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Pabouass mporpamma OCHOBHOTO 0O0IIero o0Opa3oBaHHS TIO
npeamery «XHWMHS» COCTaBJieHA Ha OCHOBE TpeOOBaHWH K
pe3yiabTataM  OCBOEHHSI  NPOTPaMMbl  OCHOBHOTO  OOIIETro
o0pazoBaHwus, MPEACTABIEHHBIX B denepaibHOM
rOCyJapCTBEHHOM  00pa30BaTelbHOM CTaHIAPTE OCHOBHOTO
obmiero oOpa3oBaHMs, a TakXKe Ha OCHOBE IIJIAHHUPYEMBIX
pe3yabTaTOB AYXOBHO-HPABCTBEHHOTO Pa3BUTHUs, BOCIUTAHUSA U
CONMAM3AIMU OOYUYaIOIINXCsI, TMPEJICTABICHHBIX B IPOTpamMMe
BOCIIMTAaHUA .

MMOACHUTEJBHASA 3AIIMCKA

OBIIIASA XAPAKTEPUCTHUKA YYEBHOI'O [IPEJIMETA
«XHUMUS»

XuMUsi - DIIEMEHT CUCTEMBI €CTECTBEHHBIX HAYyK
pacripocTpaHuiia CBOE BIUSHHUE Ha Bce o00JIacTu
YeJIOBEUYECKOI0 CYIIIECTBOBaHHS, 3ajlajla HOBOE€ BHUJICHUEC
MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOU
KYJbTYpPbl, HCOOXOJMMBIM yCIIOBHEM >XHU3HHU OOIIeCTBa:
3HAHUE XHUMHH CIIY>KUT OCHOBOM JIIsT (DOpPMUPOBAHUS
MHPOBO33pe- HHS 4YEJIIOBEKa, €ro IIPeJCTaBJICHUU O
MaTepuajJIbHOM €IUHCTBE MHPA; BAXKHYIO POJIb HUTPAIOT
dopmupyembie XUMHUEN NpeaCTaBICHUS o
B3aWMOIIPEBPAIICHUSX YHEPTHUH U 00 DBOJIFOIIUH BEIIISCTB
B MpHUPO- JIe; COBPEMEHHasi XWMHWs HaIpaBJieHa Ha
penieHre ri00albHBIX OPOOJIEeM yCTOWYHUBOTO pPa3BUTHUS
4EeJIOBEYECTBA — CBIPHEBOM, PHEPreTUYECKOM, MUILIEBOU
U DKOJOTHYEeCKOM Oe3ormacHOCTH, TIIpobJieM  3apa-
BOOXPAHEHUS .

B ycnoBusix Bo3pacTarouiero 3HaueHus XUMHUH B )KU3HU
oOmIecTBa CYILIECTBEHHO IMOBBICHJIACH poib

3




XUMHUYECKOro obpa3zoBaHus .B miane coumanuzanuyd OHO
SIBJISICTCSI OTHUM W3 YCIOBUH (POPMHUPOBAHUS MHTEIUICKTA
JIMYHOCTHU U TAPMOHUYHOTO €€ pa3BUTHS .

CoBpeMEHHOMY  YE€JIOBEKY XHMHYECKHUE  3HaHUS
HEOOXOJMMBI JUIS TPUOOpPETeHHsT OOIIEKYJIHLTYPHOTO
YPOBHS, MO3BOJISIOLIETO YBEPEH- HO TPYJAUTHCS B
COLIMYME€ ¢ OTBETCTBEHHO YYacTBOBaTb B MHOT'000-
pa3HOM >KHM3HM OOMmIeCTBa, MJIs OCO3HAHUS BaXHOCTH
Pa3yMHOIro OTHOLIEHUSI K CBOEMY 3JI0POBBIO U 3JOPOBBIO
JpYyrux, K OKpy’kamollel NpUpOdHON cpene, s
IPaMOTHOTO MOBEJIEHUS HNPHU HUCIIOJIB30BaHUU PA3IUUYHBIX
MaTrepuajJioB M XHUMHWYECKHUX BEIISCTB B ITOBCEIHEBHOM
JKU3HH .

