CBOC IIOBCACHHWEC W IIOCTYIIKHM CBOHUX TOBapI/IHleﬁ C NO3UIUH
HPABCTBCHHLIX U IIPAaBOBBIX HOPM C YYE€TOM OCO3HAHUA HOCJ'ICI[CTBI/Iﬁ IMOCTYIIKOB;,

3) popMupoBaHMS HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33pEHYECKHE  MPEJICTaBICHUs] O  BEHIeCTBE M XUMHYECKOM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M HEOOXOIUMBIC JJIsi TIOHUMAHUS
CYILIIHOCTH HAyYHOU KapTUHBI MUPA;

OCO3HAaHWE IICHHOCTH HAyYHOTO T[IO3HAHUS I Pa3BUTHUA KaXIOTO 4YeJIOBEKa W
MIPOU3BOUTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAYKH «XHUMHS» B CHCTEME HayIHBIX
IIPEACTABICHUM O 3aKOHOMEPHOCTAX PAa3BUTHUS IIPUPOBI, B3AUMOCBS3SX YEJIOBEKA C IPUPOAHOU
Y TEXHOJOTHUYECKON Cpeoif;

MO3HABaTE/IbHAs MOTHBAIUMSl M HMHTEpeC K OOy4YEHHUIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPa30BAHMIO, K HCCIEIOBATEIBCKONW AEATEILHOCTH, K OCO3HAHHOMY
BbIOOpPY HampaBIeHUS U YPOBHS JalIbHEHIIEr0 O0yUeHHUS;

4) BoCIMTAHUSA KYJIbTYPbI 310POBbS:
OCO3HAaHUC NCHHOCTHU KU3HU, OTBETCTBCHHOI'O OTHOIICHUS K CBOCMY 3/10pOBbIO, YCTaHOBKA

Ha 370pOBBIII 00pa3 JKU3HH, OCO3HAHWE IIOCIEJCTBUI W HENPHITHE BPEIHBIX IPHUBBIYCK
(ynorpeOsieHUsI aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COONIOJEHHS IpaBHI



0e30macHOCTH npu O6paH_I€HI/II/I C XUMHYCCKHMMH BCHICCTBAMH B Y‘-IG6HI>IX 1 XHU3HCHHBIX
CUTyalusIX;

5) TpyaoBOro BocnuTaAHMS:

(GbopMUpPOBaHKE IIEHHOCTHOTO OTHOIICHUS K TPYAOBOH JEATEILHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBeKa M K MCCIIEe0BATENLCKON ACSITEIFHOCTH KaK BBHICOKO BOCTPEOOBAaHHOUW B
COBPEMEHHOM OOIIECTBE;

pa3BUTHE HMHTepeca K MpodeccusM, CBSI3aHHBIM C XMMHUEH, B TOM 4ucCie K Mpodeccusm
Hay4yHOM cepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaIn3aluu B 3TOH cdepe;

6) IKOJIOrM4ecKOro BOCIIMTAHUS:

OCO3HAaHUEC HCO6XOI[I/IMOCTI/I OTHOIICHHA K IMPUPOJAC KaK HCTOYHHUKY KHU3HHU Ha 3CMJ'IC,
OCHOBC €€ CYIICCTBOBAHUA,

MOBBIIIEHUE YPOBHSI HKOJOTHYECKON KyJIbTYphl: NMPUOOpPETEHHE OMbITa IUIAHUPOBAHHS
IMMOCTYIIKOB MW OLCHKHU HX BO3MOKHBIX HOCJIC,Z[CTBI/Iﬁ JJIsA Oprncanmeﬁ CpCabl; OCO3HAHHC
[J100aTbHOT0 XapaKTepa SKOJIOTUYECKUX MPOoOIIeM U MyTel UX pelIeHUs; CHOCOOHOCTh MPUMEHSTh
3HAHUA, TMOJIY4aCMbIC TIPpHU U3YUYCHUU XHUMUHU, OJId PCIICHHA 3a4daY, CBA3AHHBIX C Opr)KElIOH.ICfI
Cpeloil; aKTUBHOE HEMPHUATHE IAEHCTBUH, MPUHOCAIIMX BPEA OKPYKAIOLIEH Cpelie; OCO3HAHHUE
CBOGH pOJM Kak TpaXAaHWHA U TMOTPEOUTENs B YCIOBUSX B3aUMOCBSI3U TMPHUPOIHOM,
TEXHOJOTMYECKON U COLIMAJIbHOW Cpel; TOTOBHOCTh K yYacTHIO B MPAKTHUECKON AESITeNbHOCTH
HKOJIOTUYECKON HANPaBICHHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OOYYAIOIIUXCS, OCBOMBINMX IPOTPAMMYy [0 XHUMHHU
OCHOBHOTO 00I1IeT0 00pa30BaHMs, BKIIOYAIOT:

YCBOCHUE  MEXAUCIUIUIMHAPHBIX  (MEXKMIPEIMETHBIX)  TMOHSATHH,  OTPaKAIOIIUX
MaTepualbHOE €IMHCTBO MHpa U MPOLECC MO3HaHUs (BEIIECTBO, CBOWCTBO, YHEPIus, SBJICHHE,
Hay4HbIH (DaKT, 3aKOHOMEPHOCThb, THIIOTE3a, 3aKOH, TEOpHs, HAOIIICHUE, HW3MEPEHHE,
UCCJIeI0BAHKE, SKCIIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHHMBEPCAJIbHBIMU yueOHBIMU JNENCTBUAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKATHBHBIMH, PETYISTUBHBIMH), BXKHBIMU JUISI TIOBBIIICHUS 3()()EKTUBHOCTH OCBOCHHS
colepkaHuss y4deOHOro mpeamera, (GOPMUPOBAHMUS KOMIIETEHIIMM, a TakKe IPOEKTHO-
UCCIIEIOBATEIbCKON ACATEIBHOCTH 00yHaIOIUXCsl B Kypce XUMUH;

CIOCOOHOCTH MX MCIIOJIb30BaTh B yUeOHOM, TO3HABATEILHOM 1 COIUAIbHON TIPAKTHKE.



ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBHUS

Ba3oBble JJoruueckue geiicTBUA:

YMEHUS UCIOJIb30BAaTh IIPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHUU 3HAHWM:
pacKpbIBaTh CMBICI XMMHYECKHX TMOHSTUHA (BBLACNSATH HX CYIIECTBEHHBIE TMPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU HOHSATHUSAMHM); aHAJIM3UPOBATh, CPABHUBATH, 0000IATH,
BbIOMpaTh OCHOBaHUA JJs KiIaccH(UKAIMM M CUCTEeMaTU3allMM XHUMHUYECKHUX BEIIECTB U
XUMHUYECKHX pEaKIfii; YCTaHABIMBATh NPUUYUHHO-CICACTBEHHBIC CBSA3M MEXAY OOBEKTaMH
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, EAyKTUBHbIC, 10 aHAJIOTHH);
npeuiaraTb KPpUTEPUH U BBIIBIATH OOIIME 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B M3y4aeMbIX
Ipolleccax U SBJICHMSX; MPOBOAUTH BBIBOJABI M 3AKIIOYEHUS; YMEHUs NPUMEHATH B IpoLEecce
NO3HAHUS TOHATHS (IpeAMETHBIE M METalpeiIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
UCIIOJIb3YEMbIE B XMMHH, NMPEOOPa30BbIBATh MOJAEIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HAK
(cMMBOJ 37IeMEHTa), XUMUYecKast GopMysa U ypaBHEHHE XUMHUYECKOW pEakIuy — MPH PELICHUN
yueOHBIX 3a/Jay; C YY4E€TOM JTHUX MOJIEIbHBIX IPEACTAaBICHUIN XapaKTepu30BaTh H3ydaeMble
XUMUYECKHE BEILIECTBA U XUMUUECKUE PEAKIUU.

ba3zoBble mucciaenoBaTe/bCKue AelicTBHA (MeTOAbI HAYYHOr0 TO3HAHUSL BelIECTB U
sIBJIEHMI1):

YMEHHMSI IPUMEHSATh METO/Ibl HAYYHOT'O [TO3HAHUS BEUIECTB U SBJICHHUM HAa SMIIUPUYECKOM U
TEOPETHUYECKOM YpPOBHSIX B Yy4eOHOW IIO3HABATEJIPHOM W TPOEKTHO-UCCIIEI0BATEIHCKON
JACATCIIbHOCTH,

YMEHUSI KCIOJIb30BATh MMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA IMO3HAHUS U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI, aHAJIM3UPOBaTh (AKTHI, BBIABIATE U (OPMYIUPOBATH
npoOiieMy, OMpenessaTh IeNb W 3a/1a4¥, COOTBETCTBYIOIINE PEUICHUIO MPOOJIEMBI; TpeaiaraTh
OMMCATEIbHYI0O WM OOBSICHUTENbHYIO THUIIOTE3y U OCYUIECTBIATH €€ MPOBEPKY; YMEHUs
MPOBOJANTH H3MEPEHUS HEOOXOAUMBIX ITAPAMETPOB, BEIYUCIICHUS, MOACITUPOBAHNE, HAOIIOICHUS
U DKCIEpUMEHTHI (peanbHble M MBICIEHHBIE), CAMOCTOATEIBHO MPOTHO3UPOBATH PE3YJbTAThI,
dbopmynupoBaTh 00001IEHUsT U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIbBITA, UCCICIOBAHUS,
COCTaBJISITh OTYET O MpOoJIeTaHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHHsI OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX WHGOpMAIMU (HAyYHO-TIOMYISIpHAS
JUTEepaTypa XHMHYECKOTO COZICp)KaHWs, CIPaBOYHBIE TOCOOMS, pecypchl MHTepHeta);
aHATM3UPOBaTh  HMHPOpPMANMIO W  KPUTHUYECKH  OLIGHWBAaTh €€  JOCTOBEPHOCTh U
HETPOTHBOPEYHBOCTh, OTOMPATh U MHTEPIPETHPOBATH WHPOPMAIINIO, 3HAYUMYIO JIJISI PEIICHUS
yueOHOM 3alaul; yMEHUs MPUMEHSTHh Pa3IMYHble METOABI M (OPMYIUPOBATH 3aMpOCHl TpPU
MOMCKE U 0TOOpe MHpOpMauK, HEOOXOIUMOM JIJIsl BBIMIOJHEHUS yUYEeOHBIX 3aj1a4; UCIIOIh30BaTh
WH(OPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJOTMU ¥ PA3JIMYHBIC IMOWCKOBBIC CHCTEMBI;
CaMOCTOSITEIbHO BBIOMPATh ONTUMAJBbHYIO (OpMy mpenacTaBieHus HHPOPMANHUH (CXEMBI,
rpaduku, IUarpaMMsbl, TaOJIUIBI, PUCYHKH U Apyrue GOpMbl); YMEHUS UCIOIb30BaTh HAyUHBIN
SI3BIK B KQUECTBE CPEACTBA Pa0OTHI C XMMHUYECKOW MH(DOPMAIUEH; TPUMEHSITh MEXKITPEIMETHBIC
(pusmueckue m MaTeMaTHUECKUE) 3HAKK M CUMBOJIBI, OPMYIIbI, a0OpEeBUATYpPbI, HOMEHKIIATYPY,
UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOIMYECKUE CPEICTBA HATIISTHOCTH.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

1) ymenus oOmeHust (MMCbMEHHOW M YCTHOM KOMMYHHKAIIUH ):

NPEJICTaBIATh TOJYyYEHHBIE PEe3yNbTaThl MO3HABATEIBHOM JEATEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; MNyOJIMYHO BBICTYNAaTh C IpE3eHTAlMedl pe3ylbTaToB BBIOJIHEHUS
XUMHUYECKOTO IKCIEPUMEHTa (MCCIeI0BaTENbCKON TaOOPAaTOPHON MIIM MPAKTHUECKOH padoTHI,
y4eOHOTro MpOeKTa); B X0j€ Auayiora u (Wiau) JUCKYCCHUHU 3a7aBaTh BOMPOCHI MO 00CYXmTaeMoi
TEMC U BBICKA3bIBaThb UJCHU, q)OpMyJII/IpOBaTB CBOU MPCAJIOKCHUSA OTHOCUTCIIBHO BBITIOJTHCHUS
MPEJI0KEHHOM 3a/1auu.

2) ymeHus y4eOHOT0 COTpYyaHUYECTBA (TPYMIoBasi KOMMYHUKAIIHS ):

y4acTBOBAaTh B TPYNIOBBIX (popMax paOOTHI: IUIAHUPOBATH OPTaHMU3AIMIO COBMECTHOM
paboThl, ONpeneNniaTh CBOIO POJb, PACHPECIATh 3a/la4d MEXAY WIEHAMH TPYIIIBL; BBITOIHATH
CBOIO 4acTh pabOTHI, KOOPIMHUPOBATH CBOM JACHCTBHSA C ICHCTBUSMH IPYTUX WICHOB KOMAHIHI,
OTpeNeNATh KPUTEPUU MO OIEHKE KayeCTBA BBIMOJIHEHHOW paldOoThl; peliaTh BO3HUKAIOLIHE
npoOiieMbl Ha OCHOBE ydeTa OOIIMX WHTEPECOB M COTJIACOBAHMS IO3WIMH, y4acTBOBATh B
00CyX/1eHuH, 0OMEHEe MHEHHUSIMH, «MO3TOBOM IITypMe» U IPYruX GOopMax B3aUMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

OBnaneHre YHUBEPCAIbHBIMU Y4YEOHBIMH PETYISITHUBHBIMUA JCUCTBUSIMH  BKIJIIOYAET
pa3BUTHE CAMOOPTraHU3ALMK, CAMOKOHTPOJISI, CAMOKOPPEKILIUU, B TOM YHCIIE:

YMCHUA pPCIIAThb yLIe6HI>Ie U HCCICAOBATCIbLCKUE 3aAa4Hu. CaMOCTOATCIIBHO BBI6I/IpaTI:
croco0 perieHus yueOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHHS, BHIOMpATH
HaH60nee HO,Z[XO,Z[SIH_II/Iﬁ C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB), IJIaHUPOBATH CBOIO
paboTy mpu pemieHHH Y4eOHOW WITM HWCCIICAOBATEILCKOW 3aJauyd; Ha OCHOBE ITOJYYCHHBIX
pe3ynbTatoB (GopMynHpoBaThH 000OIIEHUS W BBIBOJBI, IPOTHO3UPOBATH BO3MOXKHOE DPA3BUTHE
NPOIIECCOB; AHAIM3HPOBATH PE3YJIbTAThl: COOTHOCHTH CBOW JICHCTBHS C TUIAHHUPYEMBIMU
pe3yjibTaTaMu, OCYHICCTBJIATH CaMOKOHTPOJIb JACATCIIbHOCTH, KOPPCKTUPOBATH CBOIO
NeSITeIbHOCTh Ha OCHOBE CaMOaHalIn3a M CAMOOIICHKH.

INNPEJIMETHBIE PE3YJIBTATbBI



[lpenmerHbie pe3ynbTaThl OCBOCHUS MPOTPaMMBI 110 XHUMHH OCHOBHOTO OOIIETo
00pa3zoBaHus Ha YIIIYOJICHHOM YPOBHE MMEIOT OOIIee COMEp)KaTeIbHOE SIPO C MPEIMETHBIMU
pe3ynbraraMu 06a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO TO3BOJIET PEaTU30BBHIBATH
yIIyOJICHHOE HW3YYeHHE KaK B paMKaxX OTHCNBHBIX KJIAcCOB, TaK W B paMKax peau3alliu
UH/IMBUYAIIbHBIX 00pa3oBaTENbHBIX TPACKTOPHUH, B TOM YHCJIE HCIONb3YS CETEBOE
B3anMoJIeiicTBHe opranu3aun. [1o 3aBepiieHIn peaau3aliy MporpaMMbl YTITyOJIeHHOTO YPOBHS
00yyJaromuecs: CMOTYT JIeTallbHEe OCBOUTh MaTe€pHall, OBJIAJETh PACIIUPEHHBIM KPYTOM MOHSATHHA
¥ METOJIOB, pemaTh 3aauu 0oJiee BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHBIE pe3yIbTaThl BKIIIOYAIOT: OCBOCHUE 00YyJAIOIIMMHUCS HAyIHBIX 3HAHUH, YMEHUH
U CrIoco0O0B JACUCTBUM, CrIeU(pUUECKUX s IPEeAMETHON 001acT «XUMHUsI»; OCHOBBI HAYYHOTO
MBIIUICHUS; BUABI JCATEIFHOCTH IO IIOJYYEHHIO HOBOTO 3HAHMSA, €ro HWHTEPIPETalHH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3MUYHBIX YYEOHBIX M PEANbHBIX KU3HEHHBIX YCIIOBHSIX;
00€ecIeurnBarOT BO3MOKHOCTh YCIIEIITHOTO 00YYEHUS Ha CIISAYIONIEM YPOBHE 00pa30oBaHuUs.

K koH1y o0yuenus ¢ 8 knacce y odydaromierocst Oyayt copMUpOBaHBI CIASAYIOINUE TTPEIMETHBIC
pe3yabTaThl U3YUYECHUSI XUMUH Ha YrITyOJICHHBIM YPOBHE:

PACKPBLIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX HOHATHH: aToM, MOJICKYIJIA, XUMHUYECCKUU
9JIEMEHT, METaJUul, HeMeTallJl, aJUIOTPOMus, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(O,Z[HOpOI[HaH n HGOI[HOpO,Z[HaSI), BAJICHTHOCTb, OTHOCUTCJIbHAA aTOMHAA U MOJICKYJISIpHasd Macca,
KOJIMYECTBO BELIECTBAa, MOJIb, MOJSpHAs Macca, MaccoBasl [0Jii XMMHYECKOTO 3JEMEHTa B
COCTMHEHUH, MOJIIPHBIA 00HEM, OTHOCUTENbHAS TUNIOTHOCTh Ta30B, OKCHJI, KHUCIIOTA, OCHOBAHHE,
coJib, aM(OTEpHBIN OKCHJ, aM(POTEpPHBIH TUIPOKCH], XUMHUYECKas peaklus, KiacCHUpUKalus
peaKuuii: peakIuy COeNNHEHUS, PEaKIUU PA3JIOKEHUS, PEaKIINK 3aMEeICHUs, PEaKiuu oOMeHa,
9K30- ¥ HJIOTEPMHUYECKUE PEAKIUH; TETUIOBOH (PP EKT peakiuu; apo aToMa, SJIEKTPOHHBIN CITOM
aTomMa, aToMHas OpOWTanb, pPagUyC aTOMa, XUMHUECKas CBA3b, NOJSpHAs M HEMOJsIpHas
KOBaJ€HTHAs CBS3b, HOHHAsl CBS3b, MOH, KaTHOH, aHHOH, PAacTBOP, MaccoBasi JOJsl BEIECTBa
(MpoLIeHTHAsT KOHLIEHTpPAIMs) B PACTBOPE, MOJISpHAs KOHIIGHTPALMsl BEIIECTBA B PAaCTBOPE;
AEKTPOOTPHUIIATENIBHOCTD, CTENIEHb OKUCICHUSI, OKUCIUTEIN U BOCCTAHOBUTENU, OKHCIEHUE U
BOCCTAHOBJICHHE, OKHUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO]] JJIEKTPOHHOTO OanaHca,

HUJUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHI U IMPUMCHSTDH 3TH ITIOHATUA
IIpU ONMMCaHUU BCIICCTB U UX HpeBpaIHeHHﬁ;

UCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB U YpaBHEHHI
XUMHYECKHUX PEaKIUii;

OTpeNeNiaTh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEICHb
OKHCJICHUSA 2JICMCHTOB B 6HHapHBIX COCAUHCHUSX, MPUHAJJIC)KHOCTD BCIICCTB K ONIPCACIICHHOMY
KJIacCy coeAuHeHud 1o ¢dopmysaM, BHIBl XUMHYECKOW CBS3U (KOBAJICHTHOW M HWOHHOW) B
HCOPTaHNYCCKUX COCAUHCHUSX

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3akona /[. . MenaeneeBa, arToOMHO-MOJIEKYISIPHOU TEOpUHU, 3aKOHA ABOTAJIpO
U €ro CIEICTBHM, TNPEICTAaBIECHWA O HAy4YHbIX METOJaX I[O3HAaHUA, B TOM YHCIIE



3KCH€pI/IMeHTaJIBHI>IX 158 TGOpGTH‘-I@CKI/IX METOA4aX HCCICOAOBaAHUA BCHICCTB U I/IBY‘-IGHI/ISI
XUMHYECKHUX PEaKIUii;

JIEMOHCTPUPOBATh IMOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUUYECKUX
AJIEMEHTOB OT UX MOJ0XeHUs B [lepuoanueckoi cucreme:

OIKCBIBATH M XapaKTepu3oBaTh Tabanunyto Gopmy [lepronndeckoil cucTeMbl XUMHUECKUX
3JIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpynna (A-rpynma)» u «mmodounas noarpynma (b-
Tpynma)y», «Majble ePUOIb» U «OOBIIHE TePHOIBIY;

COOTHOCHTb O0O3Ha4YeHUs, KOTOpble uMeroTcs B Tabnmue «llepmomuueckas cucrema
XUMHUYECKHX 371eMeHTOB [1. 1. MenzeneeBay, C YuCI0BBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHYECKHX JIEMEHTOB (COCTaB U 3apsi AApa, 00I11ee YKCIIO0 JEKTPOHOB U PACHPEIEICHHE UX 110
AIIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBsI3b MOJOXEHHS deMeHTa B [leproamdeckoil cucreMe ¢ pacrpenereHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEePHOJIOB;

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJBJICMCHTBI, HCOPraHUYCCKHEC BCHICCTBA, XHUMHUUYCCKHC
peakiuu (Mo YUCITy U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIIECTB, IO TEIIOBOMY YD deKTy);

XapaKTepu30BaTh (OMUCHIBATh) (PU3NUECKHE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOAa, BOAOPOJA, BOABI, OOIIME XHUMHYECKHE CBOMCTBA OKCHIOB, KHCIOT,
OCHOBaHUM U COJel, TEHETUYECKYI0 CBsI3b MEXKIYy HHUMH, TMOATBEpXKIas MpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKIHil;

OIMUCBIBATH pPOJIb KUCIOpPOAa, BOAOPOAAa W BOIAbI B IPHUPOAHBIX IIPOHECCAX, B KHBBIX
opranusMax, HUX MPHUMCHCHUC B pPaA3JIMUYHBIX OTpACIAX [MPOMBIINIJICHHOCTH, BO3MOXKHOC
HCITOJIB30BAHUEC B COBPEMCHHBIX TEXHOJIOTHAX,

OOBSICHATB U IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTAaBA U CTPOEHMUS,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MacChl BELIECTB, MOJISIPHYIO
MacCy CMECH, MOJIBHYIO JIOJI0 XHMHYECKOrO 3JIEMEHTA B COCAWHEHUH, MAaCCOBYIO JOJIIO
XUMHYECKOTO dJIeMEeHTa 10 (popMylie COeTMHEHUS, HAXOUTh MPOCTEHITy0 (OpMyiTy BellecTBa
[0 MAacCOBBIM MJIM MOJIBHBIM JIOJSIM 3JIEMEHTOB, MACCOBYIO JIOJIO BEILIECTBA B PacTBOPE,
MOJISIDHYIO KOHIIGHTpAllMI0 BEIIECTBA B PAacTBOpPE, MPOBOAUTH pPAacUeThl IO YpPaBHEHUSAM
XAMHYECKON PEaKu;

HpI/IMeHHTI: OCHOBHBIC onepauHH MBICHHTGHBHOﬁ ACATCIIbHOCTH — aHaJIu3 MW CHHTC3,
cpaBHeHHEe, O0O0OIIEeHHWe, CHUCTEMaTH3aluio, KIAacCU(UKAIMIO, BBISIBICHUE MPUYHUHHO-
CJIICACTBCHHBIX CBHBCﬁ — JJIA HBYqCHHH CBOI>'ICTB BCHICCTB U XUMHUUYCCKUX peaKHHﬁ, C€CTCCTBCHHO-
Hay4YyHbIC METOJBI TO3HAHHMS — HAOJIOJICHUE, W3MEPCHHE, MOJICITUPOBAHKUE, JKCICPUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHHUS y4eOHOTO COJIepIKAHMS;

PacKphIBaTh CYLUIHOCTbH MPOLECCOB OKUCIEHUSI U BOCCTAHOBIIEHUS, COCTABIISITh YPABHEHHUS
MPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA (METOIOM SJIEKTPOHHOTO OanaHca);



yCTaHABIMBAaTh CBSI3W MEXAYy pEeaJbHO HaONI0aeMbIMM XMMHWYECKHMHU SBJICHUSMU U
poLeccaMy, MPOUCXOASIIMMU B Makpo- U MUKPOMHUpE, OOBACHATH MPUYMHBI MHOTOOOpa3us
BEIIIECTB, COOTHOCHTHh XUMUYECKHE 3HAHMS CO 3HAHUSMU JAPYTUX YICOHBIX IPEIMETOB;

colOuro1aTh MpaBuiia 6e30nacHoi paboThl B 1a00paTOPUH MPU HCIIOIB30BAHIH XUMHUYECKOM
nocynsl 1 00OpYJIOBaHUs, a TaKXKe IMpaBHiia OOpaIIeHUs C BENIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU BBIIOJIHEHUS JIAOOPATOPHBIX OIMBITOB M MPAKTHYECKUX PAOOT MO MOJYyYCHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJA), MIPUTOTOBICHUIO PACTBOPOB C
OTIpeIeIEHHOM MacCOBOH 10JIel PACTBOPEHHOTO BEIIECTBA, PEIICHUIO SIKCIICPUMEHTAIBHBIX 3a/1a4
1o Teme «OCHOBHBIE KJIACCHI HEOPTAaHMUYECKUX COCAHMHECHUIN;

JIEMOHCTPHUPOBATH BIAJCHUE OCHOBAMH XMMHYECKOM IPAMOTHOCTH, BKJIIOYAIOIIEH YMEHUS
0e30macHOro OOpalIeHus ¢ BEIIeCTBAMH, HCIOJIB3YEMbIMH B TMOBCEIHEBHOW JKU3HHU, a TaKKe
3HAaHWE NIPAaBUJI TIOBEJICHUS B 1IEJIAX COEPEKEHUS 3I0POBbS U OKPYKAIOIIEH CPEIbL.

K xonmy ooyuenus ¢ 9 knacce y odydaromierocst Oyayt chopMUpPOBaHBI CASAYIOIINE TPEIMETHBIC
pe3yabTaThl U3YUYEHUSI XUMHUH Ha YrITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX TOHATUN: XUMHYECKUH 3JIEMEHT, aToM,
MOJIEKyJla, WOH, KaTHOH, aHHOH, 3JICKTPOOTPHIATEIbHOCTh, CTEIECHb OKHCICHHS, XMMHYCCKas
peakiusi, TernoBoi 3 peKT peakuuu, Mob, MOJSIPHBINA 00BEM, pacTBOD;

AIIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AJIEKTPOJIUTHYECKAsT JUCCOLHUAINS, PEaKIUH HOHHOTO
oOMeHa, THIpONMU3 coyiel, oOpaTUMble M HEOOpaTUMbIE pPEAKLUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHME M BOCCTAHOBIICHHE,
AIIEKTPOJIN3, AJUIOTPONHUsA, aM(OTEPHOCTb, XHWMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
METaJUINYeCcKast), MEXMOJIEKYIsSIpHble B3aUMOJEHCTBUSA (BOAOPOAHAs CBA3b, CHJIBI BaH-nep-
Baanbca), KOMITJIEKCHbIE COSAMHEHUS, KPUCTAIMYECKUE pEelIeTKN (MPUMHUTHBHAsA KyOHUecKasi,
00BEMHO-LIEHTPUPOBaHHAsl KyOHuecKasi, TpaHEeLleHTPUPOBaHHasi KyOudeckas, reKcaroHajlbHas
IUIOTHOYNIAaKOBaHHAs1), KOPPO3UsSI METAJIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakIiy, KaTauus,
XMMHUYECKOE PaBHOBECHUE, HIEMEHThI XUMUUECKONW TEPMOAMHAMUKH KaK OHOH 13 TEOPETUYECKUX
ocHoB xumuuy; [1JIK;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHSITHI ¥ IPUMEHSTh 3TH MOHSATHS
IIPY ONMCAHHUU BELIECTB U UX MPEBPAIICHUI;

WCITOJIH30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIICHUs (POPMYJT BEIIECTB U ypaBHCHUM
XUMHYECKHUX PEaKIUi;

OTIpPENeNATh BaJCHTHOCTh M CTEIEHb OKHCICHHS XUMHUYECKHX AJIIEMEHTOB B COCTUHCHHSX
Pa3IUYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPEICICHHOMY KIACCy COCIMHEHUU IO
dbopmynaM, BHABI ~ XHMHYECKOW  CBsI3M  (KOBAJIEHTHOH, HWOHHOW, METAJUTHYECKOMN)
B HEOPraHMYECKUX COEAMHEHHSX, 3aps] HMOHA MO0 XMUMHUYECKOH (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHHM, THIT KPHCTATMUECKOW PEIIETKH KOHKPETHOTO
BEIIECTBA,



packpsiBaTh cmbici [lepuoandeckoro 3akona JI. M. MenaeneeBa u 1eMOHCTpUPOBATh €0
MOHMMAaHUE:

OTMCHIBATh M XapaKTepu3oBaTh Tabauunyto popmy Ilepuonndeckoil cucTeMbl XUMHUECKUX
AJIEMEHTOB: pa3jNyaTh MOHATUS «A-Tpynnay» U «b-rpymnmay, «Maible Mepuoab» u «OoJbIIne
NIEPUOIBI»;

OOBSICHATH CBSA3b IOJOXKEHUs 3JeMeHTa B [leproauueckoil cucteme ¢ pacrpenesieHueM
3JIEKTPOHOB 110 SHEPreTUUYECKUM YPOBHSM, MOAYPOBHSIM U OpOUTAJISIM aTOMOB IEPBBIX YETHIPEX
NIEPHUOJIOB;

BBIJCIIATH O6I_HI/IC 3aKOHOMCPHOCTU B M3MCHCHHUU CBOMCTB 3JICMEHTOB M HMX COCI[I/IHCHI/Iﬁ
(KI/ICJ'IOTHO-OCHOBHBIX 1 OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB OKCHUJI0B U FI/I,I[pOKCI/I,HOB) B
npeaciax MajiblX MEPrUOA0B U I'NIAaBHBIX IMMOATPYIII € YYCTOM CTPOCHHA UX aTOMOB,

pacKpbIBaTh CMBICI TEOPHUM AIIEKTPOJIUTHUYECKON AuccolMaliy, 3akoHa l'ecca u ero
CJICZICTBHI, 3aKOHA JAEHCTBYIOIIUX MAacC, 3aKOHOMEPHOCTE MU3MEHEHHUs CKOPOCTH XMMHUYECKOU
peaKHI/II/I, HaHpaBHeHI/IH CMCUICHUA XHUMHUYCCKOT'O paBHOBeCI/IH B 3aBUCHUMOCTHU OT paanqulx
(bakTopoB;

KJaccu(UUUpOBaTh XUMHUYECKHE 3JIEMEHTbl, HEOPraHWYECKHE BELIECTBA, XMUMHUYECKHE
peakiuu (10 YUCIy ¥ COCTaBY YYacCTBYIOLIMX B PEAaKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, mo
arperaTHOMy COCTOSIHUIO PEarcHTOB, II0 HW3MEHEHHIO CTENEHEH OKUCICHHMS XUMHUYECKHX
3JIEMEHTOB, [0 0OPATUMOCTH, 110 YYACTHIO KaTaau3aTopa);

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMUHBIX KIIACCOB
HEOPTraHWYECKUX COEIUHEHUW, MOJTBEpXkAasi 3TO OMUCAaHUE MPUMEpPaAMU MOJEKYISPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS: DJICKTPOJUTHUYECKOW IUCCOLMAIMU KHUCIIOT, LIEI0YEe M COJEH;
MIOJIHBIE M COKpAIllEHHBIC YPaBHEHUS pEakIMii MOHHOTrO OOMEHa; pPeaKIMi, MOATBEPKIAIOIINX
CYIIIECTBOBAaHUE TEHETHUECKOU CBSI3M MEK/Y BEIIECTBAMHU PA3TUYHBIX KJIACCOB,;

PacKpbIBaTh CYIIHOCTH MPOIECCOB THAPOIIN3A COJNEH MOCPEICTBOM COCTaBICHUSI KPATKUX
MOHHBIX U MOJICKYJSIPHBIX YPaBHEHUU PEaKIUil, CYIIIHOCTh OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX
peakuuii TocpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OajgaHca ITUX PeaKIuii;

NPEeJICKa3bIBaTh XapaKTep CPellbl B BOIHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PM3MUECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIISCTB
(kuciopona, 030H, TrpaduT, aimMas, KpeMHUH, Oop, a3oT, dhocdop, cepa, XJIOp, HATPUH, KAIWH,
MarHuii, KaJbllUi, AIFOMUHHN, Kelle30, Me/lb, IMHK, cepeOpo) U 00pa30BAHHBIX UMM CIIOKHBIX
BEIIECTB, B TOM YHCJIE X BOJAHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPO]I, CEPOBOIOPOA, OKCUIbI
yraepoaa (II, IV), kpemuus (IV), azora (I, II, I, IV, V) u docdopa (III, V), cepst (IV, VI),
CepHHUCTas, cepHas, a3oTHasi, ¢ocdopHas, YrojabHas, KpPEeMHHEBAs KHUCIOTBL, OKCHUABl U
ruapokcuabl MetaioB [A—IIA-rpynm, amomunus, meau (1), nuaka, sxenesa (11 u I10));

HOACHATH COCTaB, OTACIIbHBIC CHOCOGBI MOJIYYCHHUSA U CBOIICTBA CJIOXKHBIX BCIICCTB
(kuciopoacoaepkKaIIue KUCIOTHl XJIOpa, a30TUCTasl, OOpHAasi, YKCyCHasi KUCJIOThI U WX COJIH,
ranorenusl kpeMuust (IV) u docdopa (II1 u V), okcun u ruapokcun xpoma (I1I), mepmanranar
KaJIus;



OIIMCBIBATH POJIb BaKHEHIIINX HN3y4aCMbIX BCUICCTB B IPUPOAHBIX IMPOLCCCax, BIUAHUC HA
JKMBBIC OpPraHu3Mbl, IMPUMCHCHHEC B PA3JIMYHBIX OTPACIAX SKOHOMHKH, HCIIOJIB30BAHUC JIA
CO3AaHusA COBPECMCHHBIX MAaTCPUAJIOB U TGXHOHOFHﬁ;

MPOBOANTH PEAKIMU, TMOATBEPKIAIONINE KAUYeCTBEHHBIM COCTaB pa3jMYHBIX BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM COJEPIKAIINECS B BOJHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMHU/I-,
uoau -, cynbdar-, pocar-, kapOOHAT-, CHIIUKAT-, CYIb(UT-, CYIb(U-, HUTPAT- 1 HUITPUT-UOHBI,
TUAPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJabIlns, aTIOMUHMS, Keme3a (2+) u xenesa (3+),
Meu (2+), IMHKa;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEHUIITNX M3Y4aEMBIX BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHMs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT X CBOWCTB, BO3MOXHOCTb
IIPOTEKaHUs XMMHMYECKUX IPEBPAIICHUI B Pa3jIMYHBIX YCJIOBHMSAX Ha OCHOBE PAaCCMOTPEHHBIX
9JIEMEHTOB XMMHYECKON KHHETUKU U TEPMOJUHAMUKU;

BBIUKCIISATH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJTIO
XUMHYECKOI0 3JIeMEHTa Mo (opMyiie COCTUHEHUS, MacCOBYIO IOJIO BEIECTBAa B PacTBOpE,
MOJIBHYIO JOJII0O XUMHUYCCKOI'0 3JICMCHTA B COCIMHCHUH, MOJISIPDHYIO KOHIICHTPAIWIO BCIICCTBA B
pacTBope, HaXOAWThb MPOCTEUIIYI0 (OpPMYJTy BEIIECTBAa IO MACCOBBIM HJIM MOJIBHBIM JOJSM
9JICMCHTOB, IMMPOBOAWUTH PACYCTHI IO YPABHCHUSAM XHMHUUCCKHUX peaKHI/Iﬁ C Y4CTOM HCIOCTAaTKa
OJIHOTO U3 PEareHToB, MPAKTHUECKOI0 BHIX0Ja MPOAYKTa, 3HAUEHUS TEIUI0BOTO A (ekTa peakuuu,
ONPEAENATH COCTaB CMECEH;

co0uro1aTh MpaBuiia 6e30macHoi paboThl B 1a00paTOPUH IPU HCIIOIB30BAHIH XUMHUYECKOM
HoCyAbl M O0OpYIOBaHWS, a TAaKKe IMPaBWIa OOpAIICHHS C BEMIECTBAMH B COOTBETCTBHHU C
MHCTPYKLHUSMHU BBIIOJIHEHUS JIAOOPATOPHBIX OIMBITOB M MPAKTHYECKUX PAaOOT MO MOJYyYCHUIO U
coObupaHnio Ta3000pa3HBIX BEIIECTB (aMMHaka MW YIJEKHCIOro Ta3a) MW PEIHICHHUI0
HKCIEPUMEHTAIBHBIX 33J[ad 10 TeMaM Kypca, IPEeACTaBIIsATh pe3yabTaThl SKCIIEpPUMEHTa B opme
BBIBOJIOB, /I0KA3aTeNIbCTB, IPaQHUKOB, TAOIHI] M BBIABIISATH SIMITUPUIECKIE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OIEPallMd MBICIUTENBHON JEATENBHOCTH (aHAIM3 U CUHTE3,
CpaBHEHHE, 0000IeHNe, CUCTEMAaTU3allMIO, BBISIBJICHUE NMPUYNHHO-CIICACTBEHHBIX CBS3EH) MpH
W3Y4YCHHUH CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIMM, BIIAJICTh ECTECTBEHHO-HAYYHBIMU METOaMU
No3HaHus (HaboeHne, U3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (peaIbHbBIN U MBICTICHHBIN);

NPUMEHATHh MpaBuia Oe30macHOro oOpalleHus ¢ BEIIECTBAMH, HCIOJIb3YEMbIMH B
MIOBCEHEBHOM KM3HM, IMpaBHia MOBEICHHS B LEIAX COCPEKEHUS 3I0POBbS M OKpYKaromen
OPUPOIHON cpeabl, MOHMUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MbI
OTIpEIeICHHBIX BEIIECTB, MOACHATh Ha IPUMEpPaxX CIIOCOOBl YMEHBILICHUS U MPEIOTBPAIICHUS UX
BPEIHOTO BO3ACHCTBUSI, 3HAUEHUE KUPOB, OCIIKOB, YIIIEBOJOB JIJIsl OPraHu3Ma 4ellOBeKa;

UCIIOJIb30BATh MOJYyYCHHBIE MPECTaBICHHs 0 cepax MpodhecCHOHANTBHON NesSTeIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJOTHSMHU, KaK OCHOBY JUISI MPOPECCHOHATHHON
OPHEHTALUH U JIJIsl 0CO3HAHHOTO BHIOOpA XUMUH KaK MPOPHIHLHOTO MpeMeTa MPU MPOI0DKSHUN
o0ydeHHUs Ha YPOBHE CPEeIHEr0 001ero o0pa3oBaHus;

y4acCTBOBaTh BO BHEYPOUYHOU MPOEKTHO-UCCIIEIOBATEIBCKON AEATEIbHOCTH XUMUYECKON U
XUMHUKO-IKOJIOTUYECKONH  HAMpaBJIICHHOCTH, TMPUOOPECTH  OMBIT  MPOBENCHUS  Y4eOHBIX
WCCJICIOBAHMI B YCJIOBHUSX OOpa30BaTEIbHBIX OpraHu3allii, a TaKKe opraHu3aiuii (IEHTPOB)
JOTIOTHUTEIIFHOTO 00pa30BaHUs IeTeH.



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaunmenoBanue pa3zenoB v TeM nporpaMmbl KomuuectBo yacos DneKTpoHHBIE (ITUPPOBLIC)
n/m Bcero  KontponbHble ITpakTuueckue 00pa30BaTENLHEIC PECYPCh
paboThI paboTsl
Pasznea 1. [lepBoHavaibHbIe XUMHYECKHE TIOHATHUSA
1.1 Xwumus — BakHast 00JaCTh €CTECTBO3HAHMS M MPAKTUIECKOM 3 1
NESITEIbHOCTH YEJIOBEKA
1.2 BemecTBa U XUMUYECKHUE PEAKIUU 18 1
Hroro no pasaeny 21
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
2.1 Bo3sayx. Ilonsatue o razax. Kucnopoa. Oxcuabl 10 1 1
2.2 Bopgopoa. ITonsTue o KucCioTax u cojsix 8 1
2.3 Bopa. PactBopsl. [lonsiTie 006 OCHOBaHUAX 13 1 1
2.4 OcCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIUHEHUI 14 1 1
Hroro no paszneny 45

Pa3nen 3. [lepnoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. Ctpoenne aTroMoB. XUMHYECKasi CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEaAKIIUA

3.1 TIlepuoanueckuii 3akoH u [lepuognyeckas cucremMa XMMUYECKUX 17
anemeHToB /. 1. Menneneesa. CtpoeHune aToMa
3.2 Xumunueckas cBsizb. OKUCIUTENBHO- BOCCTAHOBUTENbHBIE peakiuun 16 1
Hroro no pazneny 33
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 5
9 KJIACC
No HanmMeHnoBanue pa3iesioB U TEM MPOrPaMMbI KonnyecTBo yacoB OnekTpoHHbIC (IU(PPOBLIE)
/1 Bcero  KonTponbHbIE [IpakTnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

Pa3nen 1. BemecTBO 1 XuMu4ecKasi peakius



No HanmenoBanue pa3zienoB v TeM NpOrpaMMbl
/11

1.1 TloBTOpeHue u yriydaeHHe 3HaHUH O BELIECTBE
1.2 OcHOBHBIE 3aKOHOMEPHOCTHU IIPOTEKAHUS XUMUUECKUX pEaKLUi

1.3 DnexkTpoauTuyeckas Juccoluanus. XMuMUYECKHe peakiuu B
pacTBopax

Hroro no pazgeny
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

2.1 OOmas xapakTepUCTHKAa XUMUIECKUX JIeMEHTOB VIIA-Tpynmsl.

T"anoreHsl

2.2 OOmas xapakTepUCTUKa XMMUYECKHUX 3JIeMEeHTOB VIA-rpynsl.
Cepa u e€ coeTMHEHUS

2.3 OOmas XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB V A-TpyIiibl.
AzoT, hochop u ux coenuHEHHS

2.4 OOmas xapakTepuCTUKa XMMUYECKHUX 3J1eMeHTOB [V A-rpynrsl.
Yraepon u KpeMHH, UX coeaquHeHus. bop

Hroro no pazgeny

Pa3gen 3. MeTaJsIbl M BX COeTUHEHU S

3.1 OO0mue cBOKMCTBAa METAIIJIOB

3.2 Baxueiimue MeTaIbl U UX COSTUHEHUSI
Hroro no pazgeny

Pasznen 4. Xumus 1 oOKpyskamomas cpeaa

4.1 BemiecTBa u MaTepuaibl B KU3HU yesnoBeka. OCHOBBI
HKOJIOTUYECKON IPaMOTHOCTH

Hroro no pasaeny
Pasznen 5. O0001menne 3HAHUH

5.1 TloBropenue u 0000IIEHNE 3HAHUN OCHOBHBIX Pa3/IeIOB KypCOB
8—9 knaccos

Bcero

10
12

28

10

10

36

16
24

KonnuecTtBO yacoB

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

DOnekTpoHHBIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPChHI



No HanmenoBanue pa3zienoB v TeM NpOrpaMMbl
/1 Bcero
Hroro no paszneny 6
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
IHOYPOYHOE IINTAHUPOBAHUE
8 KVIACC
Ne Tema ypoka
n/m
1  TIlpenmer xumuu. Ponbs xumum B sxu3HU yenoBeka. [lonsaTtre 06 uctopuun
BO3HUKHOBEHHUSI U PA3BUTHUS XUMUHU. XUMUS B CUCTEME HayK
2 Tena u BemectBa. DU3NYECKUE U XUMUYECKHUE CBOMCTBA BEIIECTB.
duznyeckue U XuMuueckue spieHus. [louaTue o TeopeTnueckux MeToax
MO3HAHUS B €CTECTBEHHBIX HayKaX. MICTOYHMKN XUMUYECKOW HHPOpMAITHH
3 IlpencraBieHus 0 HAyYHOM MO3HAHUU HA SMIIUPUUYECKOM YPOBHE:!
HaOJr0IeHne, U3MEpEHUe, SKCIIEPUMEHT, MoaenupoBanue. [lonsTue o
MeToJ1aX paboThl ¢ XMMUYECKUMU BeriecTBaMu. O00py1oBaHe IIKOIbHON
xuMuyeckon aboparopun. [Ipakruueckas padora Ne 1 mo teme "IIpaBuna
paboThl B 1abopaTopuu U IPUEMBI 0OpAIIEHUS ¢ Ta00PATOPHBIM
obopynoBanuem"
Uucrele BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei
5  Ilpakrtuueckas pabota Ne 2 o Teme "Paznenenue cmeceii (Ha npumepe
OYMCTKH TTOBAPEHHOM COM)"
6  ATOMBI U MOJIEKYJIbl. XUMHYECKHUE DJIEMEHTHI
7  IIpocThie U CIOXKHBIEC BelIeCcTBa. BelecTBa MOIEKYISIPHOTO U

HEMOJIEKYJIIPHOI'O CTPOCHUS

KonnuecTtBO yacoB

KonTposbhbie
paboThI

[IpakTnueckue
paboThI

11

KomnuectBo uacos

Bcero Konrponsabie [Ipaktuueckue H3YICHUA

paboTsl

paboTsl

DOnekTpoHHBIC (IU(PPOBLIE)
o0pa3zoBaTeNbHBIC PECYPChHI

JlaTa

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypcsl



No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

n/m Bcero Konrpospabie Ilpaktnueckne H3YICHHA H(poBLIe
paboTh! paboThI o0Opa3oBaTenbHbIC
pecypcsl
8  Xumwnyeckas popmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 1

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB
9  Omnpenenenre BaIGHTHOCTH aTOMOB 110 (hopMyJiaM OMHApPHBIX COSNUHCHUN |

10 OrtHocutenbHas atoMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. 1
BrluncieHuss OTHOCUTEIIBHON MOJIEKYJIIPHOM MacChl BEIECTB, MOJISIPHOU
MAacChl, MacChbl BEIIECTB U KOJIMYECTBA BEIIECTBA

11 MaccoBas 10i1g XUMHYECKOI'O DJIEMEHTA B COEAUHEHNU. BrrunciieHus 1
MacCCOBOH JOJIH XUMUYECKOTO JIEMEHTa 0 (hOpMyJie COeTMHEHUS

12 HaxoxxaeHue npocreiimeii popMyIibl BelecTBa o MacCOBBIM JI0JIIM 1
3JIEMEHTOB

13 Beraucnenus npocTeiiei GopMyIbl BeecTBa M0 MaCCOBBIM HIIH 1

MOJIBHBIM JOJISAM 3JICMCHTOB

14 KonuuecTBo BemniecTtBa. Mok, B3anMocBs3b KOIUYECTBa, MacChl M YHCIa 1
CTPYKTYPHBIX €TUHUIL BEIIECTBA

15 B3anmocBA3b KOJIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €IUHUII 1
BCIICCTBA. MOJDIpHaH Macca CMeECHu BGH.ICCTB.MOJIBHEUI J0JI1 XUMHWYCCKOT'O
3JIEeMEHTa B COCIMHEHUU

16 Haxoxnaenue npocreinieii opMyIsIbl BEIIECTBA 10 MOJIBHBIM JTOJISIM 1
AJIEMEHTOB
17 Xumunueckue siBIeHUs. XUMUYECKas peaklMs U €€ NPU3HAKU. 3aKOH 1

COXpPAaHEHHUs MacChl BEMIECTB. ATOMHO-MOJIEKYIsipHas Teopus. JKu3Hb u
nesreiabHocTh M. B. JIomoHOCOBa

18 Xumunueckue ypaBHeHHs. THUIIBI XUMUYECKUX peakiuil. Pacu€rsl o 1
XMMHYECKUM YPaBHEHHUSM KOJIMYECTBA M MACChl HICXOJIHBIX BELIECTB WIIN
IPOAYKTOB PEAKLIUU



No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

n/m Bcero Konrpospabie Ilpaktnueckne H3YICHHA H(poBLIe
paboTh! paboThI o0Opa3oBaTenbHbIC
pecypcesl
19 Bbluncnenus no ypaBHEHUAM XMMHUECKON PEaKIMK: KOJIUYECTBA 1

BEIIECTBA, MACCHI 10 U3BECTHOMY KOJIMYECTBY BELLECTBA, MACCE PEAr€HTOB
WU IPOJYKTOB pEeaKLUU

20 OO6oO6ueHre U cucTeMaTU3alus 3HaHUN
21 KontponbHas padota Ne 1 mo teme "BemecTBa 1 xumMudeckue peakuun"
22 Bo3ayx — cMech rasos. [lonstue o rasax.

—_—

23 3axoH ABorazpo. MosnsipHblii 00bEM ra3zos. Beruucienus o6béma,
KOJIMYECTBA BELIECTBA I'a3a [0 U3BECTHOMY €0 KOJIMYECTBY BEILIECTBA,
00BEMy. OTHOCUTEIbHAS TNIOTHOCTH Ta30B. BBIUMCICHHS] OTHOCUTEIBHON
IJIOTHOCTH T'a30B

24  OmnpeneneHrue OTHOCUTEIIBLHONW MOJICKYJIIPHON MacChl ra3000pa3HOTO 1
BEILIECTBA 10 U3BECTHOU OTHOCUTEIBHOM IIJIOTHOCTH. Bbruncinenus
OTHOCHUTEIILHOW MOJIEKYJISIPHOM MacChl ra3a Mo U3BECTHOW OTHOCUTEIbHOMN
mw10THOCTU. OOBEMHBIE OTHOLICHUS Ta30B IPH XUMHYECKHUX PEAKIIHIX

25 Kucnopog — 31eMeHT U mpocToe BemiecTBo. CrocoObl MoMydeHus 1
KHCIIOpO/ia B JIa0OpAaTOPUU U MPOMBIILIEHHOCTH

26 Okxcunanl 1

27 Tlpaktuueckas padora Ne 3 mo teme "[lomydenne u cooupanue kuciaopoaa, | 1
U3y4EHUE ero CBOUCTB"

28 Kpyrosopot kuciaopozaa B npupoze. O30H — aJuIoTpOIHas MOIUPHKAIHS 1
KHCII0po/ia

29 TemoBo# 3G (HEeKT XMMUIECKON peaKIni, TePMOXUMUYCCKUE YPaBHEHUS, 1

9K30- ¥ IHAOTEPMUYECKUE peakunu. Tommmso. Mcrons3oBaHue yriist u
METaHa B KaueCTBE TOIJIMBA. 3arpsi3HEHUE BO31yXa.

30 KontponsHas padota Ne 2 o Teme "Bo3ayx. Kucnmopon. Oxcuasr" 1 1
31 Boamopoa — »ieMEHT U MPOCTOE BEIIECTBO 1



No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

/1 Bcero Kontponbubie Ilpaktrueckne H3YICHHA uuQposbie
paboThI paboThI o0Opa3oBaTellbHbIE
pecypcsl
32 CnocoOsl mosy4eHus BOIOPOia B TaOOPAaTOPHH U MPOMBIIIIIEHHOCTH 1
33 Ilpakrtuueckas padora Ne 4 o Teme "[lomyueHue u cobupanue BOI0po/Ia, 1 1
M3y4EHHE €ro CBOMCTB"
34 MHcnosb3oBaHUE BOAOPO/IA B KAUECTBE TOILIMBA 1
35 [IlonsaTtue o xucnorax u coysix. CocTaB KMCIOT U COJER 1
36 Breruncnenust 00bEMa, KOJTMYECTBA BEMIECTBA T'a3a MO H3BECTHOMY €T0 1
KOJINYECTBY BELIECTBA MK 00BEMY
37 Brruncnenus 00bEMOB Ta30B MO YPAaBHEHUIO XUMUYECKOH peakIiuu 1
38 BprunciaeHus N0 ypaBHEHUSIM XMMHUYECKON peakliiu: KOJIMYECTBA 1

BEIIECTBA, 00bEMA, MacChl IO H3BECTHOMY KOJIMUECTBY BEIECTBA, 00BEMY,
Macce peareHTOB UM MPOYKTOB PEaKIUU

39 ®wusznueckue cBoiicTBa Boabl. Bona B mpupoae

40 AmHanu3 U CUHTE3 — METO/Ibl U3Y4YEHHS COCTaBa BOJIbI
41 Xumudeckue CBOMCTBA BOILI

42 CocTaB OCHOBaHUM

—_—

43 PacrtBopsl. PactBopuMocCTh BeliecTB B Bojie. Hacklenusie u
HEHACBHIIIEHHbIE, KOHIIEHTPUPOBAaHHBIE U pa30aBIeHHbIE PACTBOPHI

44  CniocoObI BEIpaKCHHS KOHIIEHTPAIIUU PACTBOPOB: MAacCOBast JIOJIS 1
paCTBOpéHHOFO BCIIICCTBA, MOJIIpHAasA KOHICHTpAHA

45 TIpaktuueckas padora Ne 5 mo teme "lIpurotoBieHue pacTBOPOB ¢ 1 1
onpeaecneHHON MacCOBOM 0JIel pacTBOPEHHOTO BelecTBa. [Ipurotoienue
PacTBOPOB C OIPEACIEHHON MOJISIPHON KOHLIEHTpaLUeld pacCTBOPEHHOIO
BemecTna”
46 BpruuciaeHHS ¢ UCIIOI30BAHUEM MOHITHS «MAacCOBas JI0JIs BEIIECTBA B 1
pacTBope». Boruncinenus ¢ Ucronb30BaHUEM MOHATHS «MOJIIpHAs
KOHIIEHTpalUs paCTBOPEHHOTO BEIIECTBAY



/o

47

48

49

50
51

52
53
54

55
56
57
58
59
60

61
62

Tema ypoka

Ponb pacTBOpOB B pupoJe U KU3HU YenoBeKa. KpyroBopoT Boibl B
npupoje. 3arpsa3HeHue NPUPOAHbIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX
BO/I.

Brruucnenus ¢ ucnoiabp30BaHueM rpadukoB paCTBOPUMOCTH IS PacYETOB
PacTBOPUMOCTH BEUIECTB. BBIYKMCIIEHUS C UCIIONIB30BAHUEM MTOHATHS
«MaccoBasi J0JIs BELIECTBA B paCTBOPE»

Boruncnenus ¢ Ucronb30BaHUEM MOHATHS «MOJIIpHAsi KOHLIEHTpaLHs
pacTBOPEHHOTO BELECTBaY. BbuncaeHus ¢ UCIoIb30BaHUEM I'paUKOB
PacTBOPUMOCTH Il pacu€TOB pAaCTBOPUMOCTH BEILIECTB

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN

KonTtponsHas padora Ne 3 o teme "Bogopona. Boga. PactBopsl.
OcHoBanus"

Okcuapl: cocTaB, KiaccuduKanys, TPUBUAIbHBIC HA3BAHUS
[Tonydyenune u XuMHUUYECKHE CBOMCTBA OKCUIOB

[TonsiTHE O THUAPOKCUAAX — OCHOBAHUAX U KUCIOPOICOICPIKAIINX
KHACJIOTax

dusnuecKkue ¥ XUMUYECKUE CBOMCTBA KUCIIOT

[Tonyuyenue kucior

Knaccudukanus ocHoBaHui

[I1&noun, Ux CBOMCTBA U CIIOCOOBI MOTYUYECHUS

HepacTBoprMbIe OCHOBaHUS, UX CBOMCTBA U CIIOCOOBI MOTYUEHUS

[Tonsarue 06 aM(poTEepHBIX THAPOKCUAAX: XUMHUECKUE CBOMCTBA U
nonydenue. [ I[puMeHeHne BaXKHEHIIMX OCHOBAHMI

Conu: coctaB, ki1accuuKanysi, TPUBHAIbHbIE Ha3BaHUS
®du3nyecKue U XuMHU4YeCcKue cBoiicTBa cosel. [lonydenue coneit

Bcero Kontponbubie Ilpaktrueckne H3YICHHA

S i Gy Wy W sy

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIIEKTPOHHBIE
1 poBkIe
oOpasoBartenbHbIC

pecypcsl



/o

63
64

65

66

67

68
69
70
71
72

73
74
75
76
77

78

Tema ypoka

TI'eneruueckas cBA3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

[IpakTuueckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33a4 10 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCIUHEHUIN

Brraucnenus no YpaBHCHHUAM XHUMHYSCKOM PCaAKIUN: KOJINYECTBA

BeIIecTBa, 00bEMa, Macchl 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBa, 00BEMY,

Macce peareHToB WK MPOAYKTOB PEaKIMI

Beruncnenns maccel MpOAYKTa peakIuy 10 U3BECTHOM Macce OJTHOTO U3
HNCXOAHBIX BCIICCTB, B3ATOI'0 B BUAC paCTBOPA, COACPIKAILICTO
ONPEIENIEHHYI0 MACCOBYIO JIOTI0 PACTBOPEHHOTO BEIIIECTBA

Kontponbnas padota Ne 4 mo Teme "OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
coequHeHui"

[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 3JIEMEHTOB
IIoHsATHE O TpyNIaxX CXOMHBIX 3JIEMEHTOB

DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(oTepHbIE OKCHUIBI 1 THAPOKCHIBI
[leproanueckuii 3akoH. OTkpeiTHe [lepuoanueckoro 3akoHa

KopoTtkonepuoanas u jymmuHonepuoanas popmsl [leproanueckoit
cHCTeMBbI XuMHUUecKuX 3yemenToB [[.1. MenneneeBa

Ileproas! 1 rpynIbI

OcHOBHBIE CBE/ICHUSI O CTPOCHUH aTOMOB. COCTaB aTOMHBIX SA€p
H30TOMNbI Kak pa3HOBUAHOCTH aTOMOB XMMHYECKOI'0 3JIEMEHTA
DJIEKTPOHBI

DneKTpOHHas OpOUTab. DHEPreTHUYECKHE YPOBHU U MOAYPOBHU aTOMA; S-,

p-, d-opburtanu
DJEeKTPOHHBIE KOHPUTYypaIMU U 3JEKTPOHHO-Tpadudeckrue GopMyIibl
aTOMOB

Bcero Kontponbubie Ilpaktrueckne H3YICHHA

—_— e

—_—

KonnuecTtBO yacoB

DIIEKTPOHHBIE
1 poBkIe
oOpasoBartenbHbIC

pecypcsl



/o

79

80

81

82

&3

84
85
86
87
88
89
90
91

92
93
94
95

Tema ypoka

CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB MEPBHIX 20 XUMHUYECKHX
aneMeHToB Ilepuoguueckoit cucrems [[.1. Menneneena

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyca aTOMOB XMMHWYCCKUX 3JICMCHTOB,
METAJUNIMYECKUX 1 HEMETAINIMYECKUX CBOMCTB 110 rpymmiaM 1 nepuogam

H3MeHeHre CBOMCTB COEIMHEHNN XUMHUUECKUX AJIEMEHTOB B IEPUOAAX U

rpynmnax
XapakTeprucTUKa XMMHUYECKOT0 3JIEMEHTA 10 €0 MOJ0KEHUIO B
[Iepuonnueckon cucreme .M. MenneneeBa

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil cucTeMbl
XUMHUYECKHX DJIEMEHTOB JUIsl pPa3BUTHsI HAYKU U NIPAKTUKH

DIIEKTPOOTPUIIATETILHOCTh XMMHUYECKHX DJIEMEHTOB
KoBaneHnTHas mossipHas CBs3b

KoBasieHTHast HETMOJsIpHAs CBSA3b

HNonHnas cBsI3b

DIIEKTPOHHBIE ¥ CTPYKTYPHBIC (DOPMYJIBI BEIICCTB
Kpucranmmaeckue u amop(dHbIe BemecTa

TUumbI KPUCTALTHYECKUX PEIIETOK U UX XapAKTEPUCTUKH

[TprunHbl MHOrOOOpa3us BEIIECTB, 3aBUCUMOCTh CBOMCTB BELIECTB OT
COCTaBa U CTPOEHUS

CreneHp OKHUCIEHUSI
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUI
XUMHUYECKHUE DIIEMEHTBI — OKUCIUTEIA ¥ BOCCTAHOBUTEIU

CocraBiieHU€ ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH,
METO/1 SJIEKTPOHHOTO OajlaHca

Bcero Kontponbubie Ilpaktrueckne H3YICHHA

S iy VA o N G sy

—_—

KonnuecTtBO yacoB

paboThI

paboThI

Jara

DIIEKTPOHHBIE
1 poBkIe
oOpasoBartenbHbIC

pecypcsl



No Tema ypoka KonnuectBo yacoB Hara DIIEKTPOHHBIE

n/m Bcero Konrpospabie Ilpaktnueckne H3YICHHA H(poBLIe
paboTh! paboThI o0Opa3oBaTenbHbIC
pecypcesl
96 BbluncieHus 10 ypaBHEHUAM XMMHYECKON PEaKIMH: KOJIUYECTBA 1

BEIIECTBA, 00bEMA, MacChl IO H3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB UM MPOYKTOB PEaKIUU

97 BeruucneHus NpocTerieit MoIeKyIsspHOi (popMyIIbl BelecTBa 1Mo 1
M3BECTHBIM MACCOBBIM JIOJIIM JIEMEHTOB

98 (O0001IeHre U cUCTEMATH3AIAA SHAHUHA

99 KonTponbsHas padota Ne 5 o Teme "CTtpoeHue aroma. XUMHUYECKast CBSI3b"
100 Pe3epBHBII ypoK

101 Pe3epBHBIl ypoK

102 Pe3epBHBII ypOK

O = = = =

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 6
9 KUIACC
Ne Tema ypoka KonuuecTBo uyacoB Hara DNEeKTPOHHbIE
n/m Bcero Kontponbubie Ilpakrtuueckue H3YICHHA uQpoBbIe
paboTHI paboTHI oOpa3oBaTellbHbIC
pecypcbl
I Crpoenue aromoB. [locrenoBarenbHOCTh 3aNIOTHEHUS SJIEKTPOHHBIX 1
opOuTaneil aTOMOB MaJIbIX TIEPHOJIOB
2 Oco0eHHOCTH 3arOIHEHHS SJIEKTPOHHBIX OpOuTaeil aToMOB OOJIBIIIMX 1
nepuooB. CTeneHb OKUCIIEHUS U BaJIEHTHOCTb
3 Buapsl XUMHYECKOH CBS3HU 1
OOMeHHBIN U TOHOPHO-AKIIENTOPHBIN MEXaHU3M 00pa30BaHMS 1

KOBAJICHTHOU CBA3U. MEXKXMOIIEKYIISIPHBIE B3aUMOICHCTBUS

5  Tumbl KPUCTAIUTMYECKUX PEHIETOK, OCOOCHHOCTU CTPOCHUS 1
KPUCTAUIMYECKUX PEMIETOK



No Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE

/1 Bcero Kontponbubie Ilpaktmueckne H3YICHHA nuQpoBbIe
paboTHI paboTHI o0pa3oBaTebHbIE
pecypcsl
6  3aBUCHMMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOMN PEIIETKHU U 1
BHJAa XUMHUUYECKOU CBI3H
7  Knaccudukanus XdAMUYECKUX PEAKIIMHA 11O PA3IMIHBIM ITPU3HAKAM 1
8  DHepreTuka XUMHUYECKHUX peakiui. TermnoBoi 3hPerT XuMuIecKoi 1

peakiuu. 3akoH ['ecca u ero cieacTBus

9  BbIuKCICHHS 110 TEPMOXUMUYECKOMY YPaBHEHUIO PEAKIINH: TETIJIOBOTO 1
s dexTa XUMHUUECKOW PEaKIIMU 10 KOJIMYECTBY BEIIECTBA, MACCE HUITH
00BEMY TTpOpearupoBaBIIero WM 00pa30BaBIIETOCS BEIIECTBA

10 IloHsATHE O CKOPOCTH XUMUYECKOW pEaKIMU. 3aKOH JEHCTBYIOIINX Macc 1

11 Dueprus aktuauuu. [Torstue o katanuze. DepMeHTH. MTHTHOUTOPEI. 1
@aKTOpBbl, BIUSIONIAE HA CKOPOCTh XUMUYECKON peaKIu

12 Tlonsitue o xuMuueckoM paBHoBecuu, npuHun Jle [llarense. ®akTopsi, 1
BJIMSIOLINE HA COCTOSIHUE XMMUYECKOr0 paBHOBecHs. [Iporno3uposanue
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IM4HbIX
YCIIOBUSX

13 OxucnuTenpbHO-BOCCTAHOBUTENbHBIE PEAKIIMU. BaXkHble OKUCIUTENH U 1
BoccTaHoBuTenu. [lepmanranar xanus

14 CpoiicTBa NPOCTHIX BEUIECTB — METAJJIOB U HEMETAJIIIOB, KUCJIOT U 1
coJIeil — B CBETE MPEACTABICHUI 00 OKUCINUTENIFHO-BOCCTAHOBUTEIBHBIX
peakuusax

15 Ilpaktuueckas padota Ne 1. PemieHue sxcriepuMeHTaIbHBIX 3a/1a4 110 1 1
TeMe «OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN»

16 KontponsHas padora Ne 1 mo reme «OCHOBHBIE 3aKOHOMEPHOCTH 1 1
MPOTEKAaHUS XUMHUECKUX PEaKIni»

17 PactBopenue kak (U3UKO-XUMUIECKUN MTPOIIECC. DIEKTPOIUTHI U 1
HC3JICKTPOJINUTBI



/o

18
19
20

21

22

23
24

25

26

27
28

29

30
31

32
33

Tema ypoka

Teopust 2AEKTPOTUTUYECKON AUCCOLUALINI
HonHoe npousseneHue Boasl. BonopoaHslil oKas3aTellb

DNEKTPOIUTHUECKAs JUCCOLMAIUS KUCIIOT, OCHOBAaHHUM U COJIE.
Peakiinu norHOoro oomMena

CBoIiCTBa KUCIIOT, OCHOBAHUM U COJICH B CBETE MPECTaBICHUN 00
3HCKTpOHHTH‘ICCKOﬁ AUCCOLIUaIINN. KaquTBeHHBIe peaKI_[I/II/I Ha UOHBI

[IpakTuueckas pabora Ne 2. Pemenue skcriepuMeHTaIbHBIX 3324 10
TeMe «DJIEKTPOJIUTHIECKAS TUCCOLUALIUY

I'maponus cosneil. MoHHBIE ypaBHEHUS THIPOJIN3A COIEH

[Tpaktuueckas padota Ne 3. Pemenue skcriepuMeHTaAIBHBIX 3a/1a4 110
teme «['maponus conemnr»

Brruncnenus Macchbl IpOAyKTa PEAKLUU 10 U3BECTHOW Macce OAHOIO U3
MCXOIHBIX BEILECTB, B3ATOTO B BUAE PACTBOPA, COAEPIKALLETO
ONpEAECNIEHHYI0 KOHIEHTPALMIO PACTBOPEHHOTO BEILIECTBA

KonTponpHas padora Ne 2 o Teme "INeKTpOIUTHIECKAS TUCCOIHALIHSL.
XUMHUYECKUE PEaKIuu B pacTBopax"

OO61mas xapakTepuCTHKa HEMETAIIOB

OO6m1as XxapaKTepUCTUKA TaJIOTEHOB. XMUMHUUYECKHE CBOMCTBA TaJIOTCHOB.
XuMuyeckue cBorcTBa XJjiopa. XsopoBoaopo. CossiHas KUcioTa

[Ipaktuueckas padora Ne 4 o teme "IlonydeHue consiHOM KUCIOTHI,
M3y4yeHHEe e€ CBOUCTB"

ITonsTue o KHCJIOPOACOACPKAINX KUCIIOTax XJI0pa U UX COJIAX

BbruuciieHus Mo ypaBHEHUSIM XUMHUECKUX PEAKINHN, €CITH OJIUMH MX
peareHToB J1aH B U30BITKE

Baxwuelime coeMHEHUS XJIOpa U UX HAXOKJICHUE B IIPUPOAE
OO0m1ast xapakTepucTHKa 37eMeHTOB VIA-rpymnisl

KonnuecTtBO yacoB

Bcero Kontponbubie Ilpaktmueckne H3YICHHA

paboThI

paboThI

Jara

DJIEKTPOHHBIE
¢ poBbIe
o0Opa3oBarenbHbIE

pecypcsl



No Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE

n/m Bcero Kontposnbhbie Ilpaktnueckme H3YICHHUA pOBLIC
paboTe paboTHI oOpa3oBaTeNbHbIE
pecypcbl
34 CtpoeHue 1 CBOMCTBA MPOCTOI0 BELIECTBA CEPBI. AJIIOTPOIHbBIE 1

MoaAu(UKAITUN CEPBI
35 CepoBogopoa, cTpoeHue, puznueckne u XuMudeckune coictra. Oxcuapr 1

cepbl
36 Cepnucras kuciora u e€ conu.CepHasi KUCIIOTa U €€ COIU 1
37 IIpoMbIIUIEHHOE NOJIY4EHHE CEPHON KHUCIOTHI 1
38 HaxoxaeHue cepsl U €€ COEAMHEHUH B IpUpoie. XUMHUECKOE 1

3arpsi3HEHNE OKPYKaIOIIeH cpeibl COETUHEHUSIMU CEPBI

39 BeruucieHust Macchl IPOAYKTa PEAKIMU 10 U3BECTHOM MacCOBOM 1
(06BéMHOIM) nose (%) ero BEIXOJa OT TEOPETUYECKH BO3MOKHOTO.
Brruncnenus maccoBoit (00bEMHOIT) 1071 (%) BBIXOAA MPOIYKTa
peakuuu o u3BecTHOU Macce (00BEMY) UCXOMHOTO BEIIECTBA U

MIPOYKTa PEAKIINHU
40 OOmas xapakKTepUCTHUKA AIEMEHTOB VA - IpyIIbI 1
41 A3oT, pactipocTpaHeHHE B IPUPoJIe, GU3NICCKHUE U XUMUICCKHE 1
CBOMCTBa
42  AmmMuak, ero (puznyeckre u XuMuaeckue cBoiictsa. Conu aMMOHHS 1
43 TIlpaxTtuueckas padota Ne 5 o reme "[lonyuenne ammuaka, u3yueHue 1 1
€ro CBOMCTB"
44 Oxkcupsl azota (I, 11, 111, IV, V) 1
45 Asotuctas kuciaoTa. A30THas kucioTta. [[poMblIeHHOE TOTy4YeHUe 1

a30THOU KUCJIOTBI

46 Hwutpatrbl 1 HUTPUTHL. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOILEN Cpebl 1
COCIMHEHUSIMU a30Ta

47 ®ocdop, amnorponHbie Moaupukaiuu dhochopa 1



/o

48

49

50

51

52

53

54

55

56
57

58

59

60

Tema ypoka

Oxcunpl pocdopa (111, V) u pocdopuas kucnora. [lonstue o
MHHEPAITBHBIX YI0OpEHHsIX. 3arps3HeHne IPHUPOJHBIX BOJOEMOB
COEAMHEHUSIMH a30Ta U pochopa

VYraepon, ero alIoTponHbIe MOAN(UKALIUY U CBOWCTBA

Oxcunpl yraeposa, ux pusndecKkue 1 XMMUYeCKHe CBOHUCTBA.
DKoJIOrHYecKue po0IeMbl, CBI3aHHbIE ¢ OKcHIoM yriaeposa (IV)

[TpakTuueckue pabotsl Ne 6 o Teme "[lonyuenue oxcuna yriaepozaa (IV)
Y U3Yy4YEeHHUE ero CBOMCTB"

VYroanHag KUciIoTa U €€ coin

[lepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O
COeIMHEHUSX yriiepoaa. [IpupoiHbIe ICTOUYHUKH YIJIEBOIOPOJIOB U UX
POJIb B OBITY U IPOMBIIIIIEHHOCTH

HOHHTI/IG (0) 6I/IOJIOFI/I‘ICCKI/I BAaKHBIX OpI‘aHI/I‘-IGCKI/IX BCILIECCTBAX — )KI/Ian,
OeNKax W yriieBojax

Kpemnnii, ero ¢pusznueckune u xuMuueckrne cBoctBa. OKCHI KPEMHUS
(IV), kpeMHHEBasI KUCIIOTA, CUITUKATHI

bop. bopHnas kucnora

[IpakTuueckas padora Ne7. Penienne sKkCriepuMEeHTaIbHBIX 33124 110
TeMe «BaykHele HeMeTalIbl U UX COCIUHEHUS

Brraucnenns maccel (00b€Ma; H.Y.) MPOAYKTa PEAKIIMHU 0 TAHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA, COAEPKAIIECTO OMPENCIEHHYIO
MAaCCOBYIO JOJIO TTIPUMECEH

Kontponbnas padota Ne 3 mo Teme «BaxxHelme HeMeTauibl 1 UX
COCTMHEHUS».

O6H_Iaﬂ XapaKTepI/ICTI/IKa XUMHNYCCKUX 3JICMCHTOB — MCTAJIJIOB HA
ocHoBaHmu ux nojoxenus B [ICXD J.M. MenaeneeBa

KonunuectBo yacos Jara

Bcero Kontponbubie Ilpaktmueckne H3YICHHA
paboThI paboThI

DJIEKTPOHHBIE
¢ poBbIe
o0Opa3oBarenbHbIE

pecypcsl



No Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE

/1 Bcero Kontponbubie Ilpaktmueckne H3YICHHA nuQpoBbIe
paboTHI paboTHI o0pa3oBaTebHbIE
pecypcsl
61 Meramisl A- u b-rpynn 1
62 Meramnyeckas CBS3b U METAIIIMYECKAsI KPUCTAININYECKAs PELIETKA. 1
3aBUCUMOCTh (PU3UYECKUX CBOMCTB METAIJIOB OT CTPOCHUS KPUCTAIJIOB
63 OOume XMMHUYECKHE CBOKWCTBA METAIIJIOB 1
64 OO6mue crmocoObl MOTYYEHUS METAJUIOB, MeTa/LTyprHs. CIiaBbl 1
65 DeKkTponu3 pacIuIaBOB M paCTBOPOB COJIEH KaK OJIMH U3 CIIOCOOOB 1

MOJIYy4YCHHA MCTAJIJIOB. Brruncnenus mo YPaBHCHUAM 3JICKTPOJIM3a
pacIjiaBOB U paCTBOPOB BEIIECTB

66 IloHsTHE O KOPPO3UH METAIIOB 1
67 BpruucieHus cocTaBa CMECEil C UCIIOIb30BAHUEM PEIICHUSI CUCTEM 1
YpaBHEHUHU
68 Pa3znuuHble TUIIBI BBIYMCIEHUH 110 yPaBHEHUSAM XUMHUUYECKUX peaKLni 1
69 Meramibsl A-rpynn. lllenounbie MeTanibl 1
70 Haxoxnenue B npupojie. CBOICTBA LIEIOYHBIX METAIIIOB 1
71  Oxcuabl ¥ THIPOKCHUIBI HATPUSI U Kalus 1
72 Illenouno3eMelbHEIC METAJLIEI. BaxkHeHIne COeTMHCHUS KaIbIIs, 1

CBOICTBA, IPUMEHEHHUE

73  JK&cTKOoCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS 1
74 Tlpaktuueckas padota Ne 8 mo Teme "JKECTKOCTh BOJBI U METOIBI €€ 1 1
ycTpaHeHUs "

75 AmromuHHNA. AM(OTEepHBIE CBOMCTBA OKCHIA M THAPOKCHIA ATFOMHHUS
76 OO61mas xapakTepucTuka MeTaiioB b-rpymnmn (0604YHbBIX TOATPYII)

77 llepBoHayanabpHbIE IPEACTABICHUS O KOMIUIEKCHBIX COEAUHEHHAX

p— e

78 Menpb u cepedpo. [Ipeacrapnenus 06 aMMUaYHBIX KOMITIEKCaxX cepedpa u
Menu
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79
80

81

82

83
84

85
86
87
88

89

90

91

92

93

Tema ypoka

[uuk. AMdoTepHbIe CBONCTBA OKCHJIA M TUIPOKCHIA [IMHKA

Kenezo. Oxcunsl, runpokcuabl u conu xenesa (I1) u xxenesa (II1). Uyryn
U CTaJlb — CIUIaBBI )KeJe3a

[Tpaktrueckas padota Ne 9. Pemenue skcriepuMeHTaAIBHBIX 3a/1a4 110
Teme «BakHele MeTauibl U UX COSTUHEHUS»

BrruncieHus cocraBa cMecell ¢ HCIIOJIL30BaHUEM peliCHUd CUCTEM
ypaBHEHUU

PaznuaHbIe TUITBI BEIYUCICHUH 110 YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ

KonTtponbnas pabota Ne 4 mo Teme «BakHelne MeTamibl U UX
COCTMHEHUS»

BezonacHoe ncnonb30BaHUE BEIIECTB M XUMHUECKUX PEAKLUH B OBITY
Hosble maTepuaibl U TeXHOIOTUU. [IpUHIUIIEL «3€TIEHON XUMUN»
XuMUs U 310pOBbE

XHUMHMUYECKOE 3arpsA3HEHNE OKpysKarolen cpeasl. [IonaTue o npeneasHo
nonyctuMmon konneHtpaiuu Bemects (I1/1K)

DKOJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHBIE C COCTMHECHUSIMH YTIIepoa,
a30Ta, Cepbl, TKEIBIX METATUIOB. POJIb XMMUHU B pELICHUU
9KOJIOTUYECKHX MPOoOIeM

Ilepuoanueckuii 3akoH u [leprnoanyeckas cucTteMa XUMUYECKUX
AJIEMEHTOB B CBETE TEOPUU CTPOCHUS aTOMa

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIIEMEHTOB U UX
COEIMHEHUH B MEPUOJIax U IPyIIax

Crtpoenue BemecTBa B TBEPOM, KUJIKOM U Ta3000pa3HOM COCTOSTHUH.
Bunasl xumMnueckoil CBA3U

Knaccudukanus XuMU4eCKUX peakiyii Mo pa3InyHbIM MIPU3HAKAM

Bcero Kontponbubie Ilpaktmueckne H3YICHHA

—

p— et

KonnuecTtBO yacoB

DJIEKTPOHHBIE
¢ poBbIe
o0Opa3oBarenbHbIE

pecypcsl
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94

95

96

97
98

99

100
101
102

Tema ypoka

[Iporuo3upoBanne BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX
IPEeBpaIIeHHH B pa3IMYHbIX YCIOBHUSIX Ha OCHOBE MPEICTaBICHUN
XUMHUYECKON KUHETUKU U TEPMOJIUHAMUKH.

XHUMHUUYECKUE PeaKLUU B pacTBOpax. I maponus conen

CBolicTBa KHUCJIOT, OCHOBaHMI U COJICH B CBETE MPEACTABICHUN 00
3JEKTPOJINTUYECKON JUCCOLMAIIUN

OKHUCINTEIIFHO-BOCCTAHOBUTEIIHHEIC pEaKkuu. BHGKTPOHI/IB.

[TpakTrueckas padota Ne 10. Pemenne sxkciepuMeHTAIBHBIX 337124 110
TeMe «XUMHUUYECKUE PEAKLIUN

[IpakTuueckas padora Ne 11. Penienne skciepuMeHTAIBHBIX 3a/1a4 10
Teme «MeTallibl, HEMETAJIIBI U MX COCIUHEHUS

Pe3epBHBII ypok
Pe3epBHBII ypok
Pe3epBHBII ypok

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

Bcero Kontponbubie Ilpaktmueckne H3YICHHA

KonnuecTtBO yacoB

paboThI

paboThI

11

Jara

DJIEKTPOHHBIE
¢ poBbIe
o0Opa3oBarenbHbIE

pecypcsl



YYEBHO-METOJIUYECKOE OBECIIEYEHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI 111 YYEHUKA

Xumusi: 9-i knacc: yriyOJaeHHbIH ypoBeHb: yueOHuUK; 1-e uzganue, 9 knacc/ 'abpuensa
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o0miecTBo «31aTenbCTBO
«[Ipocsemienue»

I'a6bpuensu O.C, Octpoymosa U.I', CagkoB C.A. Xumusi, 8 kinacc AKIIHOHEPHOE
obmectBo «M3natenscTBO «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumust: 9 knacc: yrmyOn€éHHbINH ypoBeHb: yueOHuK; 1-e u3nanue, 9 kinace/ ['abpuensa O.C.,
Octpoymos U. I'., CnagkoB C. A. Aknnoneproe oo6mectBo "M3narensctBo "[IpocBemenue""

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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