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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMMa MO XUMHHM OCHOBHOTO o00IIero ooOpa3oBaHus (yriryOJEHHBIH YpPOBEHB)
COCTaBlicHa Ha OCHOBE TpeOOBaHMII K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeiIbHOU
mporpamMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mnpeacrabieHHbx B @I'OC OO0, c yderom
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

ITporpaMma no xumuu pa3zpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUYUTEI0
B CO3JIaHMH paboyeil MporpamMmel o y4eOHOMY MTPEIMETY.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOy4yalOUIMXCA CpeICcTBaMU Y4eOHOro mpeaMmeTa, Omperesiser
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pas3zesiaM U TeMaM, paclpeacicHue
0 KJaccaM, pPEKOMEHJYEMYI IIOCIEI0BAaTEIbHOCTh HU3YYEHUS XUMHM C  Y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro Mpolecca, BO3PACTHBIX
0coOeHHOCTel o0yyaromuxcs. B mporpamMmme Mo XMMHH YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMera B peain3alud TpeOOBaHMK K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM |
OpeIMETHBIM pe3yibraTaM oOydeHHss W B (OPMHPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEJIBHOM 1eATEIHbHOCTH 00yYaIOUIerocs 0 OCBOGHUIO YUeOHOTO COIEP KAHMUS.

W3ydyeHne XMMHMM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsI OpPUEHTUPOBAHO Ha
OOMIEKYIbTYpHYIO  TOJATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, Pa3BUTHSI HMHTEUIEKTYaJIbHBIX CIIOCOOHOCTEH M HMHTEpPECOB OOydaroluxcs, Ha
MPOJ0HKeHHE 00yUYeHHUs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl.

3HaHUE XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00ydalolerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHEH
NPECTaBICHUS O MPEBPAILECHUSIX YHEPTUU U BEUIECTB B IPUPOJIE, O MYTAX PEIICHHS III00aTbHBIX

npoOjJeM  yCTOWYMBOTO  pa3BUTHS ~ YEJIOBEYECTBA —  CBIPHEBOM,  DHEPrEeTHUECKOM,
NPOJIOBOJILCTBEHHOM ~ TpoOJieM,  MpOoOJIeMbl  JKOJIOTHYECKOH  0e30MacHOCTH,  mpoliieM
3[[PaBOOXPAHCHUSI.

N3ydenune xumuu:

v/ CrOCOOCTBYET peann3ali BO3MOKHOCTEN Ul caMOpa3BUTHSI H (POPMHUPOBAHUS KYIbTYDPbI
JUYHOCTH 00Y4YaIOUIMXCs, UX 001Iel U GyHKIMOHAIBHOM IPaMOTHOCTH;

v BHOCHUT BKJaJ B (pOPMHUPOBAHHE MBIILUIEHUS W TBOPYECKHX CIIOCOOHOCTEH OOYJaromuMxcs,
HaBBIKOB HUX CAMOCTOATEIbHOW Yy4eOHOM J1eATENbHOCTH, OKCHEPUMEHTAIbHBIX H
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B IIOBCEJHEBHOM MXH3HM, TaKk U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

v 3HaKOMHT €O CIENU(UKON HAYYIHOTO MBINUICHHUS, 3aKJIaJBIBAET OCHOBBI TPEICTABICHUN O
€AMHCTBE TNPUPOJBI M YENOBEeKa, SBISETCS KIIOYEBBIM JTarioM B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

V' crmoco6CcTBYeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHHe 00y4arOIINuXCsl.

JlanHble HampaBiieHHs B OOy4YEHHH XMMHUHU 00€CIedYHBAIOTCS crenuuKoN coaepkKaHus
peaMeTa, KOTOPBIM SIBIAETCS NEAArorn4ecky aJalTHPOBAHHBIM OTPAaXXEHUEM OIPEIEIEHHOTO
JTana pa3BUTHS XUMHH.

VYrnyOn€éHHbIi Kype XMMHUH OCHOBHOTO 00111eT0 00pa30BaHMs OPUEHTHPOBAH HA OCBOCHHUE
00y4aroIMMHUCS CUCTEMbI MepBOHAYATIbHBIX MOHSATHH XUMHUHU, OCHOB HEOPTaHHMYECKON XHMMUH,
OCHOBOITOJIATAIONIMX MpPEJCTaBICHUNH O0Olel XMMUM U OTHCNIBHBIX 3HAUUMBIX [OHATUH
OPraHU4EeCKON XUMHH.



CrpykTypa conepkaHHsl IPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona kK eé msydeHuro. CopeprkaHUE CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
OpraHU30BaHbl 110 MPUHIIMITY [1OCIEI0BATEIbHOIO PAa3BUTUS 3HAHUH HA OCHOBE TEOPETUUYECKHUX
IPEJCTaBICHUN Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHON TEOPUU KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHU;
YUYEHHsI O CTPOSHHH aTOMa M XMMHUYECKOH CBSI3H;

IpeACTaBICHUN 00 2JIEKTPOIUTHUECKON AUCCOLUAIIMY BEIIECTB B paCTBOPAX;
0 XMMHUYECKON KMHETUKE U TEPMOJANHAMHUKE.

B ocHOBy TeopeTMyecKMX 3HAHMW TIOJOXKEHbl ASMIHPUYECKHA TOJTYYEHHBIC (DaKTHI.
Teopernueckne 3HaHHWS Pa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHSA K JIpyromy H
o0ecrneynBaroT 00y4aroIMCs BO3MOXKHOCTb OOBSICHITh U IPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO IIPUMEHEHUS H3y4aeMbIX BEILECTB.

OcBoeHue copepxKaHus IPOrpaMMBbl [10 XMMHUHU ITPOUCXOJUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3Y4YEHHBIX Y4eOHBIX MPEJAMETOB: OKpYKAOIIMKA MHp, Ouosorus, (usuka, MareMaTuka,
reorpagusi, TEXHOJIOTUSI, UCTOPHSL.

[IporpaMmma ocHOBHOro oOmIero o0pa3oBaHusd 1O XUMHM (YIJIyOJEHHBIH YpPOBEHbD)
OPUEHTHPOBAaHAa Ha COXpaHEHHWE (YHIAAMEHTAIBFHOIO XapakTepa o0pa3oBaHHWs, CIEHUPUKA
yuyeOHOro mnpeamera M oOOecHeyeHHe YCHEIIHOro OO0y4YeHHs Ha CIEAYIOLIEM YpPOBHE
oOpa3oBaHus. B mnporpaMMe 1o XUMHMM peanu3yercssi pa3BHBAIOLIAs M IpaKTHYecKas
HANpaBJICHHOCTh OOY4YEeHUs XMMUH, TudepeHnranns o0ydeHus, BKIOYaomas npouibHyo
MOJATOTOBKY OOYYaloOmMXCS M TIOCIEAYIOIIee CaMOOIpeaesieHHe B BBIOOpPE HAampaBJICHUS
00y4yeHHs B TPOPHIBHBIX KJIacCax.

VYriny6néHHoe M3ydyeHHEe XHMHUHM CIIOCOOCTBYET pealn3allud 3afad NpodeccHOoHaTbHOU
OpUEHTAllMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXI0oMy OOydaromeMycs
IPOSBUTH CBOU HHTEJUIEKTyaJlbHbIE M TBOPYECKHE CIIOCOOHOCTH MPU HU3YYEHUU Y4E€OHOTO
npeaMera, HeoOXOAMMbIe Ui TMPOJNOJDKEHUs O0pa3oBaHMs W JajbHEHIIed TpyaoBOH
NeSITeTbHOCTH.

[TporpamMma no xumuu (yriayOn€HHBIN ypOBEHb) NMpeAHA3HAUYEHA JUIsl MCIOJIb30BAaHUS B
00pa3oBaTeNbHbIX  OpraHU3alMAX, peATU3YIOLUUX HOporpaMmbl  AUPPEPEeHIUPOBAHHOTO
(yriny6nénHoro, mnpo(uIbHOTO) H3y4eHHUsS OTAEIbHBIX Y4YeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI'0O 00111er0 00pa3oBaHusl.

O6pazoBarenbHble QYHKIUN XUMHU, U3y4aeMOil Ha yriyOJeHHOM YpOBHE, PeaIn3yIoTCs B
npouecce (GOpMUPOBAHMSA 3HAHMM OCHOB XMMMUYECKON HAyKM Kak O0JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIbHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJAbTYpbl. 3agaya y4eOHOro NpeAMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUN — BOXKHEUIUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKHUX TOJOKCHHM,
JOCTYMHBIX 000OIIEHNH MHPOBO33PEHUYECKOI0 XapakTepa, f3blka HAyKH, B MPHOOILIEHUH K
HaYYHBIM METOJaM TO3HAaHUS MPU U3YYEHUU BEIIECTB U XUMHUYECKUX peakuui, (opMUpOBaHUU
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH M COCOOOB JEATETBHOCTH U UX MPUMEHEHHUU B y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[lenn wu3yueHUs XWUMUU OTPAXKAIOT HANPABIEHHOCTh OOY4YEHHsS Ha pa3BUTHE U
CaMOpPa3BUTHE JINYHOCTH, GOPMHUPOBAHUE €€ MHTEIUIEKTA U 00N KyIbTYpHI.

M3yueHre XMMHUU HANIPaBJIEHO Ha IOCTHIKEHUE CIEAYIOIUX 1eJleil:

ANANE N NN



v (OpMHpOBaHHWE HHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY IPUHSATHIO PEIICHUH, CIIOCOOHOM aganTupoBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

v (OpMHUpOBaHHE CHCTEMBI XHMHYECKHX 3HAHUM KaK KOMITOHCHTa €CTEeCTBEHHO-HAYYHOM
KapTHUHBI MUPA, KaK OCHOBBI ISl IOHUMAHUSl XUMUUYECKOW CTOPOHBI SIBJIEHUN OKPYKAIOIIET O
MUPa, OCBOEHUE SI3bIKA HAYKH;

v’ npuoliieHre 00ydaromuXCcst K CaAMOCTOSATENBHOM MMO3HABATENBLHOM M HCCIIEI0BATENHCKOM
NESTENIbHOCTH, K HAay4YHBIM METOJaM MO3HaHMs, (OpMHpOBaHHE MOTUBALMU U pPa3BUTHE
CIOCOOHOCTEH K N3yUEHUIO XUMHUH;

v (dopmupoBanue 00LIEH (YHKIHOHAIBHOW M €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, B TOM
qHCIIe YMEHUI OOBSICHATH U OLEHUBATD SIBICHUS OKPY)KAIOIIETO MHpPA, UCTIONb3Ys 3HAHUS U
OTBIT, TIOJyYCHHbIE MPH H3YyYEHUH XHMHU, MPUMEHSITh HMX MpPH peuleHHH npoljieM B
MOBCEHEBHOM KU3HU U TPYJOBOU 1€ATEIbHOCTH;

v pasBuTHE Yy OOYYaIOIIMXCS WMHTEpEca K M3YyYEHHI0O XMMHH W cdepam JesTelbHOCTH,
CBSI3aHHBIM C XMMHUEH, MOTUBAIUs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO NMPOQuiIsi U
HANPaBIEHHOCTHU JAJIbHEHIIIET0 00yUYCHHUS;

v’ 0CO3HaHHWE IIEHHOCTH XHMMHYECKHX 3HAHUM B JKU3HM 4YEJIOBEKA, IOBBINICHUE YPOBHS
JKOJIOTUYECKOHN KYJIBTYPBI, HEIIPUATUE ACUCTBUM, IPUHOCAILMX BPEI OKPYKAOLIEH Cpele u
37I0pOBBIO JIIOCH;

v npuoOpeTeHHe OOYYarOMMMKCS OIbITA CAMOIO3HAHMWS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX ISl pA3IMYHBIX BUJOB JIEATEIHHOCTH.

Ha yrmyOnénnoe m3ydenune ydeOHOTo mpemmera «Xumus» otBoautcs 102 gacoB B 8 m

102 gacoB B 9 kiaccax (3 gaca B Henenro), Bcero 204 daca 3a jiBa rojia 0Oy4eHusI.

COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

XuMus — BaKHasi 00JIaCTh €CTECTBO3HAHUSA W MPAKTHUECKON NEATEIBHOCTH YEIOBEKa.
[Ipenmer xumuu. Pomp XxuMuM B JKU3HM uenoBeka. KpaTkue cBeleHuss 00 HUCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHH. XUMHS B CUCTeMe HayK. Terna u BemectBa. dusndeckue u
XMMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUA BellecTB. [loHsATHE O TEOpEeTUUECKHUX U
SMIIMPUYECKUX METOJIaX IO3HAHUSI B ECTECTBEHHbIX Haykax. lIpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOJI0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOIETTUPOBaHNE,
Bbluncienue. IlpencraBieHuss 0 HaydyHOM IIO3HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4HbIE
dakThl, MpobiieMa, TUIOTe3a, TEOPHUs, 3aKOH.

A3pik xumun. ICTOYHUKY XUMUYECKON HH(pOpMAIIHH.

[Tonsitie 0 mMetomax pabOTHI ¢ XUMHUYECKUMHU BermecTBamMu. OO0OpyoBaHWE MIKOJIBLHOMN
XUMUYeCKor aboparopuu. [IpaBuna 6e3omacHOro oOpameHus ¢ BemecTBaMy 1 J1abopaTOpPHBIM
o0opymoBaHUEM.

Yucteie BemecTBa M cMecH. [IpupoaHple cMmecu: BO3AYyX, MNPUPOAHBIN ra3, HEQPTh,
MPUPOJHBIE BOJBI, TOPHBIE TOPOALI W MHUHEpasbl. [IoHATHE O TOMOTEHHBIX M TE€TEPOTE€HHBIX
cMmecsx. CriocoOsl pa3aenenus cmeceil. OuncTKa BEnecTB.



BemectBa M XUMHUYECKHE pPEaKUHUH. ATOMBI M MOJIEKYJbl. XHWMHUYECKHE SJIEMEHTHI.
CuUMBOJIBI XUMHYECKUX 3JeMEHTOB. [IpocThie U ciokHble BemiecTBa. MeTauibl U HEMETaJUIbI.
BenectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OmpeneneHne BaJCHTHOCTH DJJEMEHTOB M0  Qopmyiaam
OMHApPHBIX COCIMHEHWUH W cocTaBlieHUE (OpMYyNl OWHAPHBIX COCAWHCHHHA IO BaJCHTHOCTH
aneMeHToB. OTHOCUTENIbHAsA aTroMHas Macca. OTHOCUTENIbHAs MOJIEKYJsipHast Macca. MaccoBast
JIOJIsl XUMHYECKOT0 JIeMeHTa B coeiuHeHnu. Haxoxxnenue npocreiinieii opMyIibl BeliecTBa 1mno
MacCOBBIM JI0JISIM AJIEMEHTOB.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MACChl U
qrclia CTPYKTYPHBIX €IWHUI[ BelIecTBa. PacdeTsl mo ¢opmyiaM XUMHUYECKHX COCIHMHCHUHU.
MounsipHass Macca cMecu BewecTB. MoJbpHasg 10 XMMHYECKOTO 3JIEMEHTa B COCIUHEHHH.
Haxoxnaenue npocreiimiei opMyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Du3nyecKue U XMMHYECKUE SIBIICHUS. XUMHUYECKas Peakius M €€ NMPU3HAKHU. Y CIOBUS
MPOTEKAHUS XUMUYECKUX PEaKIMii. 3aKOH COXPAHEHHS MACChl BEIIECTB. ATOMHO-MOJICKYJIsSIpHAst
teopus. JKuszHp u gedarenpHocTh M.B. JlomonocoBa. Xumuueckue ypaBHEHHs. Turmbl
XUMHYECKHX peakuui (COequHEHUs, pa3loKeHMs, 3aMelleHus, oOmeHa). Pacuersl 1o
XUMHUYECKUM YPaBHEHUSIM.

DKCIEePUMEHTAIBLHOE U3YUYEHUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHYECKOM MOCYI0H,
C mpaBwiamMu paboTel B Jaboparopud U TpHeMaMH OOpaiieHuss ¢ J1abopaTOpHBIM
obopynoBanueMm. M3ydyenwe u omnucaHue (HU3MUECKUX CBONCTB 00pa3loB HEOPraHHMUYECKUX
BEIIIECTB — METAJUIOB M HeMeTa/u1oB. Habmonenne ¢pu3nyeckux (IIaBieHHe BOCKA, TasHUE JIba,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBaHWE METHOW TPOBOJIOKH, B3aUMOJICHCTBUE COJABI WM MeJa C COJITHOM KHUCIOTOM)
aprneHuii. O3HakomiieHHe ¢ oOpas3lamMu BellecTB KoinudecTBoM | wmoib. HaOmrogenuwe u
OTHMCaHUe MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEAKIU (pa3ioKeHHe caxapa, B3auMOJICHCTBIE
CEpHOI KHCIIOTHI C XJIOPUJIOM Oapusi, MojiyueHue U pasioxkeHue rujapoxcuna meau (I) mpu
HarpeBaHuM, B3auMojelcTBUe xkeneza ¢ pactBopoMm conu Mmeau (II). M3ydenume croco6oB
pa3zeneHuss cMmecel (C TOMOIIbIO MarHuTa, (PUIBTPOBaHWE, BBIMAPUBAHHE, IUCTHIUISIIHS,
xpomarorpadusi), TpoBEICHHE OUYUCTKHU MOBapeHHOU conu. HabmroneHne u onucaHue OIbITOB,
WJUTIOCTPUPYIOIIMX 3aKOH COXPAHEHHS MACCHI.

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Mosnsipabiii 00BEM Ta30B. OTHOCHUTENBHAS TUIOTHOCTH Tra3oB. OmpeaerieHne OTHOCUTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOr0 BEIIECTBA MO H3BECTHOW OTHOCUTENBHOM IJIOTHOCTH.
OOBbEMHBIE OTHOIIIEHUS Ta30B MPH XUMHYECKHUX PEAKIIHSIX.

Kucnopon — »smeMeHT U mpocTtoe BemiecTBO. HaxokIeHue Kuciopojia B MpUPOJE,
bu3HYecKre 1 XUMUYECKUE CBOMCTBA (PEeaKIMy TOpeHus B oKucieHus ). [Iporecchl okuciaeHus B
xuBoil mpupoae. Oxcunpl. Ilpumenenue xuciopoga. CrocoObl MOIY4YEHHsS KHUCIOpOAa B
naboparopun W mpombinuieHHOCTH. [loHsATHE 0 Kartamuzarope. KpyroBopor kuciopoma B
npupone. O30H — auioTpornHast MoAuduKanus kuciaopoaa. O30HOBBIN CIIOH, ero 3HaUeHUE s
KUBBIX OPTraHU3MOB. Pa3pynieHne 030HOBOTO CIOSI.

TemoBoil 3(dexT XuMHUUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
sHAOTepMUYecKHe peakuuu. TornuBo. Mcnonp3oBaHue yrisi U MeTaHAa B KauyeCTBE TOIUIMBA.
3arpsizaenue Bo3ayxa. [lorstue o mapHuKOBOM 3 dekTe.



Bomopoa — »nmemMeHT M mpoctoe BemiecTBO. HaxoxkneHue Bomopoaa B IPUPOE,
duznYecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI monydeHus. [loHATHEe 0 KHCIOoTax
u consix. Mcnons30BaHue BOJIOPO/IA B KAYE€CTBE TOIIMBA.

Bona. ®usunueckue cBoiictBa BoAbl. Boma kak pactBoputens. PactBopel. HackieHHbIe 1
HEHACBIIICHHbIE pPacTBOpPbl. PacTBopumocTh BemecTB B Boge. DakTopbl, BIMSAOLIME Ha
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BBIPAKEHHUS KOHIEHTPALUU
pacTBOpPOB: MaccoBasl JOJs pPAacCTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHUEHTpauus. Posb
PacTBOPOB B IIPUPOJIE U B KU3HU YEJIOBEKA.

Xumuyeckue cBoiictBa Bojabl. [lonsitue 00 ocHoBanusix. [loHstTe 00 WHIMKaTOpax.
Kpyrosopot Boabl B mipupoje. 3arps3HeHue npupoAHbIX Boja. OXpaHa U OYUCTKA MPUPOIHBIX
BO/I.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kitaccubukanus OKCHIIOB:
conmeoOpa3ywomue  (OCHOBHBIE,  KHUCJIOTHBbIe, amOTepHbIe) U  HecolieoOpa3yrolue.
MexnynapoaHasi HOMEHKJIATypa OKCHAOB. TpuBHANIbHBIE Ha3BaHHUS OKCHAOB. Duznueckue u
XapakTepHbIE XMMUYECKHE CBOMCTBAa OKCHIOB (B3aMMOJCHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IPYTUMH oKcugamu). [lomyuenue okcumos.

[lonsiTHE O TMAPOKCHUIAX — OCHOBAHMSAX M KHUCIOPOACOJEpKAIIUX KHUCIoTax. Kuciorsl.
Krnaccudukanus kucior. MexayHapoaHas HOMEHKIATypa M TPUBHAIBHBIC Ha3BaHUS KHCIIOT.
®uznyeckue M XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJEHCTBUE C METallaMH, C OKCUIaMH
METaJIJIOB, OCHOBaHUSIMH U cosisimu). Psan aktuBHoctu meramuioB H.H. bekeroBa. Ilomyuenue
K1CIIOT. Kuciaotsl B mpupoje, NpUMEHEHUE BaKHEHIITNX KUCIIOT.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: IIEIOYM H HEPACTBOPUMBIC OCHOBAHUS.
MexnyHapoaHas HOMEHKJIaTypa OCHOBaHUW. TpuBHanbHble Ha3BaHUs OcHOBaHuU. lllenoun, ux
CBOICTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHIAMH, KHCIOTAMH W COJSIMH) U CIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHUS, MX CBONCTBa (B3aMMOJEWUCTBHE C KHUCIOTaMH) U
criocoObI mony4yeHus. AmdportepHocts. [loHsiTue 00 amMPOTEepHBIX THAPOKCUIAX (HA MpUMEpe
TUAPOKCHUIOB IIMHKA U aFOMHUHUS): XUMHUYECKHUE CBOWMCTBA (B3aMMOJIEHCTBHE C KUCIOTaMHU U
HIeI04aMu) U MOJIyYeHHUE.

Conu (cpeanue, KUCIble, OCHOBHBIE, IBOMHBIC). MexayHapoaHas HOMEHKIATypa COJIeH.
TpuBuanbHble Ha3BaHUS cojiel. PU3MUYECKUE U XaPAKTEPHBIE XMMUYECKHE CBOMCTBA HA IPUMEPE
cpennux coneit. [lonyuenne cosen.

['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHMUECKUX COCTUHEHUMN.

DKCIEpUMEHTAIbHOE U3yUEHNE BEILIECTB U SBJICHHI:

KOJINYECTBEHHOE OMPEAEIICHUE COAEPKaHUS KUCTIOPO/Ia B BO3YX€E;

MOJTy4eHHUE, COOMpaHue, paclio3HaBaHUE M U3YYCHHE CBOMCTB KHUCIOPO/a;

HaOO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM M YCIOBHI BO3HUKHOBEHUS H
MpeKpaIieHus: TOPEHUs;

03HAaKOMJICHHE ¢ 00pa3IiaMu OKCHUIOB M ONTMCAHUE UX CBOMCTB;

MoJTy4eHHe, COOMpaHue, paclio3HaBaHUE M U3YYCHHE CBOMCTB BOIOPO/Ia (TOPEHHE);

B3auMojieiicTBue Bogopoa ¢ okcuaom meau (II);

HCCIIEIOBaHNE 0COOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IMYHON paCTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAacCCOBOM J10JI€l pACTBOPEHHOT' 0 BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEICHHOW MOJISIPHOW KOHILIEHTPAIMEW PaCTBOPEHHOTO
BEILIECTBA;

B3aUMO/ICHCTBUE BOABI C METAIAMH (HATPUEM U KAJIBLIUEM);

ONpeIeJICHUE PACTBOPOB KHUCIIOT U IIEJIO0YEH € MTOMOILBIO MHANKATOPOB;



uccieoBaHue 00pa3loB HEOPraHMUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

u3ydyeHue B3aumojeiicTBus okcuna meau (II) ¢ pacTBopom cepHOMl KUCIOTHI, KUCIOT C
MeETaJUIaMM, PEaKIui HEUTpaIu3aluy;

IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHCHHME OJIHOIO MeTajla JPYTMM U3
pacTBOpa couny;

B3aUMOJICHCTBUE THAPOKCUA [IUHKA C PACTBOPAMHM KUCIIOT U LIEJIOYEH;

pellIeHnEe 3KCIEPUMEHTANbHBIX 3ahad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKHX
COCTUHEHUINY.

Iepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux iementos J{. U.
MemnpeieeBa

Crpoenue aToMOB. XuMHuecKas cBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU.

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHUYECKHUX 3jeMeHToB. IloHsaTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: ILEIOYHBIX W IIEJTOYHO3EMENbHBIX METajulaX, rajoreHax,
MHEPTHBIX (OJAropoJHBIX) Ta3ax. OJIEMEHTHI, KOTOpble 00pa3yroT aMm(oTepHbIE OKCHIBI U
TUIPOKCHU/IBI.

ITepuognueckuii 3akoH. OtkpeiTue Ilepuonnueckoro 3akona. Ilepumonmyeckas cucrema
xumuyeckux sneMeHToB JI. M. MenneneeBa. KopoTkonepuoaHas u JUIMHHONEpUOHAS (HOPMBI
tabnuiel «l[lepuonnueckas cucrtema xumudeckux snemenToB Jl. M. MenneneeBa». [lepuonst u
rpynnsl (A- u b-rpynnsbr).

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. PaguoakTMBHOCTB. DJIEKTPOHBI.
DneKTpOHHAsE OpOUTaIb. DHEPreTUUSCKUe YPOBHM U IMOJYpOBHH aroma: s-, pP-, d-opOurtanu.
DJEeKTpOHHBIE KOH(PUTYpallMu M DIEKTPOHHO-Tpaduueckue ¢Gopmyiasl aromMoB. Duszndeckuid
CMBICJ MOPSIIKOBOIO HOMEpa, HOMEpa Mepuojia U Ipymnbl 3jaemMeHTa. CTpoeHue 3JeKTPOHHBIX
oOosouek aroMoB mepBbIXx 20 XuMuueckux osyeMeHTOB Ilepmoauueckoit cucremsr J[. W.
MenneneeBa: pacnpefeiieHue 3JIEKTPOHOB IO JHEPreTHYECKMM YPOBHSIM, IMOJLYPOBHSM U
opbutansaM. @usndeckuii cMpica [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 Ipynmnam u nepuojam. M3MeHeHne KUCIIOTHO-OCHOBHBIX CBOWMCTB
COEIMHEHUI XMMHUYECKUX JIEMEHTOB B IEPUOJAX M rpymnmnax. XapaKTepUCTHKAa XHMHUYECKOTO
3JIEMEHTA MO ero nosoxenuto B [lepuoanueckoni cucreme 1. 1. Menneneena.

3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. . Menaenees — y4eHsbll U IpaykJaHUH.

ONEeKTPOOTPULIATENIBHOCT ~ XMMHMUYECKUX  JJIEMEHTOB. XHUMHUYECKas CBA3b. Bumsl
XUMHUYECKON CBSI3U: KOBAJICHTHAsl MOJSpHAas CBs3b, KOBAJICHTHAas HEMOJSpHas CBS3b, MOHHAs
CBs3b. MexaHnu3Mbl 00pa30BaHUs KOBAJIEHTHON W MOHHOM CBSA3H. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmybl BemiecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHble BemiecTBa. THUNbI KPUCTALIMUECKUX PEIIETOK: MOHHASI,
aTOMHasl, MOJIEKYJISIpHAsl U UX XapaKTEPUCTUKH.

Crenenr okucinenus. OmnpeneneHue CTENeHEW OKUCIEHUS aTOMOB B OWMHApHBIX
coequHeHUAX. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpomecchl OKuCIEHMS U
BOCCTaHOBJEHMs. OKHCIUTENM H BOcCCTaHOBUTENM. (COCTaBICHME YPAaBHEHMHM IPOCTHIX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMI U pacCcTaHOBKA B HUX KO3()(PHUIIMEHTOB METOA0M
AJIEKTPOHHOTO OanaHca.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

O3HaKOMJICHHE C 00pa3IiaMy METaJIOB U HEMETAIIJIOB,



MOJICIIMPOBAHNE CTPOCHUST MOJICKYJI TIPU TIOMOIIM PUCYHKOB, MOJEINEH, JIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

MPOBEJICHUE OMNBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3iokKeHUs, COCTMHCHHUS).

MexknpeaMeTHbIe CBSI3H

Peanu3zanus MeXMIpeMETHBIX CBsI3€H MPU U3YYCHUU XMMHH B 8 KJIacce OCYIIECTBIISCTCS
Yyepes3 MCIOh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHMA, PUHSITHIX B
OTJENIbHBIX €CTECTBEHHBIX HAayKaXx.

OOmme ecTecTBEeHHO-HAYYHBIC MOHATHUS: SBJICHUE (IpoIlecc), HAyYHbBIH (aKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(DUKALUS, TEPHUOJUIHOCTD, HAOIIOACHHUE, YKCIIEPUMEHT,
MOJICIIMPOBAaHHE, U3MEPEHUE, MOJIEIb.

Ousuka: SBICHUS TNPHUPOIBI, (U3NYECKHE SBJICHHUS, BEIIECTBO, TEJO, (QU3UYECKUE
BCJIMYMHBI, CIMHHIIBI U3MEPCHHUs, 00bEM, Macca, arperatHbie COCTOSIHAE BEIECTBA, aTOM,
JIGKTPOH, TPOTOH, HEWUTPOH, HOH, MOJICKYJIa, CTPOCHHE Ta30B, J>KHJIKOCTEH W TBEPIBIX
(KpHCTAJUTMYECKUX ) TEJI, JIEKTPUICCKHUH 3apsi]l, KOJTUISCTBO TCILIOTHI.

buonorus: 6uochepa, GoTocuHTE3, MPOIECCH 0OMEHA BEIIECTB.

[eorpadusa: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, TOJC3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

TexHonorus:  TexHochepa, TPOUZBOJACTBO, XHMHYECKHE  TEXHOJOTHH,  CBIPHE,
KOHCTPYKIIMOHHBIC MaTCPHAIBL.

9 KJIACC

BewecTBo M XMMHUYECKas peaKkuus

[ToBTopenue u yriyOneHHe 3HAHUM OCHOBHBIX pa3zienoB Kypca 8 kiacca. CtpoeHue
atoMoB. CBOMCTBa aTOMOB XHMHYECKHX JJIEMEHTOB, MX KOJIMYECTBEHHBIE M KayeCTBEHHBIE
XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATENBHOCTb, SHEPrUs MOHM3ALIHH).
[TocnenoBaTenbHOCT  3alIOJIHEHMSI JJIEKTPOHHBIX OpOMTalell aToMOB MallblX IIE€PUOJOB.
OcoOeHHOCTH ~ 3allOJIHEHMs  DJIEKTPOHHBIX ~ opOWTaned  aToMOB  OOJBIIMX  HEPUOJIOB.
Ilepponnueckas cucreMa XMMUUYECKUX DJIEMEHTOB B CBETE IIPEACTABICHUNM O CTPOCHHMM aTOMA.
CremneHpb OKUCIEHMS U BaJIeHTHOCTb. [IpencraBieHue o nepuouiyeckoi 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX  DJIEMEHTOB  (3JIEKTPOOTPUILIATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOWCTBA, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHJIOB M THJIPOKCHIOB) OT CTPOSHUS aTOMa.

Crpoenue BemiecTBa. BemecTBa B TBepIOM, KHUJIKOM M ra3000pa3HOM COCTOSIHUM. Bubl
XUMHUYECKON CBSI3U: MOHHAs, KOBaJEHTHasl (HemoJsipHas, MoJisipHasi); OOMEHHBIN W JTIOHOPHO-
aKLENTOPHBIN MeXaHU3M 00pa30BaHUs KOBAJICHTHON CBS3H.

MexMoneKynsipHble B3auMOJICHCTBUSA (BOAOpOAHAs CBs3b, CWibl BaH-nep-Baanbca).
Tumbl KpUCTAIUIMYECKUX PELIETOK — aTOMHAas, WOHHAs, METAJIMYECKas, MOJIEKYJIApHas — U
OCOOEHHOCTH HX CTPOEHHS. 3aBUCHMOCTb CBOMCTB BeEIIeCTBa OT THIA KPUCTAIIMUECKOMN
PELIETKN U BUJ1a XUMUYECKOH CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH TpPOTEKaHUs XUMHUecKuX peakuuil. Kraccupukanums
XUMHUYECKHX PpEeakUuil Mo pa3jIMyHbIM MpHU3HaKaMm (MO0 YHMCIY M COCTaBy YYacTBYIOIIUX B
peaKuyu BEIIECTB, MO TEMJI0BOMY 3(PQeKTy, M0 U3MEHEHUIO CTENEeHEeW OKUCICHHUS] XUMUYECKUX
DJIEMEHTOB, MO OOPAaTUMOCTH, IO YYacTHIO KaTajau3aropa, I10 arperaTHOMy COCTOSIHUIO
pearupyroImx BEeIECTB).



DJIEeMEHThl XMMHYECKOW TEPMOJIMHAMUKHU. DHEPreTUKa XMMHUUYECKUX peakuuid. TenmnoBoit
3pPEKT XUMHUYECKOH peakiuu. OK30- U DSHIAOTEPMUYECKHE PEaKIHH, TEPMOXMMUYECKHE
ypaBHeHus. 3akoH ['ecca u ero cieactBusi. BelunciieHus 1o TEPMOXUMHYECKUM YPABHEHUSM.

[ToHsiTHE O CKOPOCTH XUMHYECKOM peakiuu. 3aKOH AEHCTBYIOIIMX Macc. DakTopsl,
BIMAIOIIME HA CKOPOCTh XMMHYECKOW peakiuu. JHeprus aktuBauuu. [loHaTtne o karamuse.
®epmenTtbl. UHTHOUTOPEI.

[Tonsatue 00 o0OOpaTUMBIX M HEOOpAaTHMMBIX XHUMHUYECKHX peakuusax. lloHstue o
XUMHUYECKOM paBHoBecuM, mnpuHuun Jlelllatense. VYcioBus cMmemeHuss XUMHUYECKOIO
paBHOBecHsl. DaKTOPbI, BIUAIONIME HA COCTOSIHUE XUMUYECKOTro paBHoBecHs. [IpornosupoBanue
BO3MOXXHOCTH TIPOTEKAHUS XMUMHUYECKHUX IPEBpAIllEHUN B paA3IUYHBIX YCIOBHUSIX Ha OCHOBE
NpeCTaBICHUN 00 M3YyYEHHBIX 3JIEMEHTaX XUMUYECKON KMHETUKU M TEPMOIMHAMHKH.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBAa XMMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCJIEHUs. Ba)KHble OKUCIUTENN U
BoccraHoBuTenu. llepmanranar kamus  (xapakrepuctuka). CocTaBieHHE  ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUNd C HCIOJIb30BAHMEM METOJA 3JIEKTPOHHOTO
Oananca.

DJNIEKTpONUTHYECKass Jauccounanus. XHMHYECKHE peakuuu B pacTBopax. Teopus
AIIEKTPOJINTUYECKON auccouuanuu. PactBopenue kak pusuko-xumuyeckuit npouecc. [lonstue o
rypaTax M KpUCTAJUIOTHApaTax. OJIEKTPOJUTBl M HEdJIEKTPOJIUThl. KaTuoHbl, aHHOHBI
MexaHu3M IUCCOIMAIIMY BEIIECTB C PA3IMYHBIM BHIOM XUMHUUYECKOH CBsi3U. CUIIbHBIE U Clla0bie
31eKTposiuThl. CTENeHb UCCOIMaluy, KOHCTaHTa Auccouuanuu. MloHHoe nmpousBeaeHne BOJBI.
Bonoponusiit nokazarens. UHaAUKaTOpBl. DIEKTPOIUTHUYECKAS TUCCOIIMALIUAS KUCTIOT, OCHOBAHUMN
U COJIEH.

Peakium wmoHHOro oOMeHa. VYCIOBHS NPOTEKaHHWsA peakuil HMOHHOrO OOMEHa.
MonexynspHele, MOJHBIE U COKpAIllEHHbIE MOHHBIE ypaBHEHHs peakuui. CBONCTBa KHCIOT,
OCHOBaHMM M cCcoJell B CBeTe MPEACTABICHUNH 00 HIIEKTPOJIUTUYECKONH JHUCCOLMALINU.
KauecTBeHHbIE peaKIK Ha HOHBI.

I'mpponus coseil. MoHHBIE ypaBHEHHUs TUAPOIU3a coyie. XapakTep cpeibl B BOIHBIX
pacTBopax coJie.

OKCHepUMEHTAIbHOE HW3yY€HUE BELIECTB M SIBJICHMUI: O3HAKOMJICHHE C MOJAEISAMU
KPUCTAITIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB — METANIOB M HEMETAJUIOB (rpadura u
anMasa), CIOXKHBIX BEIIECTB (XJIOpHUAa HATPHUs);

MCCJIEJOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKkLUU OT BO3JEHCTBUS pa3INYHbIX
bakTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKIuil;

UCCJIEOBAHUE DJIEKTPONPOBOJHOCTH pacTBOPOB, IpolLiecca JAUCCOLMALMM  KHCIIOT,
IIEI0YEH U COJIeH;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX TMPU3HAKK MPOTEKAHUS pPEaKIU HOHHOTO
obmeHa (0Opa3oBaHUe OcajiKa, BBIJICTICHUE Ta3a, 00pa30BaHKE BOJIbI);

IpUMEHEHHEe UH/IMKATOPOB (JIaKMyca, MEeTUIIOpaHka 1 (peHonTanenHa) A OnpeesIeHus
XapakTepa cpefibl B paCTBOpaxX KHUCJIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE OMNBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxuuil (ropeHue, peakuu pa3ioKeHus, COeTUHEHMS);

pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIUI HA HOHBI;

pElIeHNE SKCIEPUMEHTAIBHBIX 3a7au MO TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
peakuumn», «I'uaponus conen», «INEKTPOITUTAYECKAS TUCCOLHAIU.



Hemertayuibl 1 UX cOeJUHEHHUS

OO0mast xapakrepuctuka HeMmeTaioB. OCOOCHHOCTH CTPOCHHS aTOMOB XUMHYECKHX
AJIEMEHTOB, IPOCTBIX BEIIECTB, aLIOTpomnusa. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HemeTaioB. CpaBHUTENbHAS XapaKTEPUCTUKA COEAMHEHUI HEMETAILIOB.

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJlulaMu,
BOJIOM, mienouamu). Xnopoogopor. CossiHasg KHCIOTa, XUMHUYECKHE CBONCTBA, IOJy4eHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M YesioBeka. Baxuelme xyiopuabl
U X HaxoxaeHue B npupoje. [lonsaTue o kucaopoaconepkaumx KMCI0Tax Xjaopa U UX COJISIX.

VVIA-rpynmel. OcoOEHHOCTH CTPOCHHMS aTOMOB, XapaKTEPHbIE CTENEHH OKHCIICHHS.
Crpoenue u (u3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIIHBIE
MOIUGUKALMM  KUCIOpOoAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMeTaJUlaMM, METaJUlaM{, KOHLEHTPUPOBAHHBIMM a30THOW U  CEPHOW  KHUCIIOTaMH).
CepoBomopon, crpoeHue, (u3HUecKHe W  XUMHYECKHE CBOWCTBA  (KUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOWCTBA). OKCHABI Cepbl KakK NPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnucras kuciota u ee cosnu. CepHast KUCIIOTa, PU3MUECKUE U XUMHUYECKUE CBOMCTBA (00mmue
KaK IMpEeJCTaBUTENs Kiacca KUCIOT U crenuduueckue). Coiau CepHOM KUCIOTH. XHUMHUYECKHE
peakuuu, Jiexallue B OCHOBE IPOMBILUIEHHOIO CHOC00a IIOJIy4€HHsS CEpPHOM KHCIIOTHI.
[IpencraBiaeHus 0 XUMHUYECKOM NPOU3BOJCTBE U CBA3aHHBIX C HUM Ipodeccusx. IIpumenenue
cepHOW KUCIOTH U cyibdaroB. KayecTBeHHbIE peakuuu Ha CyabQUT-, CyIbPUI- U CyIabdat-
aHnoHbl. HaxoxaeHwe ceppl M €€ COEOUHEHUH B NOpUpoJe. XHUMUYECKOE 3arpsi3HEHUE
OKpY’Karolllel cpesibl COETUHEHUSIMU Cepbl (KUCIOTHBIE T0K/IU, 3arpsI3HEHUE BO3/1yXa), CIIOCOObI
€ro NpeJOTBPAILCHHUS.

OOmast xapakTepucThka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENICHU OKHUCIICHHUSI.

A30T, pacnpocTpaHeHHE B TpuUpoAE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBa
(B3aMMOJIEHCTBIE C MeTalllaMH, BOAOPOAOM, Kuciopoaom). KpyroBopor asora B mpupoze.
AMMHak, ero (pu3nuecKkue U XMMHUYECKUEe CBOWCTBA (OKUCIIEHUE, OCHOBHBIE CBOMCTBA BOJIHOTO
pacTBopa), MPUMEHEHHE M MOJIy4eHHE B JIaOOpaTOpUH M NPOMBIIUIEHHOCTH. MoH amMMoHus,
JIOHOPHO-aKLENTOPHBIM MexaHu3M ero oOpasoBanus. Coiau aMMOHUS, MX (uU3MUecKue u
XMMHUYECKHE CBOWMCTBA (pa3lokeHHe M B3aUMOJEHCTBHE CO LIeoYaMM), TNPUMEHEHHE.
KauectBennas peakuus Ha nonsl ammonus. Oxcuast azota (I, 1L, 111, IV, V). A3otucras kucnora.
A30THasi KHCIIOTa, €€ TMOolydYeHue, (usnmueckrue M XHUMHUYECKHEe CBoiicTBa (0o0mue Kak
IpeJICTaBUTEN Kilacca KHUCIOT M crneuuduueckue), NpuMeHeHue. XHUMHUYECKHE peaKIHH,
JeKallue B OCHOBE IMOJIyYEHHsI a30THOM KHUCIIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPHUTHI.
KadyecTBeHHBIE peakuy Ha HUTpPaT- W HUTPUT-aHUOHBL. XHMMHUYECKOE 3arpsi3HEHHE
OKpY’Karolllel cpeiibl COEAMHEHUIMHU a30Ta (KUCIOTHbBIE JOXKIH, 3arps3HEHHE BO3AyXa, MOYBBI U
BOJIOEMOB).

®ocdop, amnorponHsle Moaudpukamun Gocdopa (Oenmplii M KpacHbl  docdop),
¢u3mueckue M XUMHYECKHE CBOMCTBa (B3aMMOAEWCTBHE C METAUIaMH, KHCIOPOJIOM,
rajJloreHaMu, KOHLIEHTPUPOBAHHBIMU a30THOM U cepHOoM kuciaoramu). Oxcuasl pochopa (111, V),
dbocdopras kucinoTa, GU3NIECKUE U XUMUYECKUE CBONWCTBA, moiyueHne. KauecTBeHHas peakims
Ha (ocdar-uonsl. IIpencrasnenus o ramorennnax pochopa (111, V).

[TonsiTHEe 0 MUHEpANTBHBIX YIOOpeHUsAX. A30THBIE, (HOCPOpHBIE, KOMIUIEKCHBIE yI00OpEHUSI.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUAMU a30Ta U (ochopa.



OO6mas xapakrtepucthka 3jeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHUSL.

VYraepon, amnorponHsie Moaudukanuu (rpadut, anmas, pymaepen, rpadeH, HAHOTPYOKH),
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa IPOCTHIX BELIECTB (B3aMMOAEHUCTBUE C MeETaJlJIaMH,
HeMeTaJlJlJaMH, KOHLEHTPUPOBAHHBIMU a30THOW M cepHOU kucioramu). [lonstue 06 aapcopObuuu.
Kpyrosopot yraepona B npupoje. OKCuabl yriepoaa, ux Gu3ndeckue 1 XMMUYeCKHe CBOMCTBa,
JEICTBUE HA JKUBbIE OPraHMU3MBI, IOJIYYEHHE M IPUMEHEHHE. OKOJOTMYeCKUe IMpoOIeMbl
aTMocdepsl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV). VYrompHas kuciora u ee conu, HX
¢u3nyeckne W XMMUYECKHE CBOMCTBA, IOdydYeHHWe U  npuMmeHeHue. KapOoHaTsl,
TUIPOKapOOHAThI, WX CBOWCTBa. KauecTBeHHas peakuus Ha KapOOHAT-WOHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH M CEIbCKOM XO3SHCTBE.

[lepBoHauabHble MOHATHA 00 OPraHUYECKUX BEIECTBAX KAK O COCAMHEHMSX yriepoja:
yIJI€BOAOPOABI (MeTaH, 3TaH, STWJIEH, AlETUJICH), ATAHOJ, IJIMLEPUH, YKCYCHas KHCIIOTa.
[IpuposHblE HMCTOYHHMKH YIJIEBOAOPOJOB (Yrosib, MPUPOAHBIA TIa3, HE(PTH), MPOAYKTHI HX
nepepadOTKH, WX pOJb B OBITY M NPOMBINUICHHOCTH. [loHSATHE O OWMOIOTHYECKH BasKHBIX
OpPraHMYECKHUX BEIECTBaX — JKUPaxX, OeJIKax, YriaeBoJax — M HUX POJIM B JKM3HM YellOBEKa.
EnMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usmyeckue U XUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBHE C METaUIaMH,
KHCJIOPOJIOM, YIJIEPOJIOM, rajloreHaMHu), OJIydeHHEe U MpUMeHeHue. Poib KpeMHuUs B Ipupoje u
texHuke. Okenp kpemHus (IV), kpemHUeBas KUCIIOTa, CUIMKATHI: (PU3MYECKHE M XMMUYECKHE
CBOWCTBA, MOJy4YeHHE U IPUMEHEHHE B ObITY U NMPOMBILUIEHHOCTH. BaxkHelme ctpouTesbHble
MaTepuaibl: KepamMHKa, CTEKJIO, ILIEMEHT, OeToH, xkeie300eToH. IIpobnembl OGe3omacHOro
MCIIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B [TIOBCEIHEBHOM JKU3HH.

bop. Ocobennoctu crpoeHuss aroma. OOmMe mnpeacTaBIeHUs O (QU3HUECKUX U
XUMHUYECKHX CBOMCTBax. bopHas kucnora.

OKCepUMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:

03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPUIOB (TaIOTEHUIOB);

IPOBE/IEHUE OIBITOB, OTPAXKAOIINX (PU3HUECKHEe U XUMUUYECKHE CBOMCTBA raJIOT€HOB U UX
COCJIMHEHU;

M3y4YE€HHUE CBOMCTB COJITHOM KHCIIOTHI;

IIPOBEJICHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOpUA-, OpOMU- U HOIUA-UOHBI U HAOII0IeHHE
IIPU3HAKOB MX IIPOTEKAHUS;

O3HaKOMJIEHHE ¢ 00pa3IiaMu cepbl U €€ IPUPOAHBIX COSAMHEHUI];

Ha0JI0/IeHue npoliecca OOyTIMBaHUS caxapa Moj IeHCTBUEM KOHIICHTPUPOBAHHOW cepHOM
KHCIIOTBI;

U3y4eHHE XMMUYECKHX CBOMCTB pa30aBIeHHON CEpHOM KUCIOTHI,

NpOBE/IEHUE KAayeCTBEHHBIX peaKkUuil Ha CylabQua-, CyabQUT- U cylbhaT-uOHBl U
Ha0JII0/IeHUE MPU3HAKOB UX NMPOTEKAHMUS;

O3HAaKOMJIEHHE C (U3MYECKMMHU CBOHCTBaMH a30Ta, (ochopa W UX COEAUHEHMHIA,
o0pa3iaMu a30THBIX U (hOCHOpPHBIX yI00peHHii;

HoJy4eHue, coOupanue, pacro3HaBaHHe U U3y4eHHEe CBOMCTB aMMHUaKa, U3y4eHUE CBONCTB
CoJIeli aMMOHUS;

IIPOBEJICHNE KaYeCTBEHHBIX pPeaKIMii Ha MOH aMMOHHUS, HUTPUT-, HUTPAT- U (hochaT-uOHBI
Y U3yYEHUE MPU3HAKOB UX MPOTEKaHUS;

U3y4EHUE B3aUMOJEUCTBUS KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEIbIO, CBOWCTB
(dbochopHOI KUCIIOTHI K €€ COJICH;



03HAKOMJICHHE C MOJICIISIMU KPUCTATHYSCKUX PEIIETOK anMmasa, rpadura u yiepena, ¢
MPOIIECCOM aACOPOIIMM PACTBOPECHHBIX BEIIECCTB AKTHBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
MPOTUBOrasa;

MOJTy4eHHUE, COOMpaHue, paclio3HaBaHUE M U3YYCHHE CBOMCTB YIJICKHCIIOTO ra3a;

MPOBE/ICHUE KA4YEeCTBEHHBIX pEaKIMid Ha KapOoHAaT- M CHJIMKAT-HOHBI M HW3y4YeHHUE
MPU3HAKOB UX MPOTECKAHUS;

U3y4eHHE B3aUMHBIX MPEBPAIICHUI KapOOHATOB U THAPOKAPOOHATOB;

O03HAKOMJICHHE C O00pa3laMud NPHUPOIAHBIX KapOOHATOB M CHUJIMKATOB, C MPOMYKIIHEH
CUJIMKATHOM MPOMBIIIIEHHOCTH;

pElIEHHE OKCIHEPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHellne HeMeTalulbl W UX
COCIUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OO6mue cBoiicTBa MeTauioB. OOIIas XapaKTEPUCTHKA XUMUYECKUX IIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM MX MoJiokeHus B llepronnueckoi cucreme XuUMUYeckux sjemeHToB J[. U.
MengeneeBa u ctpoeHus aromoB. Metamisl A- u b-rpynn. CTpoeHue MpOCThIX BEIIECTB —
MeTauIoB. MeTajuin4ecKkas CBsI3b U METa/UTMYeCKass KPUCTAIMYECKasl pemieTka (MpUMHUTHBHAS
KyOuueckas, OOBEMHO-IICHTPUPOBAaHHAs KyOWdeckas, TpaHEICHTPUPOBAaHHAs KyOudeckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB METAUIOB OT
CTPOCHUSI KPUCTAIIIOB. DJIEKTPOXUMUYCCKUN Pl HAPsHDKEHUH MeTauioB. OO0Iue XUMUYECKUe
cBoiictBa MeTaymioB. OOmme crnocoObl MOMYYEHHUS METAJUIOB, METaUIyprus. DIEKTPOIU3
paciiaBoB U PacTBOPOB COJIE Kak OJUH U3 CHOCOOOB moiydeHus MeTtasioB. llonarue o
KOPpPO3WU METaJNIOB, OCHOBHBIE CIOCOOBI 3alIUThI WX OT Koppo3uu. CIuiaBel (CTanb, YyTYH,
JIOpaTOMUHKM, OpoH3a). [I[pruMeHeHre MeTaJJIOB U CIUTABOB B OBITY M MPOMBIIILIIEHHOCTH.

Memannwvt A-zpynn

[Ilenounble MeTauIbL: NTOJIOKEHUE B [leproanueckon cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MengaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHHUE B Mpupoae. PU3HMYECKHEe U XUMHUYECKHE
CBOMCTBa (Ha IpUMEpPE HATPUS U Kajus), mojydeHre. OKCUIbl U THAPOKCUIBI HATPUS U KaJUA.
IIprMeHeHre MEeT0YHbIX METAIUIOB U UX COEIMHEHUN. broornyeckas poib HaTpUs U KaJusl.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAXOXIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
Kamplusi ¥ MarHus (OKCUJ, THJIPOKCHJ, COJH), CBOWCTBA, MpuMeHeHHue. JKecTKOCTh BOIBI U
crocoObl ee ycTpaneHus. KpyroBopor kaiabIusi B IpUpoO/IE.

AmoMuHuii: nonoxenue B llepmonnyeckoil cucreme xumuyeckux snemeHToB [ U.
MenneneeBa, CTpoeHHUE aTOMa, HaxoXAeHUEe B mpupoae. Ouznueckue 1 XuMUYECKHUE CBOMCTBA
amroMuHUSA. AMGOTEepHBbIE CBOWCTBA OKCHU/IA U TUAPOKCUIA amfoMUHMS. [I[puMeHeHne anroMUuHUS
H €ro CILIaBOB.

Memannwt b-2pynn

OOmiass xapakTepucTUKa MeTauloB b-rpynm (MOOOYHBIX MOJTPYII): TMOJOXKEHHE B
[Tepuoanueckoit cucteme xumudeckux snemeHToB [. 1. MenneneeBa, 0COOEHHOCTH CTPOSHUS
aTOMOB. SIBIeHME «mpoBana» IEKTPOHA HAa MPUMEPE CTPOSHUS aTOMOB XpoMa, MeIu, cepedpa.
BaneHntareie cocTosHUS aTOMOB d-3JIEMEHTOB, CTEIICHH OKHCJICHHS aTOMOB B COCAUHEHUSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHUIOB METAJNIOB OT 3HAYEHUS
CTENEHW OKHUCJIEHMS JJIeMEHTa B COCIMHEHMM (HAa TMpUMEpe COEAMHEHUH XpoMma).
IlepBoHauaIbHBIE NPEACTABICHHS O KOMIUIEKCHBIX COCIMHEHUSIX.



Menb u cepeOpo: cTpoeHue aTOMOB, CTENIeHU okucieHus. O01ue KpaTkue npeacTaBIeHus
0 (pu3MUECKMX M XMMHYECKHUX CBOHCTBAX MPOCTHIX BEIIECTB (B3aMMOJEHCTBHE C KHUCIOTaMHU-
OKHCITUTENSIMH), 00 MX OKCHJIaX, THAPOKCUAAX U CONAX, X npuMeHenuu. [IpencraBnenus o6
aMMHUAYHbIX KOMIUIeKcax cepebpa u menu. KauecTBeHHble peakMu Ha KaTHOHBI Meau (2+) u
cepeodpa.

[luHK: CTpoeHHME aroma, CTeleHb OKHCJICHUSA. XapaKTepucTHKa (PHU3HUECKUX U
XUMHUYECKHX CBOMCTB, TNpUMEHEHHE, aM{QOTEpHBIE CBOHCTBA OKCHJIAa U THAPOKCHIA.
KauecTBeHHbIE peakiiy Ha KATHOHBI IUHKA.

Keneszo: crpoenue aroma, creneHu okucieHus. Haxoxnenue B npupone. Ousznueckue u
XUMHYECKHE CBOWCTBAa JKeje3a, IpUMeHeHue. buonormueckas poab xene3a. Oxcupbl,
rugpokcuasl U conu oxene3a (II) u xemesa (III), mx cocraB, CBOICTBA U MOJy4YEHHUE.
KauecTBeHHble peakiuu Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u cranp — CIUIaBbl
xkene3a. [Ipow3BOACTBO dYyryHa U CTald. OKOJOTHYECKUE TNPOOJIEMBbI, CBS3aHHBIE C
METaJITypruuecKUMU IPOU3BOJCTBAMH.

OKCHepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAKOMJICHHE C 00pa3IlaMi METAJIOB U CILJIaBOB, UX (PU3UYECKUMU CBOMCTBAMU;

MOJICJTMPOBAHUE METAJUIMYECKON KPUCTATNINYECKON PEIIEeTKH;

WU3y4EHUE B3aUMOJACUCTBUS METAUIOB C BOAOW, C pPAacTBOPAMHM COJEH U KHUCIOT,
MCCJIEIOBAHUE TMPOIECCOB DJIEKTpoiu3a pacTBopoB xuopuaa menu (II) m wmonmmpma xamus,
KOPpPO3UHU METAIJIOB;

U3Yy4YeHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KalbLUs W HATPUS C BOJOW, HX
TUAPOKCHUIOB — ¢ okcuaoM yriepona (IV) u kucnoramu;

U3y4eHHE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJIbIIHs, )KECTKOW BOJIBI;

M3Y4YEHHE IIPOLECCOB MOIYYEHHs TUAPOKCUIOB XKEe3a, UX XUMUYECKUX CBOMCTB;

M3YyYeHUE TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI (MarHUs, Kaublus,
AJTIOMUHMS, [IMHKA, JKene3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEeHUE U ONMCaHUE OKpAIllMBaHUs IUIAMEHU HOHAMM HATpPUsl, Kallusl U KaJIbLINS;

uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCUAA amtoMuHuUs, ruapokcuaa xpoma (III) u
TUAPOKCH/IA LINHKA;

pelIeHne YKCIIepUMEHTaIbHBIX 3a7a4 1o TeMe «BakHel1e MeTaibl U UX COSAMHEHUS.

XuMus M OKpykaouas cpeaa

BemectBa u MmaTtepuansl B IOBCEJHEBHOM JXKM3HU 4eloBeKa. BakHelmme Beniecrsa u
MaTepHuaibl, 00JacTi MX NpUMeHeHus. be3onmacHoe MCMOIb30BaHME BEUIECTB M XMMHUYECKHX
peaxiuii B ObITy. [lepBas momols Ipyu XMMHYECKUX 0XKOTaX U OTPaBICHUSIX.

HoBbie MaTepuanbl 1 TEXHOJOTUH. [[pUHINIBI «3€I€HON XUMUW.

OCHOBBI JKOJIOTMYECKOH TIpPaMOTHOCTH. XHMHS M 3[0pOBbE. 3HAUEHHE H3Yy4aeMBbIX
XUMHUYECKHX DJIEMEHTOB U MX COSAMHEHUU AN (YHKIIMOHUPOBAHUS OpPraHHM3Ma 4YelIOBEeKa.
[TonsiTre 0 310pOBOM 00pa3e KU3HHU.

XUMHYECKOe 3arpsi3HeHNE OKpYXKarollen cpesibl. DKOJIOrHuecKre MpooIeMbl, CBsI3aHHBIE C
COCIMHEHUSAMU YIIIEpoAa, a30Ta, cepbl, TsokenbX MeTawios. [londarue o ITAK. Pons xumum B
PELICHUH HKOJIOTHYECKUX MPOOIIEM.

OKCrepuMEHTaIbHOE H3Y4YeHHME BEUIECTB U SBJICHHMM: O3HAKOMJIEHHE C oOpasuaMu
MaTepuasoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHbIE MaTepUabl), ONpPeesIeHne KUCIOTHOCTH
IPUPOIHBIX BOJ, MOJEIMPOBAHUE Ipoliecca 00pa3oBaHMs KUCIOTHOTO JOXK[ISA, U3ydeHHE €ro
BO3JICUCTBUS HA MaTepHUAJIbI.

IloBTOpeHue u 00001IeHNEe 3HAHUIT OCHOBHBIX pa3/esioB KypcoB 8—9 kiaccoB



Ilepnonnueckuit 3akoH M Ilepuonmueckas cucreMa XMMHYECKMX JJIEMEHTOB B CBETE
IPEJICTaBICHUA O CTPOEHUS aTOMa. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB U UX COEAUHEHUN B IEPUOAX U IPYIIIaX.

CtpoeHue BelecTBa B TBEPAOM, )KHJIKOM U ra3000pa3HOM COCTOSIHUU. Bubpl XuMuueckon
CBS3M. 3aBHCHMOCTb CBOMCTB BeEIIECTBA OT THIA KPUCTAUIMYECKOW peIlIeTKH W BUJA
XAMHYECKOMU CBSI3H.

Knaccugukanuss XMMHUYECKUX peakiMid MO pa3Tu4HbIM Hpu3HakaMm. lIporHo3upoBanue
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHUX TIPEBpAIllEHUN B Pa3IUYHBIX YCIOBHUSIX Ha OCHOBE
MPEJICTABICHU XUMHUUECKONH KHHETHUKU U TEPMOJIMHAMUKHU.

XvUMHYECKHE peakuuu B pacTBopax. [wumaponus coneil. Peakuum  okuciaeHMs-
BOCCTAHOBJIEHUSI. DJIEKTPOJIU3.

CBoiiCTBa KHCJIOT, OCHOBAaHHMH M COJIEH B CBETE MPEICTaBICHUNU 00 JICKTPOIUTHYCCKOM
JUCCOLIMAIIMU M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX.

Meoswcnpeomemmnwie ceasu

Peanu3zanus MexnpeaMeTHBIX CBsI3€d MpU M3YYEHUU XMMHH B 9 Kjacce OCYIIECTBISETCS
Yyepes UCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHIA, IPUHATHIX B
OTJICIbHBIX €CTECTBEHHBIX HAYKaX.

OOme ecTecTBEeHHO-HAYYHbIC MOHATHS: SBJICHUE (IpoIlecc), HAyYHBIN (aKT, THIIOTE3a,
TEOpHs, 3aKOH, aHaJM3, CUHTE3, KIACCU(PHUKAIN, IEPUOTUIHOCTh, HAOIIOIEHUE, SKCIICPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOEIb, TEXHOJIOTHS, MAaTePUAIIbI.

®u3nka: BElIecTBO, TeI0, PU3NYECKUEe BEITUYMHBI, €AMHUIIBI U3MEpPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIJIOThI, aTOMbl U MOJIEKYJIbI, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOEHUE Ta30B,
KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEJl, KPUCTAIUIMYECKAs pElIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIUI, U30TOMBI, KBAaHTHI, PaIMOAKTUBHOCTD, aibda-, OeTta- u
raMMa-u3JIydeHHe, OHIIEKTPUYECKUU 3apsj, HPOBOJHHUKH, IOJIYNPOBOJHUKHU, IUAJIEKTPUKH,
COJIHEUHBIH CIIEKTp, pa3JIoKeHHE OEIOro CBEeTa B CIEKTP.

buonorus: sxocucrema, Ouochepa, ¢doTocuHTE3, TpolecCHl 00MEHa  BEIIECTB,
MUHEPATbHBIE YIOOPEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHbIE PECYPCHI, TUIaHETa 3eMJIsl.

TexHonorusi:  CTpOUTENbHBIE  TEXHOJIOTMH,  CEJIbCKOXO3SHUCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTHH 3JIEKTPOHHOU MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOIPAMMLBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YT JIYBJIEHHbBIN YPOBEHD)
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00yYeHMs] XUMHM B €JUHCTBE y4eOHOM M BOCIMUTATEIbHOU JEATEIbHOCTH
o0pa3oBaTeNbHON  OpraHu3alMd B  COOTBETCTBUM C  TPAAMLHUOHHBIMU  POCCHUICKUMU
COLIMOKYJIBTYPHBIMM UM JITyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IPHUHATBIMM B O0OILECTBE
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT MpOLieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS
U cOLMau3aly 00yJaronmxcs.

JInuHOCTHBIE pE3YyJbTaTHl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMpPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMoTH4Y€eCKOro BOCIIUTAHUS:

IIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HaydHOMY U
HCTOPUYECKOMY HacJIEUI0, IOHUMAaHNUE 3HAUEHUS! XMMHUYECKONM HAayKH U TEXHOJIOTMH B KM3HU
COBPEMEHHOI0 001IeCcTBa, B pa3BUTHUH SKOHOMHUKHU Poccuu u cBoero peruoxa;

2) rpaKIaHCKOT0 BOCIIUTAHUS:

IIPEJICTABICHUE O COLMAIbHBIX HOpPMax M NPaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJICKTHBE, MPOSBICHHE KOMMYHHUKATUBHOW KYJNbTYphl B pPa3HOOOpa3HOW COBMECTHOM
JESTEIIBHOCTH;

CTpeMJIEHHE K B3aUMOIIOHHMAHHIO U B3aMMOIIOMOLIH B Ipolecce yueOHOI U BHEY4eOHOM
JeSITEIIbHOCTH;

FOTOBHOCTb OILICHMBAaThb CBOE IIOBEIEHUWE M IOCTYNKU CBOMX TOBAPUILEH C MO3UIHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBHUI IIOCTYIIKOB;

3) popMupoBaHUS IEHHOCTH HAYYHOI'0 MIO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKM U HEOOXOAMMBIE AJi TTOHMMaHUs
CYLIHOCTU HayYHOW KapTHUHBI MUDA;

OCO3HAHHWE LEHHOCTH HAy4YyHOIO TO3HAHMS I Pa3BUTHSA KaXAOro 4YeloBEKa U
MIPOU3BOJUTENIBHBIX CHJI 00IIECTBA B LIEJIOM, POJIM M MECTA HAYKU «XHUMHUSD) B CUCTEME HAYUHBIX
MPEJICTAaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTHsI IPUPO/IbI, B3AUMOCBS3SIX U€JIOBEKa C MPUPOTHON
Y TEXHOJIOTHUYECKOM CPEON;

NO3HaBaTeNbHAs MOTHBALlUA M HHTEpeC K OOyYeHMIO, TOTOBHOCTh M CIOCOOHOCTh K
CaMOpa3BUTHIO U CaMOOOpPa30BAHUIO, K HCCIIEIOBATENIbCKON NEATENbHOCTH, K OCO3HAHHOMY
BbIOOpPY HampaBIeHUS U YPOBHS JaJIbHEHIIET0 O0yUeHHUS;

4) BocnUTaHUSI KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3J0pOBbI 00pa3 KH3HU, OCO3HAHHWE TOCIEACTBUA M HENPHUITHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUS alKOrojisi, HapKOTUKOB, KYypEHHs), HEOOXOAMMOCTH COOJIIO/IEHUs
npaBuil 6€30MACHOCTH MPHU OOPAIIEHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYaLUsX;

5) Tpy10BOro BoCIUTAHMS:

dbopMupOBaHUE IIEHHOCTHOTO OTHOIIEHMSI K TPYIOBOW JNEATEIbHOCTU KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBEKa M K MCCIEI0BATENbCKON JEATEIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM OOIIIECTRBE;



pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaTn3aluu B 3T0i chepe;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

OCO3HAaHHE HEOOXOAMMOCTH OTHOLICHHS K MPHPOJE KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBaHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYNKOB M OILICHKM HUX BO3MOXKHBIX MOCJEJICTBUM [UJISi OKPYXAIOLIEH Cpebl; OCO3HAHUE
JI00abHOTO  XapakTepa OJKOJIOTUYECKUX TMpoOJeM U MyTed UX pelIeHus; CIOCOOHOCTh
MPUMEHATh 3HAHMS, MOJIY4YaeMble MPU U3YYEHUU XHUMHH, JUISl pEUIeHUs 3a7ad, CBA3AHHBIX C
OKPYKAIOIIEW CPEAO; aKTUBHOE HENPUITHE JECUCTBUM, IPUHOCIIIUNX BPEJ OKPYKAIOIIEH CpeNe;
OCO3HAHHE CBOCH POJM KaK T'Pa)KTaHWHA U MOTPEOUTENS B YCIOBUSX B3aUMOCBSI3U TPUPOTHOM,
TEXHOJIOTMYECKOM M COLMAIIBHOM Cpel; TOTOBHOCTh K YYACTHIO B MPAKTHYECKOM JEATEIbHOCTU
3KOJIOTUYECKOW HAIpaBJIEHHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MeranpeameTHbie  pe3yibTaThl OOYYAIOMIMXCS, OCBOMBIIMX IPOrpaMMy IO XHUMHUHU
OCHOBHOTO 00111eT0 00pa30BaHusl, BKIIOYAIOT:

v yCBOEHHE MEKIUCHUILUTMHAPHBIX (MEXKIIPEAMETHBIX) MOHATHH, OTPAKAIONIMX MaTepHaIbHOE
€IMHCTBO MHpa U MPOIeCC MO3HAHUA (BEIIECTBO, CBOWCTBO, SHEPTHUs, SIBJICHUE, HAYYHBIN
(dakKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPHs, HAOII0IeHNEe, U3MEPEHNE, UCCIIeIOBAaHUE,
SKCIIEPUMEHT U JpyTHUe);

v’ oBJajeHue YHUBEPCAIbHBIMU y4eOHBIMU JEeHUCTBUSIMU (mo3HaBaTEeIbHBIMU,
KOMMYHHKATHBHBIMU, PETYJISITHBHBIMH ),BAXKHBIMU  JUIsl  TOBBIMIEHUS 3D PeKTUBHOCTH
OCBOCHHSI COJIEpXKaHUsA Y4YeOHOro mpeaMera, (OpMUpPOBaHUS KOMIIETCHIIUH, aTakKxke
MPOEKTHO-UCCIIE0BATENBCKOM NEATEIbHOCTH 00YJAIOIINXCSIB Kypce XUMHUH;

v’ CIOCOGHOCTB MX UCIIOJIB30BAThH B y4€OHOM, MO3HABATEILHOM U COLMAILHOMN PAKTHKE.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble Jlornyeckue aAeicTBUA:

YMEHHS MCIOJIB30BaTh IIPUEMBI JIOTUYECKOTO MBIIUICHUS [PU OCBOCHUM 3HAHMM:
pacKpblBaTh CMBICII XUMHUYECKUX TIOHATUH (BBIIENSATH WX CYIIECTBEHHBIE MPHU3HAKHU,
yCTaHaBIWBATh B3aUMOCBS3b C JAPYTMMH MOHSITHSIMH); aHAJM3UPOBATh, CPAaBHUBATh, 0000IIATH,
BBHIOMPATh OCHOBAHUS I KJIAcCH(UKAIMM M CHUCTEMAaTHU3allMd XUMHYECKHUX BEIIECTB U
XUMHUYECKHX peaKlUi; YCTaHAaBIMBATh MPHUUMHHO-CIEJCTBEHHBIE CBS3M MEXAY OOBEeKTaMu
W3Y4YEHUS; CTPOUTH JIOTUUECKHE pACCYXIEHUsS (MHIYKTHUBHbBIC, ACAYKTUBHBIE, [0 aHAJIOTHH);
npeayiaraTh KPUTEPUH M BBISIBJIATH OOIIME 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B M3Y4aeMBbIX
MpOoLECcCax U SIBICHUSX; MPOBOJUTH BBIBOJIBI M 3aKJIIOYEHUS; YMEHUS MPHUMEHATH B MPOLECCE
MO3HAHUS TMOHATHS (TPEIMETHBIE U METalpeJAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIC) MOJEIH,
UCIIONIb3YEMbIE B XMMHHU, MPEOOPa30BBIBATH MOJETBHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJI DJIEMEHTa), XUMH4YecKasi popMyia U ypaBHEHHE XUMHUYECKOW PEakIMKi — MPU PEIIeHUN
y4eOHBIX 3a7a4; C y4eTOM JTHX MOJCIBHBIX MPEJICTABICHUN XapaKTepHU30BaTh H3ydaeMbie
XAMHUYECKHE BEIECTBA U XUMUYECKUE PEAKIIUU.

ba3zoBble wucciegoBare/bCcKue AeMCTBUS (METOAbI HAYYHOIO IO3HAHHMS BelIeCTB M
sIBJIEHMIT):

YMEHHS IPUMEHSATh METOIbl HAYYHOTO IMO3HAHMS BEUIECTB U SIBJICHUN HA SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW T[O3HABAaTeIbHOW H TMPOEKTHO-HCCIEIOBATEIbCKON
JIEATEIIbHOCTH;



YMEHHUS MCIOJIb30BaTh IOCTAaBJIEHHBIE BOIPOCHI B KayecTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOIPOCHI, AHATU3UPOBATh (DAKThI, BBIABIATH U (POPMYIHUPOBATH
npobieMy, OmpeAessaTh LeNb U 33/Ja4H, COOTBETCTBYIOIIUE PEIICHUIO MPOOJIEMBI; MpeJiaraTh
ONHUCATEIbHYI0 WIM OOBSCHUTENbHYIO THUIIOTE3y M OCYLIECTBIATH €€ IPOBEPKY; YMEHUs
IPOBOJUTH U3MEPEHHsI HEOOXOJUMBIX N1apaMEeTPOB, BBIYUCICHUS, MOJEIMPOBAHHUE, HAOIIOACHUS
U OKCIIEPUMEHTHI (peajbHble UM MBICICHHbIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3yIbTATHI,
dopmynupoBaTh 0000IIEHUS U BBIBOABI 110 pe3yJibTaTaM IMPOBEIEHHOIO OIBITA, HCCIEOBAHUS,
COCTaBJIATh OTYET O IPOJIETIAHHON padoTe;

Patora ¢ undopmaunmeii:

YMEHUSI OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX MHPOPMALUU (HAyYHO-TIOMYJspHAs
JaUTepaTypa XHMHUYECKOTO COZIEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa);
aHaM3UpoBaTh  MH(GOpPMALMI0 W KPUTMYECKHM  OLIEHUBAaThb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb, OTOMPATh U MHTEPIPETUPOBATh MH(POPMALIUIO, 3HAUUMYIO Ul pEIIeHUs
y4eOHOH 3a1auyd; yMEHUS TMPUMEHATh PAa3IUYHbIE METOAbl W (HOPMYIHPOBATH 3aMpPOCHl MpPU
NoucKe U 0Toope nHpopManuu, HEOOXOAUMON JUTS BBITOJHEHHUS YIeOHBIX 3a/1a4; UCTIOIb30BATh
UHPOPMALIMOHHO KOMMYHHUKATHBHBIC TEXHOJIOTMM U pa3jIM4yHbIE IOUCKOBBIE CHUCTEMBI;
CaMOCTOSITEJIbHO BBIOMpATh ONTUMalbHYIO (hOpMy HpEICTaBIeHUS HHPOPMALUU (CXEMBI,
rpaduKy, AMarpamMMbl, TaOIUIIBI, PUCYHKH U ApYyTrue (OpMBbI); yMEHHUS MCIIOJIb30BaTh HAYUHBIN
SI3BIK B KQUECTBE CPEACTBA pabOTHI C XMMHUYECKOW MH(DOPMAIUE; TPUMEHAITh MEXITPEIMETHEIC
(pusnyeckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbI, a0OpEeBUATYpPHI, HOMEHKIIATYPY,
UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

KoMMyHUKaTHBHbIE YHHBepPcalbHbIe Y4eOHbIe el cTBHA:

1) ymeHus oOuieHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUHN):

IPECTaBIIATh IOJyYEHHbIE PE3yJbTaThl IO3HABATEIbHOM JEATENIbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; IyOJMYHO BBICTYNATh C TMPE3CHTALUel pe3yabTaToOB BbINOJIHEHUS
XUMHYECKOTO IKCIEPUMEHTa (MCCIIe10BaTeIbCKONW 1a00paTOpHOM MM MPaKTHUYECKON padoThl,
y4eOHOT0 MPOEKTa); B XOJ€ Auaiora U (WiIM) AUCKYCCHH 3a/aBaTh BOIIPOCHI MO OOCYKIaeMOM
TE€Me U BbICKa3bIBaTh HJEU, (POPMYJIHPOBATh CBOU MPEIJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
NPEeUI0KEHHOMN 3a1a4H.

2) yMeHHUs yueOHOro COTpyAHUYECTBA (FPYNIOBasi KOMMYHUKALINS):

y4acTBOBaTh B TIPYNNOBBIX (opMax padOThl: IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOMU
paboThl, ONpPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEX1y WICHAMU TPYMIbI; BBHIIOIHSITH
CBOIO 4acCTh pabOThI, KOOPIAMHUPOBATH CBOU JEHCTBUA C AEUCTBUSAMM APYIHX UICHOB KOMaH]BI,
OTIpeNeNATh KPUTEPUH TI0 OICHKE KAdecTBa BBIMOJHEHHOH pPa0OTHI, pemiaTh BO3HHKAIOIINE
npo0sieMbl Ha OCHOBE ydeTa OOHIMX HHTEPECOB M COTJIAaCOBAaHUsS IMO3MIIMHA, Y4acTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHUSIMU, «MO3TOBOM IITYypMe» U APYTUX (popMax B3auMOAEHCTBHSL.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

OBinajieHre yYHHBEPCATBHBIMH yYEOHBIMH PETYISTUBHBIMH JCHCTBUSMH  BKJIFOYACT
pa3BUTHE CaMOOpraHU3allui, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

YMEHUSl pemiath y4yeOHble M HCCIEI0BaTEIbCKUE 3aJlaud: CaMOCTOSITENIbHO BBIOMPATh
croco0 perieHust y4eOHOW 3aj1aud (CpaBHMBATh HECKOJbKO BAPHAHTOB pEIIEHUs, BHIOMPATh
HanOoJiee TOAXOMANIMKA C YY4ETOM CaMOCTOSATENHHO BBIJICICHHBIX KPUTEPUEB), IJIAHUPOBATH
CBOIO paboTy MpH pelIeHnr Y4eOHOM MM HccIe0BaTeNbCKON 3a7aun; Ha OCHOBE MOJYyYEHHBIX
pe3yabTaToB (OPMYIHPOBAaTH OOOOIIEHHS W BBIBOJBI, TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE
IPOIIECCOB; AHAIM3MPOBATH PE3YJbTAThl: COOTHOCUTH CBOM JICHCTBUSA C IJIAHUPYEMBIMHU



pe3yibTaTaMHi, OCYILECTBISATh CAaMOKOHTPOJb  JESTENbHOCTH; KOPPEKTUPOBATH  CBOIO
JIeATEIbHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.
MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl [0 XHUMHH OCHOBHOTO OOIIEro
o0Opa3oBaHus Ha YriyOJEHHOM YPOBHE MMEIOT 00lllee coaepKaTelbHOe SAPO C MPeAMETHBIMU
pe3ynbraTaMu 0a30BOTO YpPOBHS, COTJIACOBAHBI MEXIY COOOMW, YTO MO3BOJSET PEaM30BBIBATH
yriyOJICHHOE HM3Y4YeHHE KaK B paMKaX OTHAENbHBIX KJIACCOB, TaK M B paMKax pealu3aluu
WHAMBUAYAIbHBIX 00pa3oBaTeNbHBIX TPAGKTOPHUl, B TOM 4YHCIE HCHOJb3Ys CETEeBOE
B3aMMo/eiicTBre opranu3anuu. [1o 3aBepiieHny peanusalnuy IporpaMMbl yriyOJIeHHOTO YPOBHS
oOyyJarommecs CMOT'yT JIeTallbHEe OCBOUTh MaTepHUall, OBJIAJACTh PACIIUPEHHBIM KPYTrOM MOHSATUN
¥ METOJIOB, pPeIIaTh 3a7a9u 00JIee BBICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHble pe3ynbTaThl BKJIIOYAIOT: OCBOEHHE OOYYaIOIIMMHUCS HAyYHBIX 3HAHUMH,
YMEHHH M CIOCOOOB NEHCTBUH, CHEIU(PUUESCKUX ISl TPEIMETHONH 00IacTH «XUMHUA»; OCHOBBI
HAY4YHOT'O MBIIUICHUS; BUJIBI ACSTEIHLHOCTH 0 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIINH,
npeoOpa30BaHUIO M MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecrneynBaroT BO3MOXKHOCTD YCIIEITHOTO 00YYEeHHs Ha CIIEIYIOIIEeM YPOBHE 00pa30BaHMUs.

K koHity obOydeHuss ¢ 8 knacce y oOydaromerocs OyayT chHOpMHpPOBAHBI CIICTYIOIINE
MPEAMETHBIC PE3YNIbTAThl U3yUEHUS XUMHUU Ha YIJ1y0JIeHHbIM YPOBHE!

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TIOHSATHI: aToM, MOJIEKYla, XUMHYECKUN
9JIEeMEHT, METaJUl, HEeMETallJ, aJUIOTPONus, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJIsIpHasl Macca,
KOJIMYECTBO BELIECTBAa, MOJIb, MOJSpPHas Macca, MaccoBas JOJs XHMMHUYECKOTO 3JIEMEHTa B
COETMHEHUH, MOJIIPHBIA 00BEM, OTHOCHTENbHAS TNIOTHOCTH T'a30B, OKCUJ, KUCIOTa, OCHOBaHHE,
collb, aM(OTEepHBIN OKCHJ, aMPOTEepPHBIH TUIPOKCHUI, XUMHUYECKass peaklus, KiIacCHUPHUKAIUI
peaKIuii: peakiui COCIUHECHUsI, PEAKIINK PA3JIOKCHUS, PeaKI[Uu 3aMeIeHUs, PeaKluu 0OMeHa,
9K30- M DHJOTEPMHUYECKUE PEAKIMH; TEIJIOBOW 3P (DEeKT peakiuu; sSApo aToma, JJIEKTPOHHBIM
CJIOM aTroma, aTOMHasl OpOHWTallb, paJNyC aToMa, XUMHUYECKas CBs3b, MOJSPHAS U HEMOJIsApHas
KOBAJICHTHAs CBA3b, MOHHAsl CBS3b, MOH, KaTUOH, aHUOH, PAcTBOp, MAcCOBas JOJs BEIIECTBa
(MpolleHTHAas KOHIIEHTpalMs) B PacTBOpe, MOJSpHAs KOHIICHTpAIUsl BEIECTBA B PAacTBOPE;
AIIEKTPOOTPHUILIATEIBHOCT, CTEIIEHb OKHCIIEHUS, OKMCIUTEIN U BOCCTAHOBUTEIH, OKUCICHHUE U
BOCCTAHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUH, METO/] JIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHM WM NPUMEHSTh 3TH
MOHSTHUS MIPU OTIMCAHUY BEIIECTB U UX MPEBPALCHUN;

HCITOJTH30BaTh XUMHYECKYIO CHMBOJIMKY JIJIS COCTaBJICHUs (DOPMYJT BEIIECTB U YPABHEHHI
XUMUYECKHUX PEAKINN;

OTpEeNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSIUHEHUSX, IPUHATIE)KHOCTh BEIIECTB K OMPECIEHHOMY
KJIacCy coeAuHeHuW 1o ¢dopMmysaMm, BHABl XUMHUYECKOW CBS3M (KOBAJICHTHOW W WOHHOW) B
HEOPTaHWYECKUX COCTMHCHHUSIX,

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
[lepuonnueckoro 3akona /I. 1. MenaeneeBa, aToMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA ABOTaJpO
W €ro CIEICTBHM, TPEICTAaBICHWA O HAYYHBIX METOJaX TIO3HAHUSA, B TOM YHCIIE
OKCIIEPUMEHTAIIHBIX W TEOPETHYECKUX METOJaX HCCICAOBAHUS BEIIECTB W HU3YYCHHS
XAMHYECKUX PEAKIUH;



JNEMOHCTPUPOBaTh MOHMMAHHUE TEPUOJUYECKOM 3aBUCHMOCTH CBOWCTB XHUMHMUYECKUX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckoi cucreme:

OMKCHIBATL M  XapakTepu3oBarh TabmumuHyro Qopmy Illepuomnyeckoit  cUCTEMBI
XUMHYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)y, «manbie nepuob» U «OOJIbIINE TEPUOIBIY;

COOTHOCHUTh O0O3HAuUEHUs, KOTOphIe HMEIOTCs B Tadiuue «llepuoamueckas cucreMma
xuMuyeckux avieMeHToB /J[. 1. MenneneeBa», ¢ 4YHUCIOBBIMM XapaKTEpUCTUKAMU CTPOEHUS
aTOMOB XHMMMUYECKHUX DJEMEHTOB (cocTaB M 3apsja  sapa, oOlmiee 4YHCIO DJJIEKTPOHOB U
pacrnpeziefieHue UX MO 3JIEKTPOHHBIM CIIOM);

OOBSICHATH CBS3b MOJIOXKEHUs 3emeHTa B [lepmoanueckoil cucreme C pacnpeeieHuemM
AJIEKTPOHOB TI0 SHEPTETUYCCKUM YPOBHSM, MTOJAYPOBHSM M OPOUTAIIIM aTOMOB TIEPBBIX YETHIPEX
MEPHUOJIOB;

KJIACCU(UIIUPOBATh XMMHUYECKHE JJIEMEHTBhI, HEOPraHMYECKHE BEIEeCTBA, XUMHYECKHE
peakuuu (TI0 YUCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIDIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) PU3MUECKUE U XUMHUUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB: KHUCIOPOAa, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBaHUH H COJiel, TEHETHYECKYI0 CBSI3b MEXIy HUMH, MOATBEpXKIas MpUMEpaMu
MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

OMUCHIBATh POJIb KUCJIOPOJAA, BOJOPOJA U BOABI B IPHUPOIHBIX MPOIECCAX, B KUBBIX
OpraHu3Max, WX TpPHUMEHEHHWE B Pa3IUYHBIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJOTHSAX;

OOBSCHATH, W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX COCTaBa M
CTPOCHMUSI, BO3SMOXKHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUIA B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChbl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHYECKOIO 3JIEMEHTa B COEAMHEHUH, MAacCOBYIO JIOJIIO
XUMHYECKOTO AJIeMEeHTa Mo (opmysie COeTUHEHHS, HAXOAUTh MPOCTEHIITYI0 (POopMyITy BelecTBa
MO0 MAacCOBBIM WJIM MOJBHBIM JIOJSIM DJIEMEHTOB, MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTpPAllMIO BEIECTBA B PACTBOpPE, MPOBOAUTH pACUYEThl IO YpPaBHEHUSIM
XUMUYECKON PEaKINu;

MPUMEHSATH OCHOBHBIE OTNEpPAlMM MBICTUTEIHLHON NEATEIbHOCTH — aHajlu3 W CHHTE3,
cpaBHEHHE, O000IIeHHe, CHUCTEMATU3aINI0, KIACCU(UKAIMIO, BBIIBIEHWE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKIU, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HAONIOJEHUE, U3MEpPEHHE, MOJCIUPOBAHHE, JKCIEPUMEHT
(peanbHBIN M MBICTICHHBIN ) — JJIS1 OCBOEHHUS YI€OHOTO COICPIKAHUS,

PacKpbIBaTh CYITHOCTH MPOIECCOB OKUCIICHHS U BOCCTAHOBJICHUS, COCTABIIATh YPaBHEHUS
MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA (METOIOM AJIEKTPOHHOTO OanaHca);

YCTaHABIMBATh CBSA3M MEXIY pEAbHO HAOMIOJAEMBIMU XUMHYECKHMH SIBICHUSIMU U
MPOIIECCAMH, TTPOUCXOSIIUMH B MAaKpO- U MHUKPOMHpPE, OOBSICHATH MPUYWHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCHUTh XUMHUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX YUECOHBIX TTPEIMETOB;

coOnrofath TmpaBwiIa Oe30macHOi paboThl B Jab0OpaTopud TpPH  WCHOJIB30BAaHUU
XUMHUYECKOH Tocynbl U 00OpyAOBaHHWs, a TakKe TMpaBuUia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIMSIMHU BBITTOJTHEHUS JTAOOPATOPHBIX OMBITOB M MIPAKTUYECKUX PAOOT MO
MOJIYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA U KUCIOPOa), TPUTOTOBICHHUIO
pacTBOpPOB C OINpPEIECICHHOM MaccOBOM JI0JIEM pacTBOPEHHOTO BEIIECTBA, PEHICHUIO
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COCITUHEHUI;



JACMOHCTPHUPOBATH BJIaJICHUEC OCHOBAMHA XHUMHYCCKOHN rpaMOTHOCTH, BKJ'IIO‘IaIOH_Ieﬁ YMCHUA

0e30macHOr0 OOpalleHus ¢ BEIIeCTBAMH, MCIOJIB3YEeMBIMH B MOBCEIHEBHOW XU3HHU, a TaKKe
3HAHHE MTPABWII TTOBEICHUS B IEJSIX COCPEIKCHHUSI 3I0POBbS U OKPYKAKOIIEH CPEIBI.

K koniy obydenuss ¢ 9 knacce y obOydaromerocs OyayT chopMHpOBaHBI ClEIYyIOIINE
IIPEIMETHBIE PE3YIbTaThl U3YUYEHUS XUMUU HA YIJ1y0JIeHHbIM YPOBHeE!

PacCKpBIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHSATHHA: XMMHYECKHHA OJIIEMEHT, aToM,
MOJIeKyJa, HOH, KaTHOH, AaHHUOH, 3JEKTPOOTPUIATEIBHOCTh, CTEHEHb OKHCIICHHUS,
XUMHYECKast peakius, TeTI0BoH 3((HeKT peakuu, MoJIb, MOJISIPHBII 00BEM, pacTBOP;
JJIEKTPOJMUTHI, HEIIEKTPOJIUTHI, HIEKTPOJIUTHYECKAsT JUCCOLMALUSA, PEAKLUMH HOHHOIO
oOMeHa, TuApOIU3 coied, oOpaTHUMble U HeOOpaTUMble peakLUH, OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE U BOCCTAHOBJICHHUE,
AIIEKTPOJIN3, AIOTPONHs, aM(pOTEPHOCTh, XHWMHYECKash CBs3b (KOBaJCHTHAs, WOHHAf,
METaJUINYeCcKast), MEKMOJICKYJISIPHBIE B3aMMOJICHCTBHS (BOJOPOIHAs CBS3b, CHIIBI Ban-nep-
Baanbca), KOMIUIEKCHBIE COEAMHEHUS, KPUCTAJUIMYECKHE pPEUIeTKH (TMPUMHUTHBHAS
KyOuueckas, oObEMHO-LIEHTPUPOBAaHHAs KyOudeckas, I'paHeLleHTpUpOBaHHas KyOuudeckas,
reKcaroHajibHas IJIO0THOYIaKOBaHHas), KOPPO3Us METAIJIOB, CIUIaBbl; CKOPOCTh XMMUYECKOM
pEaKIyy, KaTajan3, XMMUYECKOE PAaBHOBECHE, 3JIEMEHThl XHUMUYECKOH TEPMOJWHAMHKHN KaK
OJHOM U3 TeopeTUYeCKux OCHOB xumuu; 1T/1K;

WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX HMOHATHH U MPUMEHATh 3TH MOHATHS
IpY ONMCAHMUHU BEIECTB U UX MPEeBpaILECHUI;

UCIOJIb30BaTh XUMHUECKYIO CUMBOJMKY JJIS COCTaBICHMs (hOpMyYJl BELIECTB U YpaBHEHHI
XUMHUYECKHX PeaKIuii;

OTpeNieNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHUX DJIEMEHTOB B COECIUHEHHUSX
Pa3IMYHOIO COCTaBa, MPUHA/IEKHOCTh BELIECTB K OMPEAETICHHOMY KJIacCy COEJUHEHUH 10
dopmynaM, BHIBl XHMHYECKOM CBSI3M (KOBAJIEHTHOM, HWOHHOM, METaJJIMUECKO) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps MOHA 10 XUMHYECKOW (Qopmylie, XapakTep Cpeabl B
BOJHBIX pPAacTBOpaxXx HEOPTaHWYECKUX COCAMHEHHWH, THUN KPHUCTALIHYECKOW PEIIeTKH
KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbich Ilepuoguueckoro 3akoHa [I. M. MeHnneneeBa U J€MOHCTPUPOBATh €ro
HNOHUMaHHUE:

OTMCHIBATh M XapaKTepu30BaTh TabmmuHyto Gopmy lleproanaeckoil CHCTEMbI XUMHUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHS «A-rpynna» U «b-rpymnmnay», «mMaible Mepuoab» U «OoblIne
TIEPUOJIBIY;

OOBSCHATH CBSI3b TOJIOKEHHUS djeMeHTa B lleproamdeckoil cucrteMe C pacmpeneseHueM
AJNIEKTPOHOB MO JHEPTreTHYECKUM YPOBHSM, IOAYPOBHSIM M OpPOHTAISIM aTOMOB TEPBBIX
YeThIpeX MEPUOJIOB;

BBIJICJIATE OOIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAMHEHUM
(KHCIIOTHO-OCHOBHBIX W OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  CBOMCTB  OKCHJIOB H
THJIPOKCUIOB) B MpeesiaX MajblX MEpUOJIOB M TJIABHBIX MOATPYII C YY€TOM CTPOSHHS MX
aTOMOB;

PAaCKpBIBATh CMBICT TEOPUH DIIEKTPOJIMTHYECKOW JUCCOIManuy, 3akoHa [ecca W ero
CIIEZICTBAH, 3aKOHA JEWCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH W3MEHEHHS CKOPOCTH
XUMHYECKON PEaKINH, HAMPABICHUS CMEUICHUS XWMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH
OT Pa3IUYHBIX (PaKTOPOB;



KJIaCCU(UIIUPOBATh XUMHUYECKHUE OJEMEHThl, HEOPraHWYeCKHWEe BEIIECTBA, XHMHUYECKUE
peakuu (10 YUCIy U COCTaBYy yYacCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEINIOBOMY 3 dexTy,
[0 arperaTHOMY COCTOSTHUIO PEareHTOB, MO0 M3MEHEHHUIO CTEMECHEH OKUCICHHUS XUMHUYECKUX
3JIEMEHTOB, 110 0OPATUMOCTH, MO YYACTUIO KaTaau3aTropa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
HEOPTaHMYECKUX COCAMHCHUM, TOJITBEPKIas 3TO OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil;

COCTaBJISITh ypPaBHEHUS: AJIEKTPOJIUTUYECKON ITUCCOLMAIMU KHUCIIOT, IIENoYe U CoJieid;
MOJIHBIE M COKpAIlleHHble  ypaBHEHHsS  peakluWil HOHHOrO  OOMEHa;  peakKlHid,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY BELIECTBAMH Pa3IMYHBIX
KJIACCOB,3

pPacKpbhIBaTh CYIIHOCTH IPOIIECCOB THAPOIU3A COJECH MOCPEACTBOM COCTABJICHUS KPATKUX
WOHHBIX W MOJICKYJSIDHBIX ~ YPaBHGHHWW  peaklWid, CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUIl IMOCPEICTBOM COCTaBICHHS JJIEKTPOHHOro OajlaHCa 3STHX
pEaKIM;

MPEICKAa3bIBATh XapaKTep Cpeibl B BOJHBIX PAaCTBOpaX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3UYECKUE W XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB
(kuciopon, 030H, rpadur, anmas, KpeMHHH, 60p, a30T, ¢ocdop, cepa, XJIop, HATPUH, KaJTUH,
MarHuii, KaiblIU{, aJlOMUHUM, XKele30, Medb, IHHK, cepedpo) U 00pa30BaHHBIX HMH
CIIOXHBIX BEIIECTB, B TOM 4HCIE WX BOJHBIX pPaCTBOPOB (aMMHAaK, XIJIOPOBOJIOPO,
cepoBojopon, okcuabl yriepona (I, IV), kxpemuus (IV), azora (I, 11, 111, IV, V) u docdopa
(IIL, V), cepst (IV, VI), cepuucras, cepHasi, a3otHas, ¢ocopHas, yroibHas, KpeMHUEBAS
KHUCTIOTBI, OKCUIBI U TUApOKcuAbl MetauioB [A—IIA-rpynmn, amomunus, meau (II), nuHka,
xenesa (11 u I11));

MOSICHSITh COCTaB, OTJACIBHBIC CIIOCOOBI TOJTYYCHHS W CBOWCTBA CIIOKHBIX BEIICCTB
(KECTIOpOICOepIKaIe KUCIOTHI XJIOpa, a30THCTas, OOpHAs, YKCyCHasi KHCIOTHI M UX COJIH,
raiorennapl kpemHust (IV) m ¢ochopa (III u V), okeun u rugpokcun xpoma (III),
NepMaHraHaT Kalus;

OMHCHIBATh POJIb BAKHEHUIIUX U3y4aeMbIX BEIIECTB B MPUPOJHBIX MpOIEccax, BIUSHUE Ha
JKUBBIE OPTaHU3MBI, IPUMEHEHHE B PA3NUYHBIX OTPACIAX SKOHOMHKH, UCTIOIb30BaHUE IS
CO3/IaHHSI COBPEMEHHBIX MaTEPHUAJIOB U TEXHOJIOTHIA,

MPOBOANTH PEAKIUH, IOATBEPKIAOIINE KAYSCTBCHHBIH COCTAaB PA3JIMYHBIX BEIICCTB,
pacro3HaBaTh OIBITHBIM ITyTEM COJEpIKAIIMEcs B BOJTHBIX PAcTBOpPaxX HWOHBIL XJIOPHI-,
Opomua-, nonua-, cyasdar-, pocdar-, kapOoHat-, CUIHUKAT-, CyabGUT-, CYIbPUA-, HUTPAT- U
HUTPUT-UOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS, MarHus, Kalblvs, alFOMUHUS, JKele3a
(2+) u xkenesa (3+), meau (2-+), IMHKA,;

OOBSACHATH Y TIPOTHO3UPOBATH CBOMCTBA BAXKHEUIITUX M3yJaeMbIX BEIIECTB B 3aBUCHMOCTH OT
UX COCTaBa U CTPOCHUS, MPUMEHEHHUE BEIIECTB B 3aBUCHMOCTH OT UX CBOICTB, BO3MOXKHOCTb
MPOTEKAHUS XUMUYECKUX MMPEBPAICHUH B Pa3JIMYHBIX YCIOBHIX Ha OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XMMHUYECKOW KHHETHKH M TEPMOIUHAMHKHY;

BBIUUCIISTH OTHOCUTENIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOTO dJIeMEHTa 1Mo (hopMylie COeAMHEHUs, MAaCCOBYIO JIONIO BEIIECTBa B PAacTBOPE,
MOJIHYIO JIOTI0 XHMHYECKOTO JJIEMEHTa B COCIUHEHUH, MOJSIPHYIO KOHIICHTPAIUIO
BEIIECTBA B PAcCTBOpPE, HAXOJIUTH MPOCTEUINyI0 (OPMYINy BELIECTBA MO MAaCCOBBIM MU
MOJIBHBIM JIOJISIM 3JIEMEHTOB, MPOBOJUTH PACUETHI [0 YPaBHEHUSIM XHUMHUYECKUX PEAKIHil C



Y4ETOM HEIOCTaTKa OJHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXOJA MPOAYKTA, 3HAYCHUS
TEIUIOBOTO 3P deKTa PeaKIu, OMPEICIATh COCTaB CMECEH;

coOuoaTh mpaBuia 6e30macHoi paboTsl B 1a00paTOPUM IPU MCIIOJIB30BAaHUHA XUMHYECKOM
HOCYZIBI U 00OPY/IOBaHUs, a TaKKe NpaBuiia OOpaIlleHHs C BELUICCTBAMU B COOTBETCTBHH C
UHCTPYKIUSMU BBITIOJTHEHUS JTa0OPATOPHBIX OIMBITOB U MPAKTHYECKUX PAOOT TI0 MOIYYCHHIO
U COOMpaHHWIO Ta3000pa3HBIX BENIECTB (aMMHaka W YIVIEKHCIOrO Ta3a) W PEHICHHIO
IKCIIEPUMEHTAILHBIX 33Ja4 10 TeMaM Kypca, MPEeJCTaBIsATh Pe3yIbTaThl SKCIIEPUMEHTA B
dopMe BBIBOJOB, JIOKA3aTeNIbCTB, TpadUKOB, TAaONUI] M BBIBIATH SMIHPHUCCKHE
3aKOHOMEPHOCTH;

OPUMEHSATh OCHOBHBIC OICpAIlMM MBICIMTEIBHON JESITEIBHOCTH (QHAIW3 W CHHTES,
CpaBHEHHE, 0000IIEHHE, CHCTEMATHU3allMIO, BBISBICHUE NMPUYMHHO-CIICJCTBEHHBIX CBSI3CH)
NPY U3yYCHUU CBOWCTB BEUIECTB U XUMHUCCKUX PEAKIUH, BIAJIETh €CTECTBEHHO-HAYYHBIMHU
METOJlaMH TO3HaHUsI (HAOMI0ICHNE, U3MEPEHHEe, MOICIUPOBAHHE, IKCIICPUMEHT (peasIbHBbIi
Y MBICJICHHBIN );

NPUMEHATh TIpaBWiIa OE30MacHOr0 OOpallleHUs C BEIISCTBAMH, HCIOJIb3YEMBIMH B
TIOBCETHCBHOM JKM3HU, TIPaBHJIa TIOBEICHHS B LEJISAX COCPEKEHHsS 37I0POBbsI U OKPYXKAKOIICH
NPUPOJHON Cpeabl, MOHMMAaTh Bpell (OMACHOCTh) BO3ACHUCTBUS HA JKHBBIC OpPTaHU3MBI
OIPENICIICHHBIX BEILECTB, MOSICHATh HA TIPUMEPaX CIIOCOObI YMEHBIIICHHS M MTPEI0TBPAILICHHSI
UX BPEIHOTO BO3JICHCTBUS, 3HAUCHHE )KUPOB, OCIIKOB, YTIICBOJIOB JIJIsi OPraHW3Ma YelIOBEKa;
UCIIOJIb30BaTh TIOJYYCHHBIC MPEICTaBICHHUS O cdepax MpoPecCHOHATBHOMN IesSTeIbHOCTH,
CBSI3aHHBIX C HayKOH M COBPEMEHHBIMH TEXHOJIOTHUSAMH, KaK OCHOBY ISl IPO(ECCHOHATBHOM
OpPHEHTALMM W JUIi OCO3HAHHOI'O BHIOOpPA XMMHUHU Kak HPOQHUIBHOTO MpeaMeTa IpH
NPOJIOJDKEHHU 00YUeHHS Ha yPOBHE CPEIHEro o01iero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUYHOH MPOEKTHO-HUCCIIENIOBATENLCKON IESTEIBHOCTH XUMHYECKOH U
XHUMHKO-IKOJIOTHYECKOW HANpaBIEHHOCTH, MPUOOPECTH OMNBIT NPOBEACHUS Y4eOHBIX
UCCJIC/IOBAaHUN B YCIOBHSX 00pa30BaTElbHBIX OpraHMU3allMil, a TaKKe OpraHu3aIuii
(LIEHTPOB) AOMOIHUTEIHHOTO 00Opa30BaHUS JETEH.



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHnoBaHue pa3nesnoB U TeM nporpammbl | KoamdecTBouacos DueKTpoHHBIE (IIU(PPOBLIE)
n/n Bcero KonTpoasHbiepadoTsl I[IpakTHYecKHEepPadoOTHI obpa3oBaTe/bHbIepPeCypPChI
Pa3znea 1.IlepBoHavaibHbIeXHUMUY€ECKHETIOHATHUS
11 XuMus — BakHast 00JIaCTh €CTECTBO3HAHUSA W 6 bu6mmoreka [IOK
MPaKTHYECKOH ACATEIHHOCTH YETIOBEKa https://m.eds00.ru/7f41837¢
1.2 BemiectBa 11 XMAYECKHEPEAKIINN 19 bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
Hroromopasnemy 25

Pa3znen 2.BakHelinnue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

2.1 Bosznayx. [Tonsture o razax. Kucnopon. Okcumsl 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
2.2 Bomopoa. IToHsATHE 0 KUCIOTAX M COMAX 6 bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c
2.3 Bopa. PactBopsl. [ToHsiTHE 06 OCHOBaHHSIX 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBICKIIACCHIHEOPTAHNIECKUXCOSTMHEHU I 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
Hroromopazaeny 46
Paznen 3.0lepuoamueckuii 3akoH u Ilepumoanmyeckas cucrema xumuuyeckux »3jemeHToB JI. M. MenpgeneeBa. CtpoeHuearoMoB. XHMH4YECKasICBA3b.
OKHUCIUTENBHO-BOCCTAHOBHTEILHBIEPEAKIINH
3.1 [lepuoauueckuii 3axon u [lepuoanueckas
cucTeMa XuMH4Ieckux snemenToB J1. U. 14 ]h;tI;I 6J_I/I;IOTG§a HO/I§ £41837
MenneneeBa. CtpoeHneaToma pS://m.eds00.1u ¢
3.2 Xumuaeckast cBsi3b. OKHCIUTENBHO- 12 bubnmoreka [JOK
BOCCTAHOBUTEJIbHbIC PEAKLIMH https://m.edsoo.ru/7f41837c
HUroromopaszaeny 26
PesepBHOEBpEeMs 5
OBHIEE KOJIMYECTBO YACOB 110 102

INPOI'PAMME
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9 KJIACC

Ne HaumeHoBaHue pa3aesioB U TeM KosauuyecrBoyacoB DJieKTpoHHbIe (U poBLHIE)
n/n NpOrpaMMel Bcero KourposbubiepaGorsl  IlpakruuecknepaGorsr ~ 00pasoBaTebHbIepecypehbl
Pa3znen 1.BemnrecTBo M XMMH4YecKasi peakius
1.1 IoBTOpEHUE ¥ YTIyOJIeHHe 3HAHUH O 8 bu6mmoreka [IOK
BCIICCTBC https://m.edsoo0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs 14 1 1 bubmuorexa [JOK
XUMUYECKUX PEAKIMA https://m.edso0o.ru/7f41a636
13 DNEeKTPOIUTHYECKAs] TUCCOIHALITHSL. 12 1 2 bu6mmoreka [IOK
XHMHUYECKHE PeaKIiH B pPacTBOpax https://m.edsoo.ru/7f41a636
Hroronopazaeny 34
Pazgen 2.HemeTa/JIbl M MX COCIMHEHUSI
2.1 OO011ast XapaKTEPUCTHKA XUMHYECKUX 6 1 bu6mmoreka [IOK
anementoB VIIA-rpymmsr. ['anoressl https://m.edsoo.ru/7f41a636
2.2 OO61as XapakKTePUCTHKA XUMHYCCKIX 6
B?eﬁeHT"gVIAipy““"" Cepan ]hstlfgsnlpllr?::;sam%l 8/I§f41a636
e€coeIMHeHNUS
2.3 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 10 1
3H6§6HTO]£) VA—EpynnH. Asort, dhochop u ux ESSSH/I//I;T;?OESﬁ 412636
COCIUHEHUS : * *
24 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 11 1 2
3H6§6H’1:’0]f IVAPrpynnm. VYriepon u ESSSH/I//I;T;?OESﬁ 412636
KpeMHHH, uX coeauHeHus. bop — :
Hroronopasueny 33
Paznen 3.MeTajibl 1 UX COeTUHEHHUSA
3.1 OO6LIMEeCBONHCTBAMETAIIOB 5 bubnmnoreka [JOK
https://m.edso0.ru/7f41a636
3.2 Baxxneinye METaIIIBI U UX COEJAUHEHHS 15 1 2 bu6mmorexa [IOK
https://m.edso00.ru/7f41a636
Hroromopaszaeny 20
Pazgen 4. Xumust M 0Kpy:kamas cpeaa
41 BemecTBa 1 Marepuaiibl B )KU3HU YEJIOBEKA. 5
OCHOBBIIKOJIOTHYECKOMTPaMOTHOCTH
Wroromopazaeny 5
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Pasgen 5.00001menne3sHaHu i

51 [ToBTOpenue u 0000IIeHNE 3HAHUN 5
OCHOBHBIX pa3fiesioB KypcoB 8—9 ki1accoB
Hroromopaszaeny 5
PesepBHOEBpEMs 5
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 4

ITIOYPOYHOE IIVTAHUPOBAHUME
8 KUIACC

DJIeKTPOHHBbIEM(POB
Jarauzyyenu P ungp
bleoOpa3oBaTebHbIepe
KoumuecrBouacos |
cypchbl
No
Temaypoka
n/n Bcero KonTtp IIpakTHueck
OJILHBI nepadoThl
epadoT
bl
1 Ilpenmer xumun. Posib XuMUM B JKM3HM 4YeioBeka. IloHsTHe 00 1
’ HUCTOPHUHN BOSHUKHOBCHUSA U PAa3BUTUA XUMHU. XUMHS B CUCTEME HayK
) Tena m BemectBa. Pusnyeckne W XUMHYECKHE CBOWCTBA BEIECTB. 1
' duznyeckue ¥ XUMUYECKHE SIBICHUS
[loHsATHE O TEOPETHYECKHX METOJaxX II03HAHUS B ECTECTBEHHBIX
Haykax. [IpexcraBieHuss o HaydYHOM IIO3HAaHHMM Ha 3MIHPHYECKOM
3 ypOBHE: HaOJIIOZIeHNe, W3MEpPEHHE, 3KCIEPHUMEHT, MOJICIMPOBAHHE. 1
' [lonsiTme o0 Meromax pabOTBl € XWMHYECKHMH  BEIECTBaMU.
OOopyznoBaHue IUKOJBHOM XUMHYECKOW jadopatopuu. McTouHmkn
XUMHYECKOH HH(pOpMaIu
MpakTuueckas padora Ne 1 no teme '"[IpaBmia paGoTel B
4, nabopatopud M npuéMBl  oOpamieHHs ¢ J1a0OpaTOPHBIM 1 1
ob0opynoBaHuem"
5. Uuctele BemecTBa U cMecH. CriocoObl pa3aesieHus cMeceit 1
6 IIpakTnyeckass padora Ne 2 mo Tteme "Pasnmemenme cmecedt (Ha 1 1
) MIpUMepe OYUCTKHU TIOBAPEHHOU COJN)"




ATOMEI 1 MOJICKYJIbI. XHUMHUYECKHE SJIEMEHTHI

HpOCTBIC " CIIOKHBICBCIICCTBA

\ 9. BemecTa MOIEKYIIPHOTO U HEMOIEKYISPHOTO CTPOCHUS
Xumndeckas popmyna. BaneHTHOCTs aTOMOB XHMHUYECKHX 3JIEMEHTOB.
10. OmnpenencHrue BaJCHTHOCTH aToOMOB 10  (opmynam OHMHApHBIX
COEJIMHEHHH
\ 11. 3aKOHIIOCTOSHCTBACOCTABABELIECTB
\ 12. OtHocuTenbHast aToMHas Macca. OTHOCHTENbHAS MOJIEKYJISIpHAsA Macca
13 BblunciieHUst OTHOCUTENBHOM  MOJEKYJSIPHOM  MAacChl  BEILECTB,
' MOJISIPHOM MaccChl, MacChl BELIECTB M KOJIMYECTBA BEIIECTBA
14 MaccoBast 10511 XHMHUYECKOTO 3J€MEHTAa B COCIUHEHNU. BrraucieHus
' MacCOBOH JOJIM XMMHUYECKOTO JIEMEHTa M0 (OpMyJie COEANHEHNUS
Haxoxnenue mpocreiiniell (opMyIsl BEIIECTBA 110 MACCOBBIM 0JISIM
15. 3JIeMEHTOB. Bprumcnenns mnpocteiimeil (opMmynel  BemecTsa IO
MacCCOBBIM UJIM MOJIBHBIM JOJISIM 3JIEMEHTOB
16 KomnuectBo BemiectBa. Mok, B3auMOCBsI3b KOJIMYECTBA, MAacChl U
' 4Hcla CTPYKTYPHBIX €IMHUI BEMIeCTBa
‘ 17. MomnsipHasimaccacMeCHBEILECTB
18 MonbHasa 0odsl XMMHYECKOTO JIEMEHTa B coequHeHnu. HaxoxiaeHue
) HpOCTeﬁHIeﬁ (I)OpMyJ'IBI BCHICCTBA I10 MOJIBHBIM OOJIAM 3JICMCHTOB
‘ 19. XUMHYECKUE SIBICHUS. XUMUYECKasl peaKLMs U €€ IPU3HAKU
\ 20. 3aKOHCOXPaHEHUSIMACCHIBEILIECTB
21 AtoMHO-MoneKysipHas Teopus. JKu3Hp W JnesrenbHOCTH M. B.
' JlomoHOCOBa
‘ 22. XuMuyecKue ypaBHEHUS . THUIIBI XUMUUYECKUX PEaKLIUH
23 Pacyétel 1o XMMHUYECKMM YpaBHEHHMSM KOJIMYECTBA M MacCChI
' UCXOJIHBIX BELIECTB MU NPOIYKTOB PEaKINU
‘ 24. O00011IeHNEe U CUCTEMATH3aLMA3HAHUI
25 KonTpoabHass padora Ne 1 mo teme "BemecTtBa W XUMHUYECKHUE
' peakuun"
‘ 26. Boznyx — cmech razos. [lonsTue o razax.
\ 27. 3akon ABorajipo. MomsipHbIii 00BEM ra3oB
)8 Brruuciienus o6bEma, KomUdecTBa BEllecTBa raza Mo U3BECTHOMY €0
' KOJINYECTBY BEIIECTBA, 00BEMY
29 OTtHOCHTENbHAs IIJIOTHOCTH Ta30B. BBIYKCIEHHS OTHOCHUTEIBHOM

IJIOTHOCTH T'a30B




OmnpeneneHre OTHOCHTEIFHOW MOJIEKYJISPHON Macchl ra3000pa3HOTro
BCIIECTBA II0 M3BECTHOM OTHOCHTCIBLHOHN IUIOTHOCTH. BhramcieHus

30. . . .
OTHOCHTEJIFHOH  MOJEKYIApHOM MacChl Tasa 10 HM3BECTHOH
OTHOCHUTEJILHO IUIOTHOCTH

31 OOBEMHBIE  OTHOIIEHWS Ta30B NPH  XUMHYECKHX  PEaKIX.

' Brrunciiennst 065EMOB T'a30B M0 YPaBHEHUIO XUMUUECKOH PeaKIInU
32. Kucnopoxg — snemeHT u poctoe BemiecTBO. OKCHIbI
33. Crioco0bI oTy4eHHst KUCIOPOAA B Ta00PaTOPUU M IPOMBIIIIIEHHOCTH
34 Ipaktuyeckas padora Ne 3 mo teme "llomyuenme m coOupanme
) KHCJIOpO/1a, U3YUYEHHUE €ro CBOUCTB"

35 Kpyrosopor kucinopoma B mpupome. O30H — auIOTpOIHAs
' MoJu(UKaINs KHCIOpoaa

36 TemnoBoit  addekr XUMHUUECKOH  peakluu, TEPMOXUMUYECKHUE
' YpaBHEHHMS, 3K30- ¥ SHAOTCPMHUUECKUE PEaKIIUU

37 TomnuBo. HMcnonp3oBaHue yriiga U METaHa B KadY€CTBC TOIJIUBA.
) 3arpsi3HEeHUE BO3/ayXa.

BoluucneHust 1Mo ypaBHEHHSIM XHMHUYECKOH pPEakIUH: KOJIMYECTBA

38. BeIleCTBA, 00BEMA, MacChl IO HM3BECTHOMY KOJIMUECTBY BEIECTBa,
00BEMY, Macce peareHTOB WM MPOAYKTOB PEaKIINU

‘ 39. KontpoabsHas padora Ne 2 o teme "Bo3nyx. Kucnopoa. Oxcunpr”

40 Bomopon — »21eMeHT M IpOCTOE BELIECTBO. Hcnonb3oBanue

) BOZIOPO/JIa B KAYECTBE TOTINBA
\ 41. Crioco0blI IoJTy4eHHst BOJJOPO/Ia B 1a00paTOPUH U MPOMBIIIIIEHHOCTH
2 Ipaktuueckas padora Ne 4 mo teme "llomydeHue m coOupaHue
’ BOJOPOJIa, U3yYEHHUE €ro CBOMCTB"
\ 43. | Ilonsarue o kucnoTax u consix. CoCTaBKUCIIOT U coneit
a4 Brruucnenus o6bEma, KoJUUeCTBa BEIIECTBA ra3a MO U3BECTHOMY €0
' KOJINYECTBY BEIIECTBA UM 00BEMY
Brruncienuss 00bEMOB ra30B MO YpaBHEHHIO XWMHYECKOW pPEaKIUH.
45 Brruncnenus 110 YPaBHCHUAM XHUMHYECKON pC€akuuun: KOJINYECTBA
' BEIIeCTBa, 00BEMA, MAcCHl IO W3BECTHOMY KOJHYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINU
\ 46. Odusnueckue cBoiicTBa BoJbl. Boga B mpupoze
‘ 47. AHanu3 ¥ CHHTE3 — METOJIbI H3yYEHHS COCTaBa BOJIBI
‘ 48. Xumudyeckue cBorcTBa Boabl. COCTaB OCHOBAaHHUI
49 PactBopsl. PactBopumocTs BewmecTB B Boae. HaceleHHble Hu

HEHACHIIICHHBIC, KOHIIEHTPUPOBAHHBIC U pa30aBICHHBIC PACTBOPHI




Croco0bl  BBIpa)XE€HHSI KOHIICHTPAIlMM pPAacTBOPOB: MAaccoBasi OIS

50. N
PacTBOPEHHOTO BEIIECTBA, MOJISIPHAS. KOHIICHTPAIHs
IIpakTnueckas padora Ne 5 no teme "[IpuroroBieHue pacTBOpOB ¢
51 OnpeaeNEHHON MaccoBOM Jlonen pacTBOPEHHOTO
' BewecTBa.[lpuroroBieHre pacTBOpPOB C ONPEACIEHHOW MOJISIPHOU
KOHIICHTpAIeH pacTBOPEHHOTO BemecTBa"
Brruncnenus ¢ HCHOIb30BaHUEM MOHATUS «MAaccoBasi 10JIs BEIIECTBA B
52. pacTBOpe». BpluMciIeHHS C HCHONB30BAaHUEM MOHATHS «MONSpHAS
KOHIICHTPAIMs PACTBOPEHHOTO BELIECTBA»
53 Pone pacTBOpOB B mpHpoJie U KHU3HMU deloBeka. KpyroBopoTBojsl B
) IPUPOJE
54. 3arps3HeHue NpUpoIHBIX BoA. OXpaHa U OYHCTKA MIPUPOAHBIX BO.
55 Bpluucnenust ¢ HCIONIb30BaHWEM TIpaUKOB PacTBOPHMOCTH IS
' pac4EToB PaCTBOPMMOCTH BEIIECTB
56. O06001menne 1 cucTeMaTH3aIMSI3HAHINA
57 Kontpoasnas pa6ora Ne 3 o teme "Bonopon. Bona. Pacteopsr.
' OcuoBanus"
58. Oxcuppl: cocTaB, Kiaccu(UKalys, TPUBUaIbHbIC Ha3BaHUS
59. TlonyueHne U XuMHUYECKHUE CBOIICTBA OKCHUIOB
60 [lonsATHE O THAPOKCHAAX — OCHOBAHUSAX W KHCIOPOACOIEpPIKAIIUX
) KHCJIOTax
61. duznveckre U XUMUYECKHE CBOHCTBA KHCIIOT
62. Tlonyuenuexkuciaor
63. Knaccudukaiius oCHOBaHHIA
64 [Ilénoun, ux cBoicTBa M cmocoObl moiy4deHus. HepacTBopumele
' OCHOBAHHS, MX CBOMCTBA M CITOCOOBI MOJTyYSHHS
65 ITorstne 06 amMQOTEpHBIX THAPOKCHUAAX: XUMHUYECKHE CBOWCTBA H
) nosy4yeHue. [IpumeHeHneBaXXHENIIMXOCHOBAHUN
66. Conu: cocTaB, Kiaccu(UKaINs, TPUBUATLHBIC HA3BAHUS
67. Puznyeckue U XMMU4eCKUe cBoicTBa coseil. [lonydyenuneconei
68. I'eneTnueckas cBsI3b MEXy KJIJaCCaMU HEOPTaHUYECKUX COETUHEHUIT
69 IIpaktrueckas padora Ne 6. Pemenne skcriepuMeHTaJIbHBIX 3a]a4 110
' TeMe «OCHOBHBIE KJIACCH HEOPTAHWYECKUX COCTMHEHUI
BbluncneHuss mo ypaBHEHUSIM XUMMYECKOM peakUUH: KOJIMYecTBa
70. BeIlleCTBA, 00BEMA, Macchl 10 H3BECTHOMY KOJIMUECTBY BEIECTBa,

06’I)éMy, Maccc pearcHTOB WJIM TMPOAYKTOB PpCaKIUu . Brruucnenus




Macchl NPOAYKTA PEaKLMHU [0 M3BECTHOH Macce OJHOTO U3 HCXOMHBIX
BEIIECTB, B3SATOrO B BHIE PACTBOPA, COACPIKALIEro OIPEIeIEHHYIO
MacCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA

Kontpoabnass padora Ne 4 mo Teme "OCHOBHBIE KIIAacCHI

71. N 1
HEOPTraHMYECKUX COeANHEHHUH"
72 [epBble MOMBITKN KJIAaCCU(PHUKALMKE XUMHYECKUX deMeHToB. [TonsaTne 1
' 0 IpyMnax CXOAHBIX 2JIEMEHTOB
73. DJeMeHTBI, KOTOpBIe 00pa3yroT aM(OTEpPHBIE OKCHBI I THAPOKCHIBI 1
Ilepuomuueckuit  3akoH. OrtkpeiTHe Ilepuomuueckoro  3akoHa.
74. Koporkonepuonnas u JuymHHONEpuoHas ¢opmsl [lepuonuueckoii 1
CHUCTEMBI XuMHuueckux semeHToB [[.1. MenneneeBa
‘ 75. Ilepuoas! u rpynnsl 1
\ 76. OcHOBHBIE CBEZICHUSI 0 CTpoeHHH aroMoB. COCTaB aTOMHBIX AEp 1
\ 77. W30TOmBI KaK pa3HOBHUIHOCTH aTOMOB XHMHUYECKOTO JIEMEHTa 1
‘ 78. OJeKTPOHEI 1
79 OnexkTpoHHast opOuTanb. ODHEPreTHUECKHE YPOBHH M IIOAYPOBHH 1
' aToMa; s-, p-, d-opoutanmu
30 DJeKTpOHHBIE KOHPUTYpAIIMU U AJIEKTPOHHO-Tpaduyeckre Gopmyb 1
' aTOMOB
31 CTpoeHune dJIeKTPOHHBIX 000104YeK aTOMOB TIepBhIX 20 XUMHUECKUX 1
) snemeHToB llepnonuueckoit cucrems .M. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHHMS Painyca AaTOMOB XUMHUYECKUX
82. 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMIECKHX CBOWCTB 110 TPyIIamM 1
U IIeproaaM
83 M3meHeHme CBOMCTB COeTMHEHNH XUMUYECKUX 3JIEMEHTOB B IIEPHOIaX 1
) U Tpynmnax
84 XapakTepucTHKa XUMHYECKOT0 3JIEMEHTA T10 €r0 TOJI0KEHHUIO B 1
) Ilepuonuueckoii cucteme [I.1. Menzaeneena
35 3nauenue [lepuoandeckoro 3akoHa u [leproaguaeckoi CUCTEMBI 1
’ XUMHUYCCKHUX DJICMCHTOB IJIA Pa3BUTHUA HAYKH U ITPAKTUKHU
‘ 86. DIEKTPOOTPUIATETEHOCThXUMHYECKUXITIEMEHTOB 1
‘ 87.  KoBaJleHTHAAOIAPHASACBS3b 1
‘ 88. KoBanieHTHasHENOISIPHAACBA3b 1
‘ 89.  HMoHHasAcBs3b 1
‘ 90. OJNEeKTPOHHBIE M CTPYKTYPHBIE (POPMYIIBI BEIIECTB 1
\ 91. Kpucrannmuieckue u amopHbIeBeIIecTBa 1




Tunbl KPUCTAIIIMYECKUX PEMIETOK U UX XapaKTepUCTUKU. [IpruunHbI
92. MHOT000pa3us BEIIECTB, 3aBHCHMOCTE CBOIMCTB BEIIECTB OT COCTaBa 1 1
CTPOCHHUS
93 CreneHb OKHCICHUS. X UMHYECKIE HIEMEHTBl — OKHCIUTEIH U 1
' BOCCTAaHOBUTEIH
94. OKHCIUTENTFHO-BOCCTAHOBUTEILHBICPEaKITIH 1
95 CocraBieHre ypaBHEHUI OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX 1
) PeaKIHii, METOJT DJICKTPOHHOTO OanaHca
96. O06001eHne 1 cucTeMaTH3alsI3HAHUN 1
97 KontpoasHnas padora Ne 5 o teme "CtpoeHue atoma. 1 1
) XUMHYECKASCBSI3b"
98. PesepBHblilypoK 1
99. Pe3epBHBIITypOK 1
100. PesepBHblilypok 1
101.. PesepBHEBITypOK 1
102.. Pe3sepBHBITYypOK 1
OBLIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 102 5 6
N KosnyecTBouacoB 3 N
o JIEKTPOHHBbIeNU(ppo
Konrpoanb Jarausyde
n/n Temaypoka IpakTu4eckuepa Bble00pa3oBaTeIbHbI
Bcero HblepadoT HHUA
00THBI epecypchbl
bl
1. CrtpoeHneaToMoB 1
) [TocnenoBaTenbHOCTh 3aIOJHEHUS JIEKTPOHHBIX OpOWTaneit 1
' aTOMOB MaJIbIX IEPHOOB
3 Oco0eHHOCTH 3aIroJHEeHHs JJIEKTPOHHBIX OpOWTaleil aToMOB 1
) OOJIBIINX TMEPUOJIOB
4. CTeTneHbOKUCTICHYSI U BaJICHTHOCTh
5. BunpixumuyeckoiicBsizu
6 OOMEHHBII U JOHOPHO-AaKIENITOPHBII MEXaHW3M 00pa30BaHUS 1
' KOBAJICHTHOH CBs3H. MEeXXMONEKYJIIPHBIEB3aUMOIECTBUSL
7. TUBI  KPUCTANTUYECKUX PEIIETOK, OCOOCHHOCTH CTPOSHUS 1




KPHCTAJUTMYECKUX PELIETOK
3aBUCHUMOCTh CBOMCTB BeIIECTBA OT THUIA KPUCTAUTMYECKOMH

8. N .
PEIETKY U BUAA XUMUYECKOH cBA3U
9 Krnaccudukanms XUMHYECKMX peakuuii 10  pa3in4HbIM
' IIpU3HAKaM
10 OHepreTnka XUMHUeCKMX peakiuil. TemtoBoir  3ddext
’ XAUMHYIECKOH peaKIiu
11.  3axoH I'ecca u ero cneacTBus
BobruucneHuss mo TEPMOXMMHUYECKOMY YPaBHEHHIO PEaKIUU:
12 TerioBoro 3ddexra XUMUUECKOH peakuuu MO KOJIHYECTBY
"| BemecTBa, Macce HWIM O0BEMY NPOPEArnpoOBABLIETO HIH
00pa3oBaBIIErocs BEIIeCTBa
13 ITonsTue 0 CKOpOCTH XUMHUYECKON peakiuu.
" | 3akoHJEHCTBYIOIIUXMACC
14 Oneprust axtuBaiuu. IloHatme o karamuze. @OepMEHTHI.
’ HNHruburopsl.
‘ 15. @DakTOopHl, BIUAIOLINE HA CKOPOCTh XUMUYECKON PEAKIIUU
‘ 16. ITonsTue o xumudyeckoM paBHoBecu, npuHuun Jlelllarense
@DaKTOpBI, BIUAIOMINE HA COCTOSHUE XUMHYECKOTO PaBHOBECHS.
17.  IIporHo3upoBaHHE BO3MOXHOCTH TPOTEKaHHS XHUMHYECKHUX
IIPEeBpAICHUH B Pa3IMYHBIX YCIOBHSIX
\ 18.  OKHCIHTENBHO-BOCCTAHOBUTENILHBIEPEAKIIUI
‘ 19. | BaHble OKHUCIUTEIN M BOCCTAHOBUTENN. [lepManranaT Kanus
CBolicTBa TPOCTHIX BEIIECTB — METANIOB W HEMETAIJIOB,
20. | KHCIOT M coyieif — B CBETE MPEACTABICHUH 00 OKHUCIUTEIBHO-
BOCCTaHOBHTEIIBHBIX PEAKIIUIX
21 IpakTuuyeckasi padora Ne 1. PemeHne skcrepuMEHTaIbHBIX
" 3amad o TeMe «OKHCIMTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIUI
2 Kontponbnass padora Ne 1 mo Teme «OcHOBHBIE
" 3aKOHOMEPHOCTH IPOTEKAHUS] XUMHUECKUX PEaKIIHil»
‘ 23. | PactBopeHme Kak (U3NKO-XUMHYECKUH MpoIiece
24 ONEKTPOIUTHI U HEAIEKTPONUTHL. Teopust 3MeKTPOIUTHYECKON
" aUcconManuu
\ 25. | Honnoe npousseneHue Boasl. Bogopoasslii nokasarens
\ 26. | ONEKTpOJUTHUYECKAs JUCCOLHALUS KUCIOT, OCHOBAaHUI U cosei
\ 27. PeakuunnonnoroooMena




28.
29.
30.
31.

32.

33.

34.

35.

36.
37.

38.

CBoiicTBa KUCIIOT, OCHOBAaHHUH U COJICH B CBETE MpPEACTaBICHUI
00 PIEKTPOTUTHYECKON TUCCOTUATINN

Ka‘-IeCTBCHHBICpeaK].[I/II/IHaI/IOHBI

IpakTnuyeckas padora Ne 2. PemeHne skcriepuMeHTAIbHBIX
3a/1a4 1Mo TeMe «IIEKTPOIUTUYECKAS JUCCOIHALIHSI

I'unponus coneit. loHHbIe ypaBHEHUS T'HIPOIN3a COIEH

[pakTuyeckass padora Ne 3. Pemenne skcrepuMeHTaIbHBIX
3az1a4 no teMme «l'uaponus conei»

Bbluncienust Macchl NMPOAYKTa PEaklUM [0 M3BECTHOW Macce
OOHOTO M3 MCXOJHBIX BEHICCTB, B3ATOTO B BHIAC pPaCTBOpa,
COJIEPIKAILETO ONPEACIEHHYI0 KOHIIEHTPAINIO pPAacTBOPEHHOTO
BEIIlECTBA

Kontponbnass pabdora Ne 2 mo Teme "DeKTpoiuTHUecKas
Jqucconuyanus. XuUMHIeCKUepeaKkiluu B pacTBopax”

OO0miast xapakTepucTuka HeMeTanaoB. OOmias XapakTepUCTHKa
raJIOr¢HOB

XHAMHAYECKHE CBOMCTBA TaJIOTEHOB. XHWMHYECKHE CBOMCTBA
xJopa

Xnoposogopos. CossiHasKHCIOTa

IIpakTuueckass padora Ne 4 mo teme "llomyueHue consHON
KHUCIIOTHI, U3y4eHHe €€ CBOMCTB"

39.

ITonATHE O KMCIOPOACOAEPKAILUX KHCIOTAX XJIOpA U MX COJIAX.
Baxneliye coelMHEHUS XJI0pa U UX HAXO0XKJEHUE B IIPUPOJE

40.

41.

42.

Brruncienust mo ypaBHEHUsIM XUMHUYECKUX PEaKknuii, €ClIi OANH
UX peareHToB JaH B U30bITKE

OO0mas xapaktepucTuka deMeHToB VIA-rpymmsl. CTpoeHHe U
CBOHCTBA  TPOCTOTO  BEIIECTBA  CEPBl.  AJUIOTPOIHBIE
Mo (UKAILMU CepPBI

CepoBoiopo, cTpoeHUe, pU3NUeCKUe U XUMHYECKHE CBOHCTBA

43,

Oxcunpl cepbl. HaxoxaeHne cepsl u €€ COeIMHEHUH B IPUPOJIE.
XUMUYECKOE 3arpsI3HEHUE OKPYKalOLIe cpelibl COEUHEHUIMU
cephl

44,

CepHHuCTast KUCIIOTA U €€ COJIH.

45.

46.

Cepnas kucnora u ee conu. IIpombllneHHOE NONMy4YeHUE
CEpPHON KUCIOTHI

Bbluncnenuss macchl NpPOAYKTAa pEakUMM [0 U3BECTHOMU
MaccoBoil (00bEMHOIT) mone (%) ero BhIXoJa OT TEOPETHYCCKU




BO3MOKHOTO. Brrumcnenus maccoBorr (00bpémHON) momm (%)
BEIXOJIa TPONYKTAa PEaKIWH IO H3BECTHOW Macce (00BEMY)
HCXOJHOTO BELIECTBA U MPOIYKTa PEaKLUH

OO0mas xapakTepHCTHKa 3JeMEeHTOB VA — Tpymmbl. A3o0T,

47. pacupocTpaHeHHEe B TpPHUPOAC, (QHU3MYECKHE M XHMHUYECKHE
CBOICTBA
‘ 48. | AwmMmuak, ero GpusHyeckue ¥ XMMHYECKHE CBOICTBA
| 49. ConuaMMOHHMs
50 [Ipaktnueckas pabora Ne 5 mo teme "IlomydeHne ammmaxa,
" | U3y4YeHHE ero cBOUCTB"
\ 51.  Oxemmel asota (I, IL 111, IV, V)
52 Azotuctas kucinotra. A3oTHas kuciorta. [IpomblinuieHHOE
" IoJydeHHE a30THON KUCIIOTHI
53 Hutpatsl 1 HUTPUTBL. XUMHUYECKOE 3arpsI3HEHUE OKPYKaroIen
" | cpenbl COeNMHEHUSIMH a30Ta
\ 54, | ®ocdop, amtoTponHsieMoguduKanmuudochopa
\ 55. | Okcunsl pochopa (I, V) u pocdopras kucmora
56 [lonatne ©0  MMHEpaNbHBIX  yIOOpeHUsAX. 3arpsa3HEeHue
" | T1pHpOJHBIX BOJOEMOB COEIMHEHHUSIMH a30Ta U pocdopa
\ 57. | VYruepon, ero aJuloTponHble MOANGHUKALIMHN U CBOWCTBA
Oxcuasl yriepoja, UX (HU3NYECKHe M XHUMHUYECKHE CBOWCTBA.
58. | DOkonornueckue NpoOJIEMBI, CBSI3aHHBIE C OKCHAOM YIJiepoja
(Iv)
59 Ipakrnyeckne padorbl Ne 6 no teme "llonyueHue oxcuaa
" yraepona (IV) u uzydenue ero cBoicTa"
60. VYronbpHas KUCIOTa U €€ COIU
HepBOHa‘IaHI)HBIe MOHATHUSA 00 OpPraHNYE€CKUX BEHICCTBAX Kak O
COCTUHEHUAX yriaepona. IIpupoansie HCTOYHHKH
61. YIIIEBOJAOPOJOB M WX POJIb B OBITY M MPOMBIIUICHHOCTH.
Tlonsitie 0 OHMONIOTMYECKH BasKHBIX OPraHNMYCCKUX BEIIECTBAX
— XHpax, OeJIKax U yriieBoax
‘ 62.  KpewmHuii, ero ¢pusnueckue U XMMUYECKUE CBOHCTBA
‘ 63. Oxcun kpemuus (IV), kpeMHUEBasE KHCIOTa, CHIIUKATHI
\ 64. bop. bopHasikuciora
65 IpakTuyeckasi padora Ne7. PemeHne 3KCIepUMEHTATBHBIX

3a7a4 1Mo TeMe «BakHeWne HeMeTalIbl ¥ UX COCTUHEHMS




Brrancnenusts maccel (00b€Ma; H.y.) NPOAYKTAa PEAKIHH II0

66. TaHHOW Macce (00BEMY) HMCXOMHOTO BEIIECTBA, COMEPIKAIIETO 1
OnpeaeEHHYI0 MacCOBYIO JOJII0 IpUMecen
67 KontpoabHnas padora Ne 3 mo teme «BakHeiimne HeMeTaIIIbl 1
’ U UX COEIVHEHUA.
OO0miasi XapakTepUCTUKA XUMHYECKHUX JJIEMEHTOB — METaJJIOB
68. Ha ocHoBaHuM ux mnonoxenus B [ICXD JI.M. Menzaeneesa. 1
Mertamisl A- u b-rpynn
Mertammudeckass CBsI3b M MeETaJUIMYECKas KpHCTaIMYecKas
69.  pemérka. 3aBHCUMOCTh (PU3UUCCKUX CBOWCTB METAJIOB OT 1
CTPOEHHUS KPUCTAJIOB
70. | OOImMEeXUMHUYECKUECBONCTBAMETAIIIOB 1
71 O061ue crocoOb! MOMYYCHNS METAIUIOB, MeTaLTyprus. CIIIaBH. 1
" | TloHATHE O KOPPO3UHU METAIIOB
ONEeKTpoaN3 pacIlaBOB M PACTBOPOB COJICH Kak OAMH U3
72. | cmocoOoB MOMYYCHUST METAJUIOB. BBIUHCICHUS O YpaBHEHHAM 1
AJIEKTPOJIN3a PACIUIABOB H PACTBOPOB BEIIECTB
73 Mertamiel  A-rpynn. Ilemounsle Mertamnsl .HaxoxneHue B 1
" mpupoje. CBoiicTBa IEIOYHBIX METAIJIOB
‘ 74. | OkcuIbl ¥ TUAPOKCUABI HATPUS U KaJlUs 1
75 Illenouyno3emenbHble  MeTaUIbl. BakHelimne coeauHEHUs 1
" | Kaiblusl, CBOMCTBA, IPUMEHEHHE
\ 76. | JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEeHUs 1
77 IIpakTuueckasi padora Ne 8 mo Teme "JKEcTkocTh BOABI U 1
" Metonsl e€ ycTpaHeHHs"
‘ 78. AmomuHuni
‘ 79. AmboTepHbIC CBOWCTBA OKCH/IA U THIPOKCHIA ATTFOMUHHUSI
OO0masi xapakTepuCcTMKa MeTauioB b-rpymm  (HOOGOYHBIX
80.  moarpymm). [lepBoHavanbHble MPEACTABICHUS O KOMIUIEKCHBIX 1
COETUHEHUSIX
31 Menp u cepebpo. IlpeacraBnennss 06 aMMHAYHBIX KOMITJIEKCAX 1
" | cepebpa u Mmenu
‘ 82.  llunk. AM¢oTepHBIe CBOWCTBA OKCHJIA U THAPOKCH/A LINHKA 1
‘ 83. Xeneso 1
‘ 84. | Oxcunsl, ruapokcuasl U conu xenesa (1) u xxenesa (111) 1
‘ 85. UyryH u cTanb — CIUIaBBI XKele3a 1




[pakTuyeckasi padora Ne 9. PemeHne skcrepuMEHTaIbHBIX

86. . 1
3az1a4 1o TeMe «BaxHeine MeTasIbl U UX COCIMHEHUS
37 KonTtponbnas padora Ne 4 o teme «Baxseilimue MeTaisl U 1
’ HUX COEOUHEHUS
38 Be3onacHoe UCIONB30BaHKE BEIIECTB U XUMUUECKUX PEaKIUi B 1
"| OBty
39 HoBeie Marepuanel u TexHosoruu. IlpuHuMIBEL «3en€HOU 1
" XUMHN»
90. Xumus ¥ 310pOBbE 1
91 XuMHueckoe 3arpsisHeHHe OoKpyxaromei cpensl. [lonarue o 1
’ MpeaeNsHO AonyCTUMOH KoHIeHTpanuu Bemects (I1JIK)
DKoJloru4eckue IpoOJeMbl, CBSI3aHHBIE C COCIUHEHUSIMU
92. yrieposaa, a3zoTa, cepbl, THKENbIX MerauioB.Poib xumum B 1
pEIIeHNH IKOJIOTHYECKUX IpolieM
03 Ilepuoanueckuii 3akoH u [leproanueckas cucreMa XUMHYECKUX 1
" DJIEMEHTOB B CBETE TEOPUH CTPOCHUS aToMa
94 CrtpoeHne BemecTBa B TBEPAOM, JXXHIKOM H Ta3000pa3HOM 1
" | cocrostHUM. BUIBIXUMUYECKOUCBSI3U
95 Knaccupukamuss XUMHYECKHX peaknuid IO  Pa3IHIHBIM 1
" | NOpu3HaKam
XuMHUYecKue peakiuy B pacTBopax. ['maponus comeit. CBoiicTBa
96. | KHCIIOT, OCHOBaHMH M COJI€l B CBeTe MpeJICTaBICHHHA 00 1
3JIEKTPOJIMTUYECKON TUCCOLMALUU
‘ 97. | OKHUCIUTENbHO-BOCCTAHOBUTENbHBIEPEAKIIMU. DIAEKTPOIH3. 1
‘ 98. Pe3zepBHbIitypoK 1
\ 99. Pe3zepBHbIitypoK 1
‘ 100. Pe3epBHblilypok 1
‘ 101. Pe3sepBHblilypok 1
102. Pe3epBHBIlYypOK 1
11
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




IPOBEPSIEMbBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KVIACC

KoanposepsiemoropesyJbrara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOM 00pa30BaTe/IbHOW MPOrpaMMbl OCHOBHOT'O
0011ero 00Opa3zoBaHus

11

Ilo Teme: ((HepBOHa‘laJ'IBHble XHUMHUYCCKUC ITOHATHS

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX ITOHSTHIA:
aToM, MOJIeKyJa, XHUMHUYECKHH  DJEMEHT, IPOCTOe
BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOpOAHAS H
HEOJHOPOHAsA), BaJICHTHOCTb, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsI Macca, MaccoBas A0JISI XUMHUECKOTO JIEMEHTA B
COCIMHEHUY, MOJIIPHBIA O0BEM, XMMHYECKas peakuus,
KJaccu(UKanusl peakiyii: peakiuy COCIMHEHUS, PEaKIuu
Pa3NIoKEeHNUs, pEaKIUy 3aMELICHUs], peakllui 0OMeHa, IK30-
Y SHIOTEPMHUYECKUE PEaKINH, TeIUIOBOW 2(PQeKT peakuunwu,
pacTBOp, MaccoBas 0Nl BeIIecTBa  (IIPOICHTHAS
KOHIICHTpAIIUsI) B pAaCTBOPE

1.2

MJUTFOCTPUPOBATH  B3aUMOCBS3b OCHOBHBIX XHMHMUYECKHX
MOHATUM M TPUMEHATH JTU IOHATHS IPU ONMCAHWUH
BEILECTB U UX IIPEBPALLCHAN

13

14

1.5

1.6

1.7

WCIIOIb30BaTh XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS
(hopMyI1 BEUIECTB U YPAaBHEHUI XMMHUECKUX PEaKIIHii

PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUs,
3aK0Ha ABOrazpo

OTIpEe/EIIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX
COEIMHEHUSX

KJIacCUUIIMPOBATh XUMHUYECKHUE peakiuu (Mo YHcIy Hu
COCTaBY YYaCTBYIOUIMX B PEAKIIMU BEUIECTB, MO TEMIOBOMY

dbdexry)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIDHYIO U MOJIIPHYRO
MacCChI BEUICCTB

1.8
1.9

1.10

BBIYUCIISITh MAacCCOBYIO JIOJIFO XHUMHYECKOTO JJIEMEHTa IO
dhopMyIe coeTuHeHus,

BBIYUCIISITH MACCOBYIO JIOJIIO BEILIECTBA B pACTBOPE
MPUMEHATh €CTECTBEHHOHAYYHBIC METOJbl TIO3HAHUS —
HaOIto/IeHne, U3MEPEeHHe, MOJIEIUPOBAHHUE, IKCIIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN)

2.1

ITo Teme: «Baxneilmme npeACTaBUTENN HEOPTaHUYECKUX
BEILIECTB)

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX MOHSTHIL:
OKCHJI, KHCJIOTa, OCHOBAHHE, COIb

2.2
2.3

OTIpeCIATh MPUHAMICKHOCTh BEIIECTB K OMPENCIEHHOMY
KJIacCy COeIMHEHM 1o (hopMyam

KJIaCCI/I(I)I/II_[I/IpOBaTBHeOpI‘aHI/I‘{eCKI/IeBCH_IGCTBa




2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

XapakTepu3oBaTh  (OMUCHIBATh)  OOIIME  XUMHUYECKHE
CBOWCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, IOATBEpXkKAas
ONMCAaHHWE  NpPUMEpaMH  MOJEKYJSPHBIX  YpaBHEHMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMH

IIPpOrHO3UpPOBAThb CBOMCTBa BC€IIECTB B 3aBUCHUMOCTHU OT HX
Ka4€CTBCHHOI'O cocCTana, BO3MOKHOCTHU IMPOTCKAHUA
XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJICZIOBaTh IMPaBHJIAM I10JIb30BAaHUS XUMHUECKOW TOCYI0M
u JabopaTOpHbIM OOOpPYAOBAaHHEM, a TaKXKE IpPaBUIIaM
oOpamieHuss C  BeUmIeCTBAMH B COOTBETCTBUU  C
WHCTPYKLIUSMHA  TIO  BBIMOJHEHHWIO  JTAOOPAaTOPHBIX
XUMHAYECKHX OIBITOB M0 TOJYYECHHIO W COOMPAHHIO
razoo0pa3HbpIX  BeHIeCTB  (BOAOpPOJa W  KHCJIOPOJA),
MPUTOTOBIICHUIO PACTBOPOB C OMNPEIEIEHHOW MacCOBOM
J0Jeii  pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh U
MIPOBOJIUTh XUMHUECKUE IKCIIEPUMEHTHIIIO PACIIO3HABAHHIO
pPacTBOPOB IIEJIOUEH W KUCIOT C TMOMOUIBI0 MHIMKATOPOB
(makmyc, GpeHondTanenH, METUIIOPAHK U IPYTUE)

IIpOBOOUTH paC‘IéTLI 110 YPAaBHCHUTIO XHUMHYECKOU pC€aKuuu

I[Io Teme: «llepuogmuecknit 3akoH u llepuonnmueckas
cucremMa xumuueckux »djemeHTtoB J[. M. MeHnaeneesa.
CrpoenueatoMoB.  XHUMHUYECKasiCBA3b.  OKHUCIUTEIHHO-
BOCCTaHOBUTEIJIbHBICPEAKIII

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSATHH: SIAPO
aToMma, SJIEKTPOHHBIM CJIOW aroMa, aTOMHas OpOUTalb,
paauyc aToMa, XMMUYECKasi CBSI3b, OJIIPHAs U HETOJSIpHAs
KOBAJICHTHAA CBA3b, JJICKTPOOTPULATCIBHOCTb, HWOHHAsA
CBSI3b, HOH, KATHOH, aHHOH, CTEIICHb OKUCIICHUS

KJ'IaCCI/Iq)HI.[I/IpOBaTLXI/IMI/I‘-IeCKI/IGBJ'IeMeHTLI

ONMHCHIBATH U  XapakTepu3oBaTh TaOIMUHyIO (opmy
[lepuonuueckoil  CUCTEMBI ~ XUMHUYECKUX  DJIEMEHTOB:
pasnuyath MOHSTHS «TJIaBHasg moArpymnmna (Arpymma)» u
«mmobouynast  noxarpynna  (brpymma)»,  «Mameie» U
«OOIBIINEY TEPUOIbI

packpbiBath  cmbicn  Ilepuogumyeckoro 3axkona JI.M.
Meneneena: JEMOHCTPUPOBATH ITOHUMaHUE
[IEPUOJAUYECKON  3aBUCHUMOCTHM  CBOMCTB  XMMHMYECKHUX
3JIEMEHTOB OT MX NOJIOKEHUS B [lepuonnueckon cucreme

3.5

COOTHOCHTh O0O3HAYEHUs, KOTOPbIE UMEIOTCS B TaOiulle
«Ilepuogmyeckas cucrema XUMu4eckux syemeHtoB JI.M.
MeHeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHYECKHX D3JIEMEHTOB (COCTaB W 3apsl f1pa,
o0Iiee 4YHMCIO JJEKTPOHOBU paclpefesieHHe HX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

3.7

OTIPEIETIATh CTETICHh OKHUCICHHUS DJIEMEHTOB B OMHApPHBIX
COEIMHEHUSX

OMpENENATh BHUJ XUMHUYECKON CBs3U (KOBaJCHTHas H
VMOHHAsI)B HEOPraHMYECKUX COCTMHEHUSIX




9 KVIACC

KoanposepsieMmoropesyJjbTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHOW 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0
0011ero o6pa3oBaHus

IIo Teme: ((BCH_IGCTBO U XUMHWYCCKasA pCaKLUs»

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHATHI:
pacTBop, JJEKTPOJINTHI, HEDJIEKTPOJINTHI,
NEKTPOJINTUYECKAST JIUCCOLMALIMS, PEAKLUM HOHHOTO
oOMeHa,  KarajuM3aTtop,  XHMHYECKOE  paBHOBECHE,
oOpaTumblie u HeoOpaTuMble peaxuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE PEAKLMM, OKUCIIHUTEID,
BOCCTAaHOBUTENIb,  OKHCICHME U  BOCCTaHOBJICHHE,
aJIIOTPOIHS, aM(pOTEpHOCTb, XUMHYECKast CBSI3b
(KoBaJIeHTHAs, MOHHAsI, METAJNINYECKAs ), KpUCTAJUIMYECKas
pelETKa, CIUIABbl, CKOPOCTh XUMUYECKON PEAKIINU
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX
MOHATUM M TPUMEHATH JTH IOHATHS IPU ONMCAHWUH
BEILECTB U UX IIPEBPALLECHAN

13

COCTaBJISITh YPABHCHHS DJICKTPOIUTUICCKON JTUCCOIMAIINN
KHCJIOT, IIEJIOYEH W COJIeH, MOJHBIE W COKpalléHHbIE
ypaBHEHHUS peaKIMii HOHHOTO OOMeHa

1.4

PACKpPBIBATE CYIIHOCTE OKHUCIIUTECIIbHO-BOCCTAHOBHUTCIIbHBIX
peakiuii  MOCPEICTBOM  COCTaBJIEHUS  AJIEKTPOHHOIO
OanaHca 3TUX peakuui

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMUYECKOM pEeaKIuu

2.1

2.2

I1o temam: «HeMeTaimel U UX cCOEAUHEHUSI» U «MeTalIbl 1
UX COEOUHEHUSI)

XapaKTepu30BaTh (OMHCHIBATH) OOIIME U CHEIU(PUIECKIE
XUMHUYCCKUEC CBOﬁCTBa HpOCTI)IX 1 CJIOXHBIX BCIIIECTB,
MOATBEPKasi OINHUCAHUE NPUMEpPAMU MOJEKYJSAPHBIX U
HNOHHBIX ypaBHeHI/Iﬁ COOTBET CTBYIOHH/IX XUMHUYCCKUX
peakuuii

COCTaBJIATh  YPABHEHUS PEAKIUW, MOJATBEPKIAOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBA3UM MEK]Y BEIIECTBAMH
Pa3IMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BC€IIECTB B 3aBUCHUMOCTHU OT HX
CTPOCHUA, BO3MOXXHOCTHU MMPOTCKAHUA XUMHNYCCKUX
npeBpameHHfZI B Pa3JIMYHBIX YCIIOBUAX

2.4

CJIEA0BaTh MpaBUJIaM IOJb30BAHUS XUMHUUYECKON MOCYA0M
U J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe IMpaBUIaM
oOpameHuss ¢  BeHECTBAMH B COOTBETCTBUU  C
WHCTPYKUUSAMHU 110 BBIIIOJITHCHUIO 1a00paTOPHBIX
XUMUYECKUX OIBITOB 10 TIOJYYEHHUIO U COOMpaHHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a)




2.5

3.1

OpoBOAUTL pPCaKIHU, IMOATBCPIKAAIOMIUC Ka4eCTBEHHBIHN
COCTaB pPAa3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBHIM
nyréM XxJopun-, Opomun, wuoauna, kapOoHar, docdar,
CWIMKAT, Cyab(aT, TMAPOKCHIHOHBI, KATHOHBI aMMOHWUSI,
HOHBI M3YYCHHBIX MCTAJIJIOB, IMPUCYTCTBYIOINIUEC B BOAHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB

[To Treme: «XuMHS U OKpYXKaroIIasi cpeaar

pacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYeCKHX moHsaTui: [TJIK
BEILIECTBA; KOPPO3USI METAJLJIOB

3.2

NPUMEHATH  OCHOBHBIE  OIEpAllMM  MBICIUTEIbHON
NEesITeNIbHOCTH — aHallu3 U CUHTE3, CpaBHEHUE, 0000111eHue,
CHUCTEMaTU3alMI0, BBIABICHUE MPUYUHHO-CIEICTBEHHBIX
CBA3€H — ISl U3YYEHMs] CBOMCTB BELIECTB M XUMHUYECKHX
peaKuuii; E€CTECTBEHHOHAy4YHbIE METOAbl TO3HAHUSA —
HaOIto/IeHne, U3MEPEeHHe, MOJEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN)




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA
8 KIIACC

Koxa

HpOBepﬂeMbIﬁi)JIeMeHTconep)KaHHﬂ

1

HepBOHa‘-IaJIBHBIeXHMI/I‘ICCKI/IGHOHHTI/IH

11

1.2

[Ipenmer xumun. Ponb XuMuK B KM3HHM 4eloBeKa. XUMHUSA B CUCTEME HayK. Tena u
BeniecTBa. OU3NYECKUECBOMCTBABENIECTB. ATPEraTHOCCOCTOSHUEBEIIIECTB

[TonsTe o Meronax mo3HaHus B xumuu. Yuctele BemiectBa M cMmecH. CrocoObl
paszaeneHus cMecen

1.3

14

ATOMEBI U MOJICKYIJIBI. Xumundeckue djaeMEHTBHI. CHMBOIBI XMMHUUYECKHX DJICMCHTOB.
HpOCTHC " CJIOKHBIC BEIICCTBA. ATOMHO'MOHCKYH?IPHOCY‘IGHI/IC

Xumudaeckas (bOpMy.]'Ia. BajeHTHOCTP aTOMOB XHMMHYECKMX DJEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCHIICCTB. OtHocuTeabHAS aTOMHasn macca.
OTHOCI/ITeJ'ILHaSIMOJ'ICKyJIHpHaHMaCCa. MaccoBasggoaIXUMHYECKOT03JIEMEHTA B
COCINHCHNU

1.5

KommuectBo BeniectBa. Monbs. Mousipaas macca. B3auMocCBs3b KOJMYECTBA, MACCHI U
yucia CTPYKTYPHBIX eANHULL BELLECTBA.
PacuérpimodopmynaMXuMUYeCKUXCOSTMHEHHH

1.6

dusnueckre U XUMHUUECKUE SIBJICHUA. XUMUUIECKasS peakuuga u eé IMPU3HAKH. 3akoH
COXpaHCHHS MaCChl BEIIECTB. XUMHUECKUE ypaBHeHHs. Kiaccudukanus XHMUIeCKHX
peakuuii (CoequHeHus, pa3IoKeHUs, 3aMelIeHUs, 0OMeHa)

1.7

XUMUYECKUI HKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH MOCYHOH, C MpaBHIaMU
paboThl B TabopaTopuu U MpUEMaMu OOpaIIeHHs C JIA0OPaTOPHBIM 000PYIOBAHHUEM,
W3Y4YCHHE U OIHcCaHue (PU3NYECKUX CBOICTB 0OpaslloB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne (Qu3nyeckux (IUIaBI€HUE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTyNKe, KWIIEHMEe U KOHJAEHCAllMs BOJbI) M XHUMHYECKUX (TOpeHHe CBeuw,
MPOKAJTMBAHUE MEHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCIIOTOW) SIBJICHUM,
HaOJI0ICHNE U ONMCAaHUe MIPU3HAKOB NMPOTEKAHUS XUMUUECKUX peakiui (pazioxkeHue
caxapa, B3aMMOJICHCTBHE CEpHOW KHCIOTBHI C XJOpPUIOM Oapus, pa3ioKeHue
runpokcuaa meau(ll) mpu HarpeBaHuu, B3auMoOJEiCTBHE JKejle3a ¢ PacTBOPOM COJIU
meau(ll), wu3zydenwe cmnocoOOB pa3ieneHUs cmeced (C MOMOLIbI0 MAarHura,
¢bubTpOBaHNE, BHIIApUBAHKE, TUCTUILIALUS, XpoMaTorpadus), MpoBEACHNE OUUCTKU
MOBAPEHHON COJIM, HAONIOJICHHEe W ONHMCAaHUE pEe3yJbTATOB IPOBEICHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMs] MacChl, CO3/aHUE MOJelel MOJeKY
(mapocTep>KHEBBIX)

BaxnelmmenpenctaBUTeIMHEOPTaHUUYECKUXBEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3JIeMEHT U TPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nueckue 1 XUMUIECKHe CBONCTBA (peakIuu
roperusi). Oxcuabl. Ilpumenenue kucnopoaa. CrnocoObl MOJIydeHUs KHUCIOpoAa B
naboparopun U TMpoMbIIUIeHHOCTH. KpyroBopoT kucinopoga B mpupone. O30H —
AJJIOTPONHAIMOAN(PUKAUSKHUCIIOPOIa

2.2

TennoBoit 3dexT XuMuyeckol peakluuu, TEPMOXMMHUYECKHE YpaBHEHHUS, IK30- U
SHAOTEPMHUUYECKHNE pEaKUMU. TOIUIMBO: YroJb W METaH. 3arpsi3HEHUE BO31yXa,
yCUJICHHE TTApHUKOBOTO 3¢ (heKTa, pa3pylieHHe 030HOBOTO CII0sI

2.3

Bomopoax — anmeMeHT M mpocToe BelecTBO. HaxoxIeHue BOAOpoa B MPHPOIE,
¢busnvecKre U XUMUIECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI mostyueHus. KHucaoTel u
conu

2.4

ModsipHblii 006EM Ta30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM

2.5

@dusnueckue cCBOMCTBAa BOAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble U




2.6

HEHACBIIICHHBIE pacTBOpBL. PacTBOpuMOCTH BewmiecTB B Boje. MaccoBas nois
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHuA. Posib pacTBOpOB B
IpUpPOE M B KU3HU uyesnoBeka. KpyroBopoT BojAbl B Hpupoje. 3arps3HEHUe
IPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BOJ

Krnaccudukanusa neopranudeckux coeauHenuil. Oxcuapl. Knaccudukanus okcuaoB:
coneoOpa3ymomue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) U HECOICO0pa3yromue.
Homenxnarypa  okcuaoB.  ®usznyeckue U XUMUYECKHECBOWCTBAOKCHUIOB.
[TonydyenneokcuaoB

2.7

OcHoBanus. Knmaccupukanust ocHOBaHWMN: MENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. @u3M4eCKHMe M XHUMHUYECKHME CBOWCTBA OCHOBAaHMM.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudukamuss xucnor. Homenkmarypa kucnor. Pusmueckue U
XUMHAYECKUE  CBOWMCTBA KHUCIOT. PsapgaktuBHocTuMetayuioB H.H. bBekerosa.
[Tonyyenuekucior

2.9
2.10

Comu. Howmenknarypa coneil. ®Du3nyeckue M XUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenueconen

I'enetmueckas CBA3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

3.1

3.2

3.3

XUMUYECKUH SKCIIEPUMEHT: Ka4eCTBCHHOE OIPEICIICHUE COACPKAHUS KUCIOpoJa B
BO3/lyXe, MOJy4YeHHe, cOOupaHue, pacro3HaBaHUE U HU3y4YEHHE CBOWCTB KHCIOPOJa,
HaAO0JII0/ICHNE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpaleHus: TopeHus (mokapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHJIOB M OIHCAaHUE
UX CBOICTB, NOJy4YeHHE, cCOOMpaHne, paclio3HaBaHUE M W3YYEHHE CBOICTB BOJOpPO/A
(ropenue), B3ammojelcTBue Bojgoponaa ¢ okcugom  Memu(ll)  (Bo3MoxkHO
WCTIOJIb30BaHNE BHICOMATEPUAIIOB), HAOMIOIeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM |
MOIlb,  HUCCIIEJOBAaHME€  OCOOCHHOCTEHPACTBOPEHHUS  BEWIECTB C  Pa3TUYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACTEHHOW MACCOBOM J10JeH
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJACHCTBHE BOABI C MeTalUlaMH (HaTpueM H
KaJbIeM) (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), ONPEICIICHIE PaCTBOPOB
KHCIIOT M 1IIeJoYeil C TOMOIIbI0 HWHIAMKATOPOB, HCCIEAOBaHHE O0Opa3IoB
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KJIACCOB, HAOIIOJACHHE W3MCHCHHUS OKPACKH
WHJMKATOPOB B PACTBOpAaX KHUCIOT W IIeNoYed, U3yueHHue B3aMMOJCHCTBHS OKCHJIA
menu(ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C MeETaUIaMH, pPEaKIui
HEUTpanu3aluu, TMONTY4YeHHEe HEPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHUE OIHOTO
MeTajula JPYrUM W3 PacTBOpa COJIM, PEIIEHHE HKCIEPUMEHTAIbHBIX 33734 10 TeMe
«BaxHel1me Ki1acchl HEOPraHUYECKUX COCTUHEHHI

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XuMU4IeCKUX daeMeHToB 1. 1.
MenpeneeBa. CTpoeHHMEaTOMOB. XUMUYECKAsCBA3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIEPEAKLINT

HepBBIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHYECKHX 3JIeMEeHTOB. IloHsATHE O rpyimmnax
CXOOHBIX JJIECMCHTOB (HIG.]'IO‘IHBIC N MMCIO0OYHO3EMCIbHBIC MCETAIJIbl, TIaJIOI'CHHI,
HHCPTHBIC FaBBI). 3JICM€HTBI, KOTOpBIeO6pa3y10TaM(bOTepHBICOKCI/IZ[BI U TUAPOKCUBI

[lepnonnueckuit 3akoH. Ilepumonnueckass cucrema XHMHYECKUX daeMeHTOB J[.M.
MenneneeBa. Koporkonepuonnas u anuHHonepuonHass ¢opmbl Ileproanueckoit
cucteMbl xumuyecknx dneMeHtoB JI.MI. MenneneeBa. Ilepmoasl W rpymnisl.
Pu3HUeCKUil CMBICI IOPAIKOBOIO HOMEpPa, HOMEPOB IIEPUOA U IPYIIILI JJIEMEHTA

Crpoenne artomoB. CocraB aToMHbIX dAnep. HM3oromsl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0UYEK aTOMOB NEPBbIX 20 XUMHUECKUX AneMeHToB [lepuoanueckoit
cucrembl JI.1I. MenneneeBa. XapakTepUCTMKAa XMMHYECKOIO DJIEMEHTa IO €ro
nojoxxeHuto B [lepuoanueckoii cucreme /.M. Menaeneena




3.4

3.5

3aKOHOMEPHOCTH  M3MEHEHHUsI  pajdyca  aTOMOB  XMMHYECKHUX  DIIEMEHTOB,
METAIMYECKMX U HEMETaNIMYECKUX CBOWCTB IO TpyMIaM M MepuojaaM. 3HaueHUue
[lepuoanueckoro 3akona u lleproguyeckol CUCTEMbl XMMUYECKUX DJIEMEHTOB JIJIsi
pa3BUTHS Hayku U ipakTuku. .M. MenzaeneeB — yu€Hbli U rpaxIaHuH

Xumuyeckass  cBsizb.  KoBaneHTHast — (mojisipHasi M HEMOJIIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMeHTOB. MoHHas cBs3b

3.6

3.7

Crenenp  okucieHUS. OKHCIUTEIHFHOBOCCTAHOBUTCIBHBIC pCaKkuu. Hpoueccm
OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH SKCIIEPUMEHT: M3Y4YeHHE OOpa3I0B BEUIECTB METAJIOB U HEMETAJUIOB,
B3aUMOJICHCTBUE THAPOKCHJIA IIMHKA C PACTBOPAMH KHUCIOT U IIEJIOYEH, MpOoBeIeHUE
OTIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil
(ropeHue, peakinu pa3ioKeHUsl, COCTUHECHHUS])

9 KIIACC

Kox

ITpoBepsieMbIidIeMEHTCOAECPKAHUS

1

BemecTBo u XxumMmuueckast pCaKnusi. HOBTOpeHI/Ie

11

[lepropnyeckuii 3akoH. Ilepuonmmueckas cucremMa XuMHuYeckux dinementoB J[..
MengeneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMUMHYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJ0B, Kaus, KAIBIHI U UX COSITUHCHUH B
COOTBETCTBHUH C TOJIO)KEHUEM JIEMEHTOB B [leprnoudeckoil cuctemMe U CTpPOSHHEM HX
aTOMOB

1.2

CrpoeHue BellecTBa: BHJBI XMMUYECKOW CBSI3U. THIBI KPUCTANIMYECKHX PEUIETOK,
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THINA KPUCTAUINYECKON PpEIIETKH W BHUAA
xuMH4eckor cBs3u. Kiaccupukanus ¥ HOMEHKIATypa HEOPTaHHMYECKHX BEIIECTB
(MexxyHapoaHas W TpUBHAIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM  KJjlacCaM  HEOPraHUYEeCKUX  COCAMHEHUM, TE€HETHYecKas  CBA3b
HEOPraHWYECKUX BEHIECTB

1.3

Knaccudukanus XUMHUECKUX peaKUMi IO pa3IuyHbIM IpHU3HaKaM (10 4YuCIy U
COCTaBy YYacTBYIOIIMX B PEaKLMH BEUIECTB, [0 TEIIOBOMY 3((eKTy, M0 N3MEHEHUIO
CTENEHEW OKHUCIEHHUS XUMHUYECKHX D3JIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajnzaropa). DK30- U HJOTEPMHUECKUE PEAKIIMU, TEPMOXUMHUYECKUE YPAaBHEHMS.
IToHsiTHE O CKOPOCTH XMMHYECKON peaKkIu

14

[TonsitTue 00 oOpaTUMBIX M HEOOPAaTUMBIX XHUMHUYECKHX peakiusx. [loHstue o
TOMOTE€HHBIX M TE€TEPOTreHHBIX peakuusx. [loHATHE O XMMHUYECKOM pPAaBHOBECHUHU.
@DakTOpHI, BIUAIONINE HA CKOPOCTh XUMUYECKON PEaKUU U MOJI0KEHHE XUMUYECKOTO
paBHOBECHSI

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, dJIEKTPOHHBIM OallaHC OKHUCIMTENbHO-
BOCCTAHOBUTEIBHOM  PEAKLHH. CocraBreHne  ypaBHEHHU OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIMi ¢ MCIIOJIb30BAaHMEM METO/1a HJIEKTPOHHOr0 OajgaHca

1.6

Teopust DJIEKTPOJUTUYECKONW JUCCOLMALMU. OJEKTPOJUTBI M  HEDJIEKTPOJIMTHI.
Karvonsl, aHnoHbl. MeXaHM3M [HCCOLMANMM BEIIECTB C Pa3IMYHBIMU BHUAAMH
xumuyeckoi cBsi3u. CremeHp auccouuanu. CuibHble M Ci1a0ble SJIEKTPOJUTHI.
Peakuuu nonHoro oomena. YcioBusi MPOTEKaHUS PEaKIMil HOHHOIO 0OMeHa, MOJIHbIE
U COKpaIllEHHbIE MOHHBIE YpaBHEHMsI peakluii. CBoiCTBa KUCIOT, OCHOBaHUM U COJEH
B CBETE IIPEICTaBICHUN 00 INEKTPOIUTHYECKOM JUCCOLALINN.




KauectBennslepeakiunHanonsbl. [loHsTHE 0 THApONIH3ECOIEH

1.7

XVMMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISMHU KPUCTAUINYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTaJJIoB (rpadurta u anMasa), CIOKHBIX
BEUIECTB (XJOpUAA HATPHUs); HCCIECJOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKuu OT BO3JICHCTBUS Pa3INYHbIX (PaKTOPOB; HUCCIEAOBAHUE IEKTPOIPOBOAHOCTH
pacTBOpPOB BELIECTB, IPOLECCA AUCCOLMALIMM KUCIOT, LIEJI04Yeld U coeil (BO3MOXKHO
UCIOJIb30BaHUE  BUACOMATEpUAOB); IPOBEICHHE OMNBITOB, WJUTFOCTPUPYIOLIUX
NPU3HAKK TPOTEKAHUs PEeaKUMi MOHHOro oOMeHa (0Opa3oBaHUE OCaiKa, BBIACICHHE
ra3za, oOpa3oBaHHME BOJbl); OMbBITOB, WJUTFOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakUui (rOpeHue, peakUuu pPas3JIoKEHUs, COECIUHEHUS),
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluil Ha
MOHBI; PELIEHUE SKCIIEPUMEHTAJIBHBIX 3324

Hemeramns u HUXCOCIUHCHU A

2.1

OOmas xapaktepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crernieHd okuciaeHus. CTpoeHHMe M (PU3MUECKHE CBOMCTBA IPOCTHIX BEIIECTB —
rajoreHoB. XUMHUYECKHE CBOMCTBA Ha TMpuUMEpe XJjopa (B3aUMOJCHCTBUE C
MeTaJulaMH, HeMeTallaMM, Iunenodamu). XsopoBojopod. CossHas — KHUCIOTa,
XUMHYECKHE CBOWCTBA, MOJTyYeHUE, MPUMEHeHHe. J[elicTBIe XJlopa U XJIOPOBOIOPOIA
Ha OpraHu3M yesoBeka. BaxknHelume XJ0puibl ¥ MX HAXOXKACHUE B IPUPOJIE

2.2

OObmas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHMsI aTOMOB,
XapakTepHble cTerneHn okucieHus. CTtpoeHuMe W (PU3MUYECKHE CBOMCTBA IMPOCTBIX
BEIIECTB — KHUCIIOpOJa U cepbl. AJUIOTPONHbIE MOIUGHUKALMU KUCIOPOJA U CEpBI.
Xumuueckue cBoicTBa cepbl. CepoBOIOpOI, CTpOeHHE, (GU3NIECKUE M XUMHYECKHE
cBoiicTBa. OKCHUIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
¢usnyecKkue U XMMHUYECKHE CBOMCTBA (0OIIME KaK IMpeICTaBUTENs Kjlacca KUCIOT U
cneunduyeckre). XUMHUYECKHE PpeaKIUH, JeKallle B OCHOBE IPOMBIIIIEHHOTO
crnocoba monydeHus cepHo KucioThl. Ilpumenenne. Comu cepHOW KHCIIOTHI,
KadecTBEeHHasl peakius Ha cyinbdar-uoH. HaxoxneHnue cepsl m e€ coeiMHEHHH B
npupose. XHUMHUYECKOE 3arps3HEHHE OKpYXKAIoUIeH Cpeapl COEAMHEHUSIMH CEphbl
(KMCTIOTHBIE ~ JTOXKJAM, 3arps3HEHHE BO3/AyXa U  BOAOEMOB), CIIOCOOBI  €ro
PEIOTBPALIICHHS

2.3

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHUs. A30T, pacCpOCTpaHEHUE B MPUPOJIE, PU3NUECKUE U
XUMHYeCKHe CBoWcTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (U3NYECKHe H
XMMHUYECKHE CBOMCTBA, MoJlyueHre 1 npumMeHeHne. Comu aMMOHUS, UX (pu3nyeckue u
XMMHYECKHE CBOKMCTBA, NMpHMeHeHHe. KadecTBeHHass peakiusi Ha HOHBI aMMOHHUSI.
A3oTHas KHCIOTa, €€ MmojsyyeHue, Gu3ndeckne U XMMUYEecKHe CBOicTBa (o0Iue Kak
NPEICTaBUTEIS Klacca KUCIIOT | crienuduueckue). Mcmonp30BaHne HUTPATOB U COJEH
aMMOHHUSI B KayecTBE MUHEpAIbHBIX yAoOpeHuid. XHMHYEecKoe 3arpsi3HeHHe
OKpY’KalomIel cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arPs3HEHHE BO3/yXa,
TTOYBHI U BOJOEMOB)

2.4

®ocdop, amnorponHble Moaupukanuu Qocdopa, ¢u3NYECKHe U XUMHYECKHE
ceorictBa. Oxcun docdopa(V) u pochopHas kucnora, GU3MIECKUE U XUMHUESCKUE
CBO¥CTBa, mosyyeHue. Mcnonb3oBanuedochaToB B KaueCTBEMUHEPATIbHBIXYA00pEHHH

2.5

OO6mas xapakrepuctuka 3n1eMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOSHHs aTOMOB,
XapaKTepHble CTENEHU OKHUCJIEHUA. YTIEepoJ, aUIOTPOIHble MOAU(UKalUH,
pacrpocTpaHeHue B MpHpoJe, (U3NYECKUe M XHMHUYECKHE CBOWCTBA. AJCOpOLMAL.
Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, uX GU3HUecKue U XUMHUYECKHUE
CBOMCTBa, JEWCTBHME HA JKUBBIE OpraHuU3Mbl, MOJIYYEHHME U INPUMEHEHHUE.




Dkonorudeckue MpodIemMbl, CBs3aHHbBIE C okcuaoMm yriepona(lV); rumotesa
100aJbHOTO TOTEIUICHHUS KJIMMAaTa; MapHUKOBBIA 3(dexT. YrompHas Kuciaota U eé
comu, uX (UNYECKUE W XUMHYECKHE CBOWCTBA, IMOJIyYCHHWE W TMPUMEHEHHE.
KauectBennast peakuusi Ha KapOoHaT-uoHbL. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJUIIMHE, TPOMBIITUICHHOCTH U CEJIHLCKOM XO3STUCTBE

2.6

[lepBoHavasnibHble TMOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, YTaHOJ, TJIMLEPHH, YKCyCHas KucioTa). x
COCTaB M XHUMHUYECKOe cTpocHHe. [loHsATHE O OMOJIOTMYECKM Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBojax — W HUX POIM B  OKU3HU  4YelOBEKa.
MarepuanbHOCeTMHCTBOOPTAHUYECKUX U HEOPTaHUYECKUXCOSMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XWMHUYECKHE CBOWCTBA, MOJYyYEHHE M TPUMEHEHHUE.
Coenunenus kpeMmHus B npupoae. O6mue npeacrabienust 00 okcuae kpemuusi(1V) u
KpeMHHEBOW kucinore. CWIMKAaThl, WX HCIOIB30BAaHHE B OBITY, MEAMIIWHE,
MPOMBINUICHHOCTH. BakHelIe CTpouTeNbHBIE MaTepUallbl: KepaMHKa, CTEKJIO,

LIEMEHT, OeroH, JKee300€TOH.
[Tpo6aeMbIO€30acCHOTOMCIIONIb30BAHUSCTPOUTEIIBHBIXMATEPHAIIOB B
IIOBCEIHEBHOMKU3HA

2.8

XUMHUYECKUH HKCTIEPUMEHT: U3y4eHHE 00pa3IoB HEOPTraHWYECKHX BEIIECTB, CBOHCTB
COJISIHOM KHCJIOTBI; NpPOBEJIEHHE KaueCTBEHHBIX pEaKUUH Ha XJIOPUI-HOHBI U
HaOJIOZICHNE TIPU3HAKOB WX TPOTEKAHUS; OMNBITHI, OTpaXKarolmue (QU3UYECKUe H
XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHHH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIOB); O3HAKOMJIEHME C 00paslaMu XJIOPUJIOB  (TaJIOr€HU]IOB);
O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COeAMHEHHUSIMH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HAOJIOJIEHHWE Tpolecca OOYyriIuMBaHUs caxapa MOJA JIeUCTBHEM
KOHIICHTPUPOBAHHONW  CEpHOM  KUCIOTHI;  HM3y4eHHE  XHMMHYECKHX  CBOMCTB
pa30aBiIeHHON CEpPHOI KUCIIOTHI, IPOBEJCHNE KaU€CTBEHHOM peaklinu Ha Cyib(paT-uOH
U HaOJIro/IeHUe MpU3HaKa e€ MPOTEeKaH!Us; 03HAKOMJIEHUE C (PU3MUYECKUMHU CBOMCTBAMHU
azora, gocdopa u uUX coeAMHEHUN (BO3MOXKHO HCIIOJIH30BAHHME BUJIEOMATEPHAIOB),
oOpa3maMu  a30THbIX UM ¢ochopHBIX  yAOOpeHH#l; monyueHue, coOupaHue,
pacrio3HaBaHWe W M3y4YCHHE CBOICTB aMMHaKa; MPOBEJACHHE KaYeCTBEHHBIX PEaKInit
Ha HOH aMMoOHus M (Qocdar-uoH U H3ydeHHE TNPU3HAKOB MX IPOTEKaHUS,
B3aMMOJICHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEAbl0 (BO3MOXHO
UCIOJIb30BaHUE BHIEOMATEPUANIOB); M3yYeHHE MOJENIel KPUCTAIIIMYECKUX PeIEToK
anmasa, rpadurta, GpyiepeHa; 03HaKOMIICHHE C TIPOIECCOM afCOPOITMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YITEM U YCTPOHCTBOM NpPOTHBOras3a; IOJIyuYeHHE,
coOMpaHue, pacrlio3HaBaHWE W HW3YyYEHHE CBOWCTB YIJIEKHCIOTO Ta3a; MpOBEIeHHE
Ka4eCTBEHHBIX PeaKIMii Ha KapOOHAT- W CUJIMKAT-UOHBI M H3YyYeHHE MPHU3HAKOB HX
NPOTEKAHUS; O3HAKOMIICHHE C TIPOTyKIIHMEH CHIIMKATHOW MPOMBIIIICHHOCTH; PEIICHHE
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHel1e HeMeTaJlyIbl M UX COeTMHEHUS»

Mertamibsl 1 MXCOeTUHEHUS

3.1

OOmast xapakTepUCTHKAa XUMHMYECKHX DJIEMEHTOB — METAIJIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepronnueckoit cucreme xummdeckux snemeHToB .M. Menneneesa u
cTpoeHuss aToMoB. CTpoeHHE MeTauioB. Merayuiueckas CBSI3b M METAIMYEcKas
KPUCTAJUIMYECKasl PeMIETKA. DIEKTPOXUMHUYECKHM psAJT HAIIPSHKEHUH METaJNIOB

3.2

Ouznyeckue U XUMHUYECKHE CBOHCTBAa MeTawioB. OOmme crnocoObl MONTy4eHHUS
metauioB. IloHATHE O KOPPO3WM METAJIOB, OCHOBHBIE CIOCOOBI 3aIIMTHI UX OT
koppo3uu. CriaBsl (CTalb, YyTyH, TIOPATIOMUHUI, OpOH3a) U X IPUMEHEHHE B OBITY
Y IPOMBIIIEHHOCTH

3.3

IIlerounble  MeTayuibl:  mnosnokeHue B [lepuogudeckoll  cHCTEME  XMMHUYECKUX




anementoB /.M. MeHneneeBa; CTpoe€HHE HUX aTOMOB; HAxXO0XJICHUE B MPUPOJE.
Ouznyeckue U XUMHUYECKHE CBOIiCcTBa (Ha mpumepe HaTpus U Kanus). OKCHIBI U
TUJPOKCHJIBI HATpUs U Kanus. [[puMEeHEeHNENEN0YHBIXMETAJIIOB U UXCOEAUHEHUI

3.4

[[{erouHO3eMeENbHBIE METAJUIBI MAarHUM M KalbLUi: noJiokeHue B llepuogumyeckoit
cucrteMe XxuMmuueckux oneMmeHTtoB JI.MI. MenneneeBa, CcTpoeHHE HX aTOMOB;
HaxoJeHue B npupoje. Pu3nyeckue U XMMUYECKHE CBOWCTBA MAarHusl W KaJbLUs.
Baxueiliimue coenuHeHus Kaiublusl (OKCUA, T'MIpOKCUA, cosn). JKECTKOCTBBOABI U
crocoOble€ycTpaHEeHUsI

3.5

AmoMuHuii: nonoxenue B llepuoanueckoil cucreme xumuyeckux snemeHToB J[.M.
MeneneeBa; CTpoeHUE aTOMa; HaXOXJIeHHE B npupoze. Ousnueckue U XMMUUYECKHE
CBOWCTBA aMOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUIA U THIAPOKCH/IA ATFOMUHUS

3.6

Kene3o: mnonoxenue B Ilepronnueckod cucreme XUMHUYECKUX dnemeHToB J[.U.
MemnpeneeBa; CTpoeHHE aToMa; HaxoKJeHue B npupoje. Ousndeckre U XUMHYECKHE
cBomcTBa xene3a. Okcupl, Tuapokcuasl U conu xenesa(ll) u sxenesza(lll), ux cocras,
CBOIICTBA U MOJIy4YEeHUE

3.7

XUMHUYECKUH IKCIICPUMEHT: O3HAKOMJICHHE C 00pa3laMH METaJJIOB M CIIABOB, UX
(U3HYECKUMU CBOMCTBAMHM;, M3YUCHHE PE3YJIbTATOB KOPPO3HH METALIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUIA KaJIbIIHSI
U HATpUs C BOAOH (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB); HCCIIEAOBAHUE
CBOWCTB KECTKOH BOJBI, TpoIlecca TOPEHUs Keje3a B KHCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); MPU3HAKOB MPOTCKAHMS KAYECTBCHHBIX PEAKITHIA
Ha WOHBI (MarHus, Kaiublus, amoMuHus, uHka, xeneza(ll) u xenesa(lll), memu(ll);
HAOJIO/ICHUE W ONMCAHKE MPOIIECCOB OKPAIIMBAHMS IUIAMEHU HOHAMU HATPUS, KAJTHS
U Kaiblus  (BO3MOXKHO  HCIIOJB30BAHHUE  BHJICOMATEPUAIIOB);  HCCIICAOBAHHE
aM(pOTEepHBIX CBONCTB THJIPOKCHJA ATIOMUHHUS W THAPOKCHIA IMHKA, PEIICHHE
HKCIIEPUMEHTAJILHBIX 33/1a4 M0 TeMe «BakHeille MeTabl U UX COeTMHEHUSD

XUMHS U OKpY’Karolasicpena

4.1

Hosrlie MaTepHrajibl 1 TCXHOJOTHUU. BemectBa u MaTcpHuaJibl B MMOBCEIHEBHON KU3HU
YeIoBeKa. XUMHSI U 310pPOBEEC. be3omacHoe mcnonnb30BaHUE BEMISCTB M XMMHYCCKHX
peaKHHI’I B 6BITy. HepB8.5{HOMOH_ILHpI/IXI/IMI/I‘-IeCKI/IXO)KOFaX " OTPaBJICHUAX

4.2

OCHOBBI JKOJIOTMYECKOM TIPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKAroIIeh
cpeapl IIJIK. Ponp XxumMum B pemieHMH 3Kojormdyeckux mpodnem. Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojb, NPUPOAHBIA Tra3, HEPTb), HPOIYKTHl HUX
nepepaboTKU, UX POJIb B OBITY M IPOMBIIIEHHOCTH

4.3

XVUMUYECKUH 3KCIEPUMEHT: H3ydyeHHEe o00paslloB MaTepuanoB (CTEKJIO, CILIaBbI
METAJUIOB, TOJUMEPHBIE MaTEpPHAIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHUH TPEBOBAHHUA K PE3YJIIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJBHOH ITPOI'PAMMBLI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA

KoanposepsiemororpeboBanust

IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM
pe3yJbTaTam 0a30BOro ypOBHSI 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'O 00111€r0
oOpa3oBanusi Ha ocHoBe PI'OC

11

1.2

1.3

[Ipencrapienue:

O T[I03HABAaEMOCTH  SIBJICHUM HIPUPOAbl, TOHHUMaHUE
O00BEKTHBHON 3HAYMMOCTU OCHOB XMMHYECKON HAayKH Kak
00JacT COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa
oOmeld KylabTypbl M TNPAKTHYECKOW  JIE€ATEIbHOCTH
YeloBeKa B YCIOBHSIX  COBPEMEHHOTO  OOIIEeCTBa;
IIOHUMAaHNE MECTa XHMHMM CPEIU JPYIUX E€CTECTBEHHBIX
HayK

0 HayyHbIX METOJax IO3HAaHHA, B TOM YHUCIE
DKCIIEPUMEHTAIIBHBIX M TEOPETHYECKUX  METOJax
UCCIEOBAHUS  BEUIECTB W HU3YYEHHUS XMUMHYECKUX
peakivii; yMEHHUE UCTIOIb30BaTh MOJIEIH JIJisi 0OBICHEHHS
CTPOEHHUSI AaTOMOB U MOJIEKYJI

0 cepax mpodecCHOHATHHON e TSIEHOCTH, CBSI3aHHBIX C
XHUMHUEH U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU
Ha JOCTHXXCHHUIAX XUMHYECKOU HAayKH, 4YTO IIO3BOJIMT
oOyJaromuMcsl paccMaTpuBaTh XUMHUIO Kak cdepy CBOei
Oynymel npodecCHoOHANBHOM NEATebHOCTH U CJeJaTh
OCO3HAHHBII BBIOOP XUMHH Kak MPOQPHILHOTO MpeaMeTa
MIPHU TIEPEX0/I€ Ha YPOBEHB CPEIHETO 00IIero o0pa3oBaHus

Brnanenue cucreMoll XWMHYECKMX 3HAHMM W YMEHHE
IPUMEHATh CHUCTEMY XMMHUYECKUX 3HAaHHMH, KOTOpas
BKJIIOYAET:

2.1

BaKHEHIINE XUMUYECKUE MOHITHS: XUMUUECKUH 3JIEMEHT,
aToOM, MOJIEKyJla, BEIIECTBO, IIPOCTOE M  CII0KHOE
BEIIECTBO, OJHOPOJHAss M  HEOJHOPOJIHAs  CMECh,
OTHOCUTEJIBHBIE aTOMHAs M  MOJIEKYJIIpHas  Macchl,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca, MOJISIPHbBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJIb (CpeaHss),
XUMHUYECKasl PpeaklMs, peaklUuu COEAUHEHUs, PEeaKIUuu
pa3ioKEHUs, peaklUy 3aMelIeHHs, peakuuu oOMeHa,
TETJIOBOM A(PPEeKT peakiuu, 3K30- U DHIOTECPMHUECKHE
peaxiuu, pacTBOp, MaccoBas J0JIs1 XMMHUYECKOT0 dJIEMEHTa
B COEIMHEHUH, MaccoBas [JOJsi W  MPOLEHTHas
KOHLIEHTpallusl BEIleCTBA B pacTBOpe, SAApO aroma,
AIIEKTPOHHBINA CIIOM aToMa, aToMHas OpOWUTaj b, paanuyc
aTOMa, BaJIEHTHOCTb, CTENEHb OKUCJIECHUS, XUMHUYECKas
CBSI3b, DJIEKTPOOTPULIATEIHHOCTD, MOJIIPHAs U HEMOJIIpHAas
KOBaJICHTHAs CBSI3b, MOHHAS CBS3b, METAJNINYECKAS CBSA3b,
KpUCTAJUTMYECKas peméTka (aTromHas, HMOHHAs,
METaJUIN4YeCKas, MOJIEKYJspHasi), MOH, KaTHOH, AaHWOH,




ANEKTPOJIUT M HEIJNEKTPOJUT,  DIEKTPOJIUTHYECKAS
JUCCOLIMAIMS, PEaKIIM MOHHOTO OOMEeHa, OKUCIIUTEIbHO-
BOCCTaAaHOBUTCJIbHBIC pcaKknuu, OKHCJIINUTCIIb n
BOCCTAHOBUTENIb,  OKHCIEHHE U  BOCCTaHOBIICHHE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE peaklMH, CKOPOCTh XMMHUYECKOW peakIuu,
katanuzarop, [1/IK, koppo3us meTamioB, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUHU: 3aKOH COXPaHEHUS
Macchel, nepuoandeckuii 3akon .M. MenpaeneeBa, 3akoH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJpo

2.3

TEOPUH XHUMHH: aTOMHO-MOJIEKYJSIpHAsE TEOpHUsl, TEOPHs
AIEKTPOJIUTUYECKON AUCCOIUALINHI

Bianenue OCHOBaMu XUMHYECKON IPaMOTHOCTH,
BKJTIOYAIOIIEH

3.1

3.2

YMEHHE IPaBUIIBHO UCIOIb30BaTh U3YUECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCJIE€ MUHEpaJbHBIE yI0OpeHMUs,
METaJIJIbl U CIUIaBbl, MPOJYKThl MEepepabOTKU MPUPOIHBIX
HUCTOYHUKOB YIIIEBOAOPOJOB (YyIJisg, MPUPOJIHOTO rasa,
He(TH) B OBITY, CEILCKOM XO3SHUCTBE, HAa MPOU3BOJCTBE U
NOHMMAaHHWE 3HAYCHHs J>KUPOB, OEJKOB, YIJEBOJOB JIJIS
OpraHu3Ma YeJOBEKa; YMEHUE IPOrHO3UPOBATh BIIHMSHUE
BELIECTB U XMMUUYECKHX IPOLIECCOB HA OPIaHU3M UYEJIOBEKa
1 OKPYKAIOIYIO IPUPOJHYIO CpEeny

YMEHUE UHTETPUPOBATh XUMUYECKNE 3HAHUS CO 3HAHUSIMU
JPYTUX y4eOHBIX MPEIMETOB

3.3

HaJIM4ue OmbITa paboThl C PA3IUYHBIMU HCTOYHMKAMU
uHpOpPMALIMU [0 XUMHUM (HayyHas ¥ HayYHO-TIOMYJIsIpHas
JUTepaTypa, cIoBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTUBHO  OLEHMBaTh HMHPOpPMAIMIO O
BEUIECTBAX, MUX MPEBpALlEHUAX M  NPAKTUYECKOM
NPUMEHEHUH U yMEHHE HCIOJb30BaTh €€ NJIsl pelIeHHs
yueOHO-T103HABaTEIbHBIX 331a4

Bnagenne  ocHOBaMM — TOHATUHHOIO  ammapara |
CHUMBOJIMYECKOTO SI3bIKa XUMHUU JIJISl COCTaBJICHUs (HopmMyI
HEOPraHMYECKUX BEUIECTB, YPaBHEHUH XMMHMUYECKHUX
peaknuii; ocHoBaMu xummdeckorr HomeHkmatypsl (IUPAC
Y TPUBHAJIbHON)

YMeHnue OOBSICHATH CBSI3b TIOJIOKEHUS DJIEMEHTa B
[Tepuoamnueckoit CUCTEME C YHCIIOBBIMU
XapaKTePUCTUKAMU  CTPOCHHS  aTOMOB  XHMHUYECKHUX
DIIeMEHTOB (cocTaB ®  3apsa  sApa, oOlee YHcCIio
JJICKTPOHOB), pacnpeneiieHueM JJIEKTPOHOB o
DHEPreTHUYECKUM  YpPOBHSM  aTOMOB  TMEPBBIX  TPEX
MIEPHOIOB, KAJTUS M KAJIBIIHS

[IpencraBieHue 0 MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB (pagnyc aToma,
AIIEKTPOOTPHULIATEIBLHOCTD), POCTHIX U CJIOKHBIX BEIIECTB
OT IIOJIOKEHUs 31eMeHTOB B Ilepuonuyeckoil cucreme (B
MalbIX TEpUoJaXx W  TJABHBIX MOATpynmax) u




9JICKTPOHHOI'O CTPOCHHUA aTOMa

7 YMmenueknaccuuuupoBarh:
7.1 XUMHYECKHUEIITIEMEHTBI
7.2 HEOPraHWYECKHUEBEIIECTBA
7.3 XUMUYECKHUEPEAKIINH
8 YMeHueonpeaensTh:
81 BaJCHTHOCTh U  CTENEHb OKUCICHHUS  XMUMHUYECKUX
HIIEMEHTOB, 3apsil HOHA
8.2 BUJ XHUMHYECKOH CBS3M ¥ THI KPHUCTAJUIMYECKOU
CTPYKTYPBI B COEAMHEHMSIX
83 XapakTep cpeibl B BOJHBIX pPacTBOpax BemIeCTB (KHUCIOT,
OCHOBaHUM)
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue XapakTepu3oBarh (U3NUYCCKUE U XUMHUYCCKUE
CBOIiCTBA:
NPOCTHIX BEIIECTB (KUCIOPOX, O30H, BOJOPOJ, Tpadwr,
9.1 ajgMmas, KpeMHHUM, a3oT, ¢ocdop, cepa, XJIOp, HATPHUH,
KaJIWii, MarHui, KaJabllui, AIIOMUHUHN, JKEJIe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB
(Boma, aMMHaK, XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHIBI U
runpokcuabl MmeramwioB |-IIA rpynn, amtomunus, menu
9.2 (1), munka, xenesa (1 u 1), oxcunsr yraepoqa (11 u 1V),
kpemuust (1V), azora u docdopa (111 u V), cepsr (IV u VI),
CepHHCTas, cepHas, a30THCTas, a30THas, ¢ocdopHas,
yrOJIbHASI, KPEMHUEBAsI KUCIIOTA U MX COJIH)
MIPOTHO3MPOBATh M XapPaKTEPU30BaATh CBOMCTBA BEIIECCTB B
3aBHCHUMOCTH OT WX COCTaBa U CTPOCHHUS, MPUMEHEHHUE
9.3 BEIIECTB B 3aBHCHMOCTH OT HX CBOWMCTB, BO3MOKHOCTh
MPOTEKAaHUS XWMHUYECKHX TMPEBpallleHui B Pa3IUYHBIX
YCIIOBHSAX
10 YMeHI/IeV COCTaBIISITh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS
peaxiuii, B TOM 4ucIe:
10.1 peaKIMHMOHHOr00OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIXPEAKITHI
103 WUTIOCTPUPYIONINX XUMHUYCCKUE CBOHCTBA W3yYCHHBIX
KJIaCCOB (TPYIIN) HEOPTAaHUUECKUX BEIIECTB
10.4 MOJATBEPXKIAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKIY
HUMU
11 YMEHUEBBIUUCIATH (TIPOBOIUTHPACUETHI):
OTHOCHUTCIIGHYIO MOJICKYJISIPHYI0O W MOJISIPHYIO MAaCChI
111 BEIIIECTB, MAacCOBYIO JIOJIF0 XMMHYECKOTO OJJIEMEHTa B
COCJTHHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YypaBHEHUSM XUMHYECKHX PEaKIUid U HaXOIUTh

KOJIMYECTBO BEIIECTBA, O0bEM M MacCy pEeareHTOB WIIU




MIPOJIYKTOB PEaKLUU

12

Brnanenue (3HaHUEOCHOB):

121

OCHOBHBIMH METOJ[aMH HaYYHOT'O IMO3HaHUs (HAOII0IeHHE,
U3MEpEeHHe,  JKCIEPUMEHT,  MOJCIHpPOBaHHE)  IpHU
W3yYEHUU BEIIECTB M XUMHUYECKUX SBJICHUN; YMEHHE
chopMmynupoBarh MpoOJIeMy U MPEJIOKUTh MyTH €&
perieHus

12.2

12.3

13

Oe3omacHOil pabOThl ¢ XUMHYECKHMMH BEIIECTBAMH,
XUMHUYECKON TOCy10i 1 1ab0paTOpHBIM 000pYI0BAHUEM

npaBwiaMu Oe3omacHoro oOpallleHuss C BelleCTBaMH,
WCIIOJIb3YEMBIMUA B TIOBCEJHEBHOW JKHU3HU, IPABHIAMHU
MOBEJCHUA B  IemIX  cOepekeHus  3JI0pOBbS U
OKpYXKalolllel MPUPOAHON Cpeipl; IMOHMMaHUE Bpeaa
(omacHOCTM) BO3ICHCTBHS Ha JKMBBIE OpPTaHU3MBI
ONpEeNEeNEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHUS |
MIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUSA

Hamuune mnpakTUYeCKUX HABBIKOB IUIAHUPOBAHUS U

OCYHICCTBJICHUA CJICAYIOMUX XUMHNYCCKHUX
SKCIICPUMCHTOB:

131

13.2

13.3

W3y4eHUe M ONHcaHue (PU3NYECKUX CBOWMCTB BEIECTB;
O3HAKOMJICHHE C  (U3UYECKUMU UM  XUMHUYECKUMHU
SBJICHUSIMHU;  OMbBITHI,  WUTIOCTPUPYIOIIME  MPU3HAKU
MPOTEKAHUS XUMHUECKUX peakluit
U3y4eHHeCIoco00BpasieieHusicMecen

MOJIy4YeHUE KHUCIOpOJa M H3YyYEeHUE €ro CBOWCTB;
MOJIyueHUE BOAOpPOJAa U H3YYEHHE €ro CBOWCTB;
MOJIyYeHUE YTJIEKUCIIOr0 ra3a U HM3y4eHHE €ro CBOWCTB;
MOJTydYeHUE aMMHUaKa U U3y4eHHEe ero CBONUCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM
JI0JIE paCTBOPEHHOIO BEIIECTBA

NPUMEHEHHE HWHIUKATOPOB (JlakMyca, METHUJIOpaHXka MU
deHondranensa) Uil ompeAereHUs XapakTepa Cpeibl B
pacTBOpPAX KUCJIOT M IIEJIOYEN

13.6

13.7

13.8

WCCJIC/IOBAHNE W OIMCAaHUE CBOMCTB HEOPTaHUYECKUX
BEILECTB PA3JINYHBIX KJIACCOB; U3YUYECHHUE B3aUMOJEHCTBUS
KHUCIIOT c MeTaJlJIaMH, OKCHJIaMU METaJJIOB,
pacTBOPUMBIMA U HEPACTBOPHUMBIMHU  OCHOBAaHUSMHU,
COJIIMH;  TIOJIyYCHHE  HEPACTBOPUMBIX  OCHOBAHWIA,
BBITECHEHUE OJIHOTO MeTajlla APYT'MM W3 pacTBOpa COJIH;
ucciaenoBanre  amGOTEPHBIX  CBOWCTB  THAPOKCHIOB
ATIOMHUHUS U [IMHKA

pemiCHuC OKCIICPUMCHTAJIbHBIX 3aga4 10 TCMaM:
«OCHOBHBIE  KJIACCHI HCOPraHNYCCKUX COGHHHGHHﬁ)};
((SJ'ICKTpO.HI/ITI/I‘-ICCKaH JUCCOLIHM AL, «Baxwueiimue
HEMCTAJIJIBI U UX COCIHUHCHUS), «Baxnennme MeTauIbl 1
nX COCAUHCHU

XUMUYECKHE AKCIIEPUMEHTHI, WJUTIOCTPUPYIOLTUE
NpU3HAKW TPOTEKAaHUs peakUuid HOHHOTO OOMEeHa;




KauCCTBCHHBLIC PCAKIIMUM Ha HNPUCYTCTBYIOIIHUC B BOIHBIX
pacTBOpax HMOHBL XJIOPUI-, OPOMHI-, HOIHI-, CyJIbdar-,
docdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCH]I-UOHBI,
KaTHOHBI aMMOHWUSI, MarHusl, KaJIbIUs, ATFOMUAHUS, Kele3a
(2+) u xenesa (3+), menu (2+), MHKA

14 YMenue:

MPENCTABISITh  PE3YNIbTAaThl  JKCIEpUMEHTa B  (opme
14.1 BBIBOJIOB, JIOKQ3aTeIbCTB, rpa)KOB U TAOJIHI] U BBISBIIATH

IMIUPUYECKUE 3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXIY pealbHO HAOII0AaeMBIMU
14.2 XAMHYECKUMU SIBIICHUSIMU u MIPOIIECCaMH,

IPOUCXOJAIIMMA B MAaKpO- M MHUKPOMHpE, OOBSACHATH
IPUYMHBI MHOTOOOpa3usl BEILECTB




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

‘ Koxa

HpOBepﬂeMbIﬁi)JIeMeHTconep)KaHHﬂ

1

HepBOHa‘-IaJIBHBIeXHMI/I‘ICCKI/IGHOHHTI/IH

11

Yuctsie BemecTBa U cMecu. CrocoObl pa3ziesieHus: cMecei

1.2

1.3

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 37aeMEHTEL. CHMBOIbI XMMHYECKUX 3JICMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumudeckass  ¢GopMmysia. BaJeHTHOCTP aTOMOB  XHMHYCCKHUX  3JICMCHTOB.
CreneHbOKUCIIEHUSA

14

1.5

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOocUTenbHAsgs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 1018 XUMHYECKOI'0 dJICMCHTA B
COCANHCHHUHN

KomnuectBo BemectBa. Mok, ModsipHass macca. MousspHbIE 00bEM  Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

®Ou3nueckne U XUMHYCCKHE SBJICHHSA. XHUMHYCCKAs peakuuga Hn eé IIPU3HAKH.
3aKOHCOXpaHCHI/IHMaCCbIBeH_[eCTB. XI/IMI/I‘IGCKI/IeypaBHCHI/ISI

Ilepuonnueckuit 3akoH U Ilepuognueckas cucrema XUMHYECKUX 3yeMeHTOB JI.1.
MenneneeBa. CTpoeHHEaTOMOB

2.1

Ilepnonnueckuit 3akoH. Ileproaudeckas cucrtema XUMHYeCKUX anemeHToB /[I.M.
Menpeneesa. llepuoasl u rpynnsl. @U3HYECKH CMBICH IOPSIKOBOIO HOMEpA,
HOMEPOB [EpUOA U IPYMNIIbI IEMEHTA

2.2

2.3

Ctpoenne atomoB. CoctaB aToMHbIX sijep. M3otombl. DnekTpoHbl. CTpoeHUE
AJEKTPOHHBIX  000704YeKk aroMoB mepBbIX 20 XUMHUYECKUX  DJIIEMEHTOB
ITepunonnueckoii cucremsl .M. MeHeneena

3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB, Kajus, Kaublus (paguyca aToOMOB, D3JIEKTPOOTPUIIATEILHOCTH,
METAITUYECKUX U HEMETAIITUYECKIX CBONCTB) M MX COEIMHEHUN B COOTBETCTBUU C
MOJIOXKEHHEM dJIeMeHTOB B [lepronyueckoit cucteMe u CTpOEHHUEM UX aTOMOB

CrtpoeHnueserecTna

3.1

Xumuueckasi  cBa3b. KoBanmeHTHas  (TOJsipHass W HEMOJIApHAsi)  CBA3b.
DNEeKTpOOTPULIATETbHOCTh XUMHYECKUX 3JIEMEHTOB. HNounas CBSI3b.
MeramnnueckasicBsI3b

3.2

Tunbel KpUCTANTMYECKUX  PEMIETOK  (aTOMHas, WOHHAs, METAJUIMYeCKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKOW PEIIETKM W BHUIA
XUMHUYECKOH CBSI3U

4.1

Baxuelie npeACTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl u  ux
coeqnHeHus. MeTaibl 1 UXCOeAUHEHUS

Knaccudpukanus u HOMEHKIaTypa HEOPraHMYEeCKMX COEIUHEHHM: OKCHIOB
(coneoOpasyromiye: OCHOBHBIE, KHCIOTHBIE, aM(pOTEPHbIE) U HECOJIe00pa3yoIlue;
OCHOBAaHUI (ménoumn u HEpPacTBOPHUMBIE OCHOBaHU); KHCIIOT
(xucnopojacoepxaiiie 1 6eCKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJier (CpeTHUX 1 KHUCIIBIX )

4.2

duznyeckne U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPO/A,
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs




du3nyeckue M XUMHAYECKHE CBOMCTBA IpOCThIX BCHICCTB-MCTAJJIOB: JINTHA,

4.3 HaTpus, KaJus, MarHus u KaJIbLIUS, AIFOMUHUS, xKenesa.
DNEKTPOXUMHYECKUNPSAHANIPSKEHUMMETAIIOB
44 du3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUM HEMETAaJJIOB:
XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA
dusnueckue ¥ XUMHUECKHE CBOMCTBa OKCHa0B HemeramwioB: cepbl (1V, VI),
4.5 asora(ll, IV, V), docdopa(lll, V), yraepoma(ll, V), xkpemuusa(lV).
[Tony4yeHneoKCHI0BHEMETAIIOB
46 Xumuueckue cpoiictBa okcuaoB: MetaiioB |A—IIIA rpynn, umunaka, megu(ll) un
xenesa(ll, 11). [TonyuyeHHEOKCHIOBMETAIIIOB
XUMHUYEeCKHE CBOMCTBA OCHOBaHMII M aM(OTEpHBIX T'HAPOKCHAOB (HAa HpHUMEpe
4.7 TUAPOKCHJIOB  aIIOMHHMS,  Keye3a, 1uHKa). [lomyyeHumeocHoBaHuUd U
aM(bOTEepPHBIXTHIPOKCH]IOB
OOue XMMHUYECKHE CBOMCTBAa KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOJIHOM,
48 CEpPHUCTOM, cepHovﬁ, a30THOU, (HOoCHOPHOI, vaeMHI/IeIEOf/'I, yI‘OJILHOfiI. Oco0sie
XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M  a30THOM KHUCIOT.
[Tonyyenue KuciIoT
4.9 OOue xuMUYecKre CBOMCTBa cpenHux coneil. [lomydenneconeit
410 [Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KUCIOPOJa, AaMMHAaKa,
YTJIEKUCIIOro ra3a B J1JabopaTopuu
411 Ilonyyenne ammuaka, CEpHOM M a30THOM KHCIOT B IPOMBIIUICHHOCTH.
OO0111ecocoObINONTyYeHUSIMETAIIIOB
412 = T'eHeruyeckas CBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COCIMHEHUIMA
5 XUMHUUYECKUEPEAKLIUU
Knaccudukanus XMMUYECKUX peakUuil MO pa3M4HbIM MpHU3HAKaM: MO0 YHUCIY U
5.1 COCTaBy Y4YacTBYIOIIMX B pEaKIHUHU BEUIECTB, IO TEIJIOBOMY 3(QeKTy, I
MU3MEHEHHUIO CTENEHEN OKUCICHHS] XUMUYECKUX YIIEMEHTOB
59 TennoBoil 3¢ ekt XuMUUecKo peakuuu, TePMOXUMUYECKHE YpaBHEHUS. DK30- U
SHAOTEPMHUUYECKHE peaKMK. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTETM M BOCCTAaHOBUTEIU.
5.3 [IpoueccriokucaeHust u BOCCTaHOBJICHUSI.
DEeKTPOHHBIH0ATIAHCOKUCIUTEIbHOBOCCTAHOBUTEIbHONPEAKLINU
54 Teopus anexkrponuTudeckor auccounanuu. KaTnoHbsl, aHMOHBI. DJEKTPOJIUTHL U
' HEeIeKTPoJInThl. CUITbHBIE U clla0ble 3JIeKTPOJIUThl. CTeneHbUCCOIUAIUN
55 Peakuun I/IOHHOF(.). obmeHa. YcioBus HpOTeKaHI/ISIV peakiuii MOHHOrO OOMEHa,
IIOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHUSI pEaKLIUi
6 XUMHS U OKpYXKarolascpeaa
BemectBa u Martepuansl B IMOBCEJHEBHOW JKHM3HM uelOBEKa. be3omacHoe
6.1 UCIOJIb30BaHNE BEIIECTB W XUMHYECKMX peakiuuil B Jadopatropuu H OBITY.
[IepBasnoMOIIBIPUXUMHUECKUXO0KOTAaX U OTPABICHUSIX
XUMUYECKOe 3arpsi3HEHUE OKpY’Karolel cpebl (KUCIOTHbIE TOXK/IH, 3arpsi3HeHNe
MOYBBI, BO3AyXa M BOJOEMOB), crocoObl ero mnpenorBpamieHus IlpenenbHas
6.2 nonyctumasi koHneHTtpanus BewmectB (IIJK). Pomp XxuMum B pemieHuu
HKOJIOTUYECKUX TMpoOsieM. YCHIIeHHEe MapHUKOBOro »>(dexTa, paspylieHue
030HOBOTO CJIOSI
6.3 [Ipumenenne cepsl, a3oTa, (ocdopa, yriepona, KpeMHHS M HX COCIUHCHUH B



OBITYy, MEIUIIMHE, NPOMBIIUICHHOCTH U CEeIbCKOM Xo3siicTBe. [IpumeHeHme
METa/UIOB M CIUIaBOB (CTajdb, 4YYyryH, AIOPAJTIOMUHUNA, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH HUX coenuHeHui. [loHsITHE O KOppO3WH METalIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI KX OT KOPPO3HHU

[Ipupoanble UCTOYHHKH YIJIEBOJOPONOB (yrojib, MHPHUPOIHBIN Tra3, HedTh),

64 MPOAYKTHI MX NepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
IlepBoHauyaibHble HOHATUS 00 OpPraHMYECKMX BELIECTBAX KAaK O COEAMHEHUSX

65  Yyraepona (MeraH, 9TaH, STHJIEH, alleTHUIIEH, 3TAHOJ, TJIMIEPUH, YKCYCHAs! KHCIIOTA).
IToHATHE 0 GMONOTMYECKH Ba)KHBIX BELIECTBAX: )KMpax, Oelkax, yrieBogax — U ux
POJIH B KHU3HH YeJIOBEKA

7 Pacuérsr:

7.1 o opMyIaMXUMHUYECKUXCOSAUMHEHHH

7.2 Macchl (MaccoBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 MOXUMHYECKUMYPABHEHUSIM