Xumuueckoe oOpa3oBaHME B OCHOBHOM  IIIKOJIE
SIBJISIETCST ©a30BBIM MO OTHOIIEHHUIO K CHUCTEME OOIEero
XAMHWYECKOTO oOpa3zoBaHuUsl. I[ToaTomMy Ha
COOTBETCTBYIOIIIEM €MY YpPOBHE OHO pealu3yer
npucymme  odmeMy  XHUMHYECKOMYy  0Opa3oBaHHUIO
KJTIOYEBbIC LIE€HHOCTH, KOTOpBIE OTpaXkaroT
rocyJlapCTBEHHbIE, OOIIECTBEHHbIE W HWHAUBUIYAJIbHbBIC
NOTPEOHOCTH. DTUM OMNPENENIIEeTCs CYINIHOCTh OOIIeH
cTpareruu  OOy4YeHMs, BOCHOUTAHUS U  Pa3BUTUA
oOydarommxcsi  cpeAcTBaMU  Y4eOHOro  mpeaMeTa
«XUAMUSD .

N3yuenue npeamera:

1) cnocoOcTtByeT peanu3alud BO3MOXHOCTEH IS
caMopa3BUTUSA U POPMHUPOBAHUS KYJIbTYPbl IUYHOCTH, €&
o01eit ¥ pyHKIIMOHAITBbHONW IPaMOTHOCTH;

2) BHOCUT BKJaad B (OPMHUPOBAHHE MBIIUICHUS |
TBOPYECKHX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX
CaMOCTOSITEJIbBHOM y4eOHOM JesATEeIbHOCTH, JKCIIEpH-
MEHTaIbHBIX U HCCIIE/IOBATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B MOBCEIHEBHOW >XHU3HU, TaK U B
npo¢decCHOHAJILHON AeSITeIbHOCTH;

3) 3HaKOMUT cO cHneuu(pUKO HAyYHOI'O MBIIJICHUS,
3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsSZIa HA €IMHCTBO
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OPUPOJIBI U YEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM 3TarioM
B (OpMHUPOBAHUH ECTECTBEHHO-HAYYHOW T'PaMOTHOCTH
HOJAPOCTKOB;

4) CIIOCOOCTBYET (opMupoBaHUIO  EHHOCTHOTO
OTHOWICHUSI K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
opupojie, K 4eJIOBEeKYy, BHOCHUT CBOM BKJIaJg B
9KOJIOTHYECKOE 00pa30oBaHUE MIKOJIBHUKOB.

Ha3zBannbie HampaBiaeHUSI B OOYYCHUM  XUMHH
obOecrieynBaroTCsl cOnelu@UKoil colep)XKaHus MNpeaIMeTa,
KOTOPBIN SIBJISICTCS TICJIarOrvu- YeCKH aJalTHPOBAHHBIM
OTpa)keHHueM O0a30BOM HayKH XHMHH Ha ONpPEeAcIEHHOM
yrarne €€ pa3BUTHUS .

Kypc XumMmMM OCHOBHOM IIKOJIBI OPHUEHTHPOBAH Ha
OocBOeHHE OOydYarolIMMHCSI OCHOB HEOpraHMYecKOH
XUMHH U HEKOTOPBIX MOHSITHH U CBEJICHUU 00 OTJICIIHHBIX
00BbEKTaxX OPTraHUYECKON XUMUH .

CtpykTypa cojaeprkaHusl mpeaMera cpopmMupoBaHa Ha
OCHOBE€ CHCTEMHOro MoaxoJa K €ro H3y4YEeHHIO
CopaepxaHue CKJIagbIBA€TCI W3 CHCTEMBI IIOHATHH O
XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI TTOHATHUN
0 XUMHYECKOM peakiiuu . O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHu30BaHbl MO TMPUHLMUIY  IIOCIEA0BATEILHOTO
pa3BUTHS 3HAHUMI Ha OCHOBE TEOPETUUECKUX
peacTaBjIeHUH pa3Horo YPOBHSI:
aTOMHO-MOJICKYJIIPHOTO YY€HHsI KaK OCHOBBI BCEro
ecTecTBo3HaHusl, ypoBHs [lepuoanueckoro 3akona /[ . 1.
MeHnzeeeBa Kak OCHOBHOT'O 3aKOHAa XHMHUH, YUYEHHUS O
CTPOCHHM aToOMa M XHMMHYECKOUN CBS3HU, IPEJCTaBICHUN
00 DIEKTPOJIMTUYECKOW JUCCOLIMAIlUU BEIIECTB B
pactBOopax. TeopeTnuueckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE OMITUPUUYECKH TOJYYCHHBIX U OCMBICICHHBIX
(bakTOB, pa3BHUBAIOTCS MOCIEAOBATEIIHLHO OT OJHOTO
YPOBHSI K JIPYyrOMY, BBIMIOJHSSA (PYHKIIUU OOBSICHEHUS U
OPOrHO3UPOBAHUSI CBOMCTB, CTPOECHUSI U BO3MOYKHOCTEU
OPAKTUYECKOTO NPUMEHEHHS U TIOJTYUYCHHUs HU3ydaeMBbIX
BEILIECTB .



LEJIM U3YYEHUA YUEBHOI'O ITPEJJMETA «XUMUS»
Ilenpro wu3ydeHUss ydeOHOro mnpeamera «XHUMUSD
SIBJISIETCSI:
(bopMupoBaHHE UHTEIUIEKTYAJIbHO Pa3BUTOM JIMYHOCTH,
rOTOBOU K camMo00Opa30BaHMUIo, COTPYAHUYECTBY,
CaMOCTOSITCIIbHOMY TIPUHSATHIO PCIICHUH, CIOCOOHON
aJanTUpoOBaThbCsi K OBICTPO MEHSIIOMIUMCS YCIIOBHUSM
JKU3HU; HAIIPABJIEHHOCTh OOYYEHUSI Ha CUCTEMATUUECKOe
nopuooIIeHue y4Jarmxcst K CaMOCTOSITEIIbHOM
NO3HABaTEIbHOM JEATEJIBLHOCTH, HAy4YHBIM METOoJaM
NO3HaHUs, (QOPMUPYIOIIUM MOTHBAIIUIO W Pa3BUTHE
CITOCOOHOCTEN K XUMHHU;
3agayamMu yueOHOIO npeamera
«XuMHsSD» ABJISAIOTCH:

6 obecrieyenue YCIIOBHH, CIIOCOOCTBYIOIIUX
OPUOOPETCHUIO OOYYaIOIIUMHUCS OIIbITa Pa3zHOOOpa3zHOM
JIEATEIbHOCTH, TMO3HAHUS MW CaMONO3HAaHWs, KITFOUEBBIX
HaBBIKOB (KJTFOYEBBIX KOMIIETCHITH), HUMEFOIIUX
YHUBEpPCAIbHOE 3HAYCHHUE JJIs1 PA3IUYHBIX BUJIOB JCsi-
TEJILHOCTH;

6 dopmupoBaHHE YMEHHH OOBSICHATH W OIICHUBATH
SIBJICHUSI OKPY’KaloIllero MUpa Ha OCHOBAaHHWU 3HAHUN H
OMBITa, TOJYYCHHBIXIPHU U3yYCHUU XUMHU;

6 dopmupoBanre y OOy4YarOMUXCS TI'YMaHHCTHYECKHX
OTHOIIICHUH, MTOHUMaHUsI [IEHHOCTH XUMHYECKUX 3HAHUUN
JUIST  BBIPAOOTKHM DKO- JIOTHYECKH IIEJIeCO00pa3HOTro
IOBEJICHUSI B OBITY W TPYJOBOH NEITSIBHOCTH B IICIISX
COXpaHEHHsI CBOCTO 3J0POBbs W  OKpY Karomieu
OPUPOTHON CpeJibl; pa3BUTHE MOTHBAIIMM K OOyUYEHUIO,
CITOCOOHOCTEN K CaMOKOHTPOJIO M CAMOBOCIHUTAHHUIO Ha
OCHOBE YCBOCHHSI  OOIIEUEIIOBEYECKHUX  II€HHOCTEMH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mipodunss wu
HaIpaBJICHHOCTH JaTbHEUIIIeT0 OOyUYeHHUS .



MECTO VYYEBHOI'O IIPEJIMETA «XUMHS» B YUEBHOM
I[UTAHE

B cootBercTBHM ¢ DenepanabHBIM TOCYIaPCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHAAPTOM OCHOBHOT'O 00IIEro 00pa3oBaHus y4eOHBIN
npeaMer  «XHMHUS»  BXOOUT B MPEIMETHYIO  00JacThb
«EcTecTBEeHHO-Hay4YHBIC IpeAMETHI» u SBIISICTCS
00513aTEIIbHBIM ISl H3y4YCHUS .

[IpenycmarpuBaeTcss BO3MOXKHOCTh peajii3alliil 3TOTO Kypca
MIPH BBIJICIICHUH HA €r0 M3ydeHHe 2 ydeOHBIX YacOB B HEJEIIO 3a
cuéT BApUATHBHOW dYacTH Yy4eOHOTO IUIaHa, OIpeaesieMOon
yY4acTHMKaMH  oOpa3oBaTenpHOrOo  mporecca. Ilpum  sTom
MPEIoJaraeTcs He YBeIMIeHNE KOJMIECTBA TEM JUISI U3YUeHUs, a
YBEIMYCHUE BPEMEHH Ha TPAKTUIECKYIO IEeSITETHbHOCTS .

DTO CHOCOOCTBYET KauecTBYy OOy4YEeHHS M JOCTIDKCHHIO Oojiee
BBICOKOTO YpPOBHSI KaK TIPEIMETHBIX, TaK W JIMYHOCTHBIX H
MeTanpeIMETHBIX Pe3yIbTaTOB OOYUCHHS .

COJAEPKXAHUE YYEBHOI'O ITPEJIMETA «XUMMUSI»
8 KJIIACC
[lepBoHauaNbHBIE XUMIUYECKHE TIOHSTHS

IIpenmer xumuu . Ponb XuMuUM B )KU3HU 4delioBeka . Tena
U BeuiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB . ArperatHoe
cocTtosgsHue BemlecTB. IloHsaTne o MeTomax MNO3HAHUSA B
XUMHUHM . XUMHS B CHUCTeMe HayK . UWCThle BeliecTBa M
cmecH . CriocoObI pa3eIeHUsI CMECEH .

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3JIeMEHTBl . CHUMBOJIBI
XHUMHUYECKHX 3JIEMEHTOB. [IpocThie M CJOXKHBIC BeElIecTBa
ATOMHO-MOJEKYJIIPHOE YUCHHE .

XuMuyeckas dbopmyna. BanentHocTb aTOMOB
XUMHYCCKUX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BenrectB . OTHOCHUTENIBHAA aToMHasA Macca . OTHOCHUTEIbHAS
MOJIEKYyJIsIpHasi Macca. MaccoBasi J0Ji1  XUMHUYECKOIO
3JIEMEHTA B COSIUHECHUU .

dusnyeckue W XHUMHYECKHUE SBJICHHS . XHUMHYecKas
peakuuss M €€ NOpU3HAKU . 3aKOH COXPAHEHUS MAaCChl
BemiecTB. XHUMHYECKHue ypaBHeHus. Kiaccudukamus
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XHUMHUYECKUX  peakuui (coequnenus, pa3yIoKeHus,
3aMeIIeHs, OOMEHA) .

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO c
XUMHUYECKON TIOCyaO, C TIpaBWjaMu paldoOTbl B
maboparopud U npuémamu obpamieHus: ¢ 1adopaTOpPHBIM
o0opyJloBaHHEM; H3YyYCHHE H OIMCaHue (PUIHICCKUX
CBOMCTB o0Opa3uoB HEOpPraHU4YeCcKHUX BEIIIECTB;
HabOmroneHue ¢u3ndecknx (IJIaBJICHUE BOCKAa, TasTHUC
JIbpJa, pacTHpaHUE caxapa B CTyINKe, KHUIEHHE U
KOHJICHCAIIUsI BOABI) , © XUMHUYECKHX (TOpEHHUE CBEYH,
NPOKAJIMBAHUE MEJHOW TPOBOJIOKH, B3aMMOAEUCTBUE
MeJjla C KHCJIOTOM) SIBJI€HUM, HaAOJIOJICHUE W OIIHMCAaHUE
MIPU3HAKOB MIPOTESKAHUS XUMHUYECKAX peaximit
(pa3nokeHue caxapa, B3aHMOJICMCTBHE CEPHOM KHC-
JIOTBI C XJIOpUJOM Oapusi, pas3jIo)KeHHuE THUJIPOKCHUIA
menu(ll) mpu HarpeBaHuM, B3aUMOJEHCTBHE XKeJjie3a C
pactBopom conu wmeau(ll)); wm3- ydeHue cmocoOGoB
pa3neneHus cMmeceit (c MOMOIIBIO MarHurTa,
(punsTpOoBaHUE, BBIITApUBaHUE, JVCTUIIISIUSA,
xpomarorpadusi), MTPOBEIACHUE OYHUCTKH IMOBAPCHHON
coJiv; HaOIIOAEHHUE U OITMCaHUEe PE3YJIbTAaTOB MIPOBEAECHUS
ONbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPaHEHUS MAaccChl;
CO3JIaHHE MOJeJIei MOJICKYJI (IIapOCTEPIKHEBBIX) .
BakHeiimue nmpeacraBuTe 1M HEOPraHUYeCKUX BellleCTB

Boznyx — cmech razo. CocraB Bo3ayxa. Kucimopoa —
3JIEMEHT U OpocToe BemlecTBO. HaxoxxaeHue KuUciaopojia B
npupojse, ¢GuU3NUEecKue U XUMHUYECKHE CBOWCTBaA (peakiuu
ropenusi) . Okcunbl. [Ipumenenne kuciaoponaa. CriocoObl
MMOJTyYCHUS KHCJI0pOJa B nabopatopuu u
MNPOMBIIIJIEHHOCTH .  KpyroBopor Kuciaopoga B MPHUPOJE .
O30H — ayuioTponHas MoaAu(UKaIUs KUCIOPOa .

TemnoBon 3 dext XUMHUYECKOU peakmuu,
TEPMOXUMHUYECKUE YPABHEHUS, DK30- U DHIOTEPMUUYECKHUE
peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUEe BO3/yXa,
yCHJIEHHE MapHUKOBOro 3¢ ¢eKTa, pa3pylieHHEe 030HOBOTO
CJI041 .



Bonopon — anemeHT u nipoctoe Bemectso. Haxoxnenue
BOJOpOIa B TpUpoae, (u3mueckue €W XUMHYECKHE
CBOWCTBA, MPUMEHEHHE, CTIOCOOBI ToirydeHust . Kuciorel u
COJIH .

KonmunuectBo BemiectBa. Mosb. Momsipaass macca . 3akoH
ABoraapo .

Mossipabiii 00béM  razoB. Pacu€rel mo XUMHUYECKUM
YPaBHEHUSIM .

dusnyeckue CBOMCTBA BOAbl. Bojla Kak pacTBOPUTEIIb.
PactBOoprl . HacelllieHHBIE M HEHACBILICHHBIE PACTBOPHI

Pacmeopumocmv  eewgecmé 6 6o0e.l MaccoBas mons
BEIIECTBA B pacTBOpe . XHWMHYECKHE CBOWCTBAa BOJBI
OcHoBanusi . Pomp pacTBOpOB B TIPHUPOJAE W B IKU3HHU
genoBeka . KpyroBopor Boawsl B mpupojie . 3arpsisHEHUE
MpH- POAHBIX BOJ . OXpaHa U OYMUCTKA MMPUPOTHBIX BOJ .

Knaccudukaiumss Heopranudeckux coeauHeHuil. OKCUIBI.
Knaccudukamust okcuaoB: cojieoOpasyromiue (OCHOBHBIE,
KHUCJIOTHBIE, am(OTepHbIE) W  HECOJICOOpa3yrolIue
Howmenkmatypa okcuzoB (MeXIyHapoIHasE U TPUBUAIIbLHAS )

dusnyeckne W XHMHYECKHE CBOMCTBA OKCHIOB
ITomydyenue OKCUIOB .

OcnoBanwus. Kiaccudukamuss ocHOBaHHN: MIENOYH H
HepacTBOpUMBIe oOCHOBaHWsA. HomeHkaTypa OCHOBaHHH
(MexxnyHapomHass ©W  TpuBUalbHas) . OHU3WYECKHE U
XUMHUYECKHE CBOMCTBA OCHOBaHUM . [loyyeHue ocHOBaHUM

Kucnorel. Knaccudwukamuss kucinor. Howmenknarypa
KHUCIOT (MEeXAyHapoJHasi U TpuBHalibHasA) . PU3ndyecKkue u
XUMHYECKUE CBOMCTBA KUCIOT . PsJ1 aKTHBHOCTH METaIJIOB
H . H . bekerosa . I1o- nydyeHue Kucior .

Commn. Homenkmnarypa cojen (MexxyHapoHast "
TpUBHUAJIbHAS) .

dusznueckue M XUMHUYECKHE CBOWCTBa cosiek . Ilomyuenue
coei .

I'enernueckas CBsI3b MEXAY KJlacCCaMH HEOPraHUYECKUX
COCIUHEHUM .



XUMHUYECKUN DKCIEPUMEHT: Ka4yeCTBEHHOE
ONIPpEHICIICHUE COACPKAHUA KUCIOpOJa B  BO3IAYXE;
IIOJy4YeHuEe, coOHpaHUE, pACIIO3HAaBAaHUE M U3YyUYCHHE
CBOMCTB KHCIJIOpPOZa; HaOJIIOAEHHE B3aUMOJEHCTBUS
BEILIECTB C KHUCJIOPOJOM M YCIOBHS BO3HUKHOBEHUS U

NpeKpalieHust TopeHus (I1o)kapa); O3HAKOMJIEHHE C
oOpa3uaMu OKCHUJOB M  OIIMCAaHHME HMX  CBOMCTB;
HOoJIyde€HHe, coOupaHHe, paclOo3HaBaHUE U U3yUYEHUE

CBOMCTB BOJIOPO/Ia (ropenmue); B3aMMO/ICHCTBUE
BOJIOpOJIa C OKCHJIOM memau(1l) (BO3MOYKHO
HUCITOJIb30BaHUE BHJICOMATEPHUAIIOB); HaOJIIOIeHNEe

00pas3IoB BEHIECTB KOJUYECTBOM | MOJIb;, UCCIEIOBAaHUE
OCOOCHHOCTEN PpacCTBOPEHHS BEIIECTB C pPa3IMdHOU
PacTBOPUMOCTHIO; PUTOTOBJICHUE  PAacTBOPOB  C
OTIpeaeIEHHOMN MacCoOBOW  OoOJIeH PaAcTBOPEHHOTO
BEIIIECTBA;, B3aUMOJEUCTBHE BOJBI C MeETaJIaMH
(HatpuemM u KajabOoueMm) (BO3MOXXHO HCHOJIb30BaHUE
BUAEOMATEPHAIOB); OIIPEAeJICHUE PACTBOPOB KHUCIOT U
IeJo4Yeil ¢ MOMOILBI0 HHAUKATOPOB; HCCIEeI0BaHUE
0o0pa3loB HEOPTaHWYECKUX BEIIECTB pa3- JHUYHBIX
KJIaCCOB; HaOJIroAeHue U3MEHEHUS OKpackKu
UHJIUKATOPOB B pacTBoOpax KHCJIOT U MIEJIOYEH;
n3ydeHue B3auMojieictBuss okcuaa wmeau(ll) ¢
pacTBOpOM CEpHOM KHCIOTHI, KHUCJIOT C MeTajlllaMu,
peakuuii HeUTpanu3aluu; I0JIydeHHE HEePacCTBOPUMBIX
OCHOBaHUI, BBITECHEHHE OJIHOTO MeTajlla APYTUM U3
pacTBoOpa CoJIU; pelUIeHUE YKCIIEPUMEHTAJILHBIX 3a7a4 I10
TEME «Baxueime KJIACChI HEOPTaHUYECKUX
COECIUHEHUI .
[lepnoauueckuii 3akoH u Ilepuopnueckas cucTeMa XUMHYECKUX
anemeHToB /1. . Menneneesa. CTpoeHne aToMOB.
Xumnueckas cBi3b. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH
IlepBble  OOMBITKA  KJIACCU(MPUKAIMH  XHUMHUYECKUX
sieMeHTOB. [loHsTHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(menoyHble U MICIOYHO3EMEJILHBIE METaJIbl, TaJIOTeHHI,
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WHEPTHBIC Ta3bl) . ODJIEMEHTHI, KOTOpPhIE O00Opa3yroT
amdoTepHbIE OKCHBI U TUAPOKCH/IBI .

Ilepuonnyeckuit  3akoH. Ilepuomundeckass  cucrema
XUMHUYECKUX 3JIEMEHTOB JAN Meneneena.
Kopotkonepruoanas u JUIMHHOTIEpUOAHAS dhopmbl
Ilepnoauyeckoii CUCTEMBI XUMHYECKHUX 3ieMeHTOB/l . 1
. Menneneesa . Ilepnoasl u rpymnmsl . PU3nyecKnii CMbICII
IO- PSAJIKOBOTO HOMEpa, HOMEPOB Mepuojla W TIPYIIIbI
DJIEMEHTA .

Ctpoenune atromoB . CocTaB aToMHBIX sifep . M3oromsl
OnektpoHbl . CTpoeHHE JJNEKTPOHHBIX OOO0JO0YEK aTOMOB
nepBbIX 20 XMMHYECKHUX 3J1eMeHTOB lleprnoanueckoit cucTembl
J . W . MenneneeBa . XapaKTE€pUCTHKAa XHWMHYECKOTO
JJIEMEHTA [0 €ro MoJiokeHutro B Ilepmoanueckoit cucreme [|
.. Meunneneena .

3aKOHOMEPHOCTH  U3MEHEHHsI  paguyca  aTOMOB
XUMHYECKUX  3JIe-  MEHTOB, METaJUTHYECKUX u
HEMETAJUIMYECKUX CBOWCTB MO TIpyIlllaM U HepuoJam
3nauenue Ilepuoanueckoro 3akoHa u Ilepuoamyeckoi
CHUCTEMBI XUMHYECKHUX SJIEMEHTOB IJIsI PAa3BUTHs HAyKH

u npaktu- ku . J . WU . MenneneeB — yd€HBIA H
rpakJIaHUH .
Xumuueckass  cBa3b .  KoBasieHTHass  (mossipHas U

HGHOHHpHaﬁ) CBA3b . SHCKTPOOTpI/II_IaTeJIBHOCTB XUMHYCCKHUX
aeMeHToB . MoHHas CBA3b .

Crenenp okuciaeHus . OKHCINTENbHO-BOCCTAaHOBUTEIILHEIE
pC€aKkiuu . HpOI_IGCCBI OKHCJIICHHUA KW BOCCTAHOBJICHUAA
OKHCIIMTEIN ¥ BOCCTAHOBUTEIH .

XUMHYECKUI OKCIICPUMCHT: HU3Yy4YCHHUC O6p33HOB
BCIICCTB MCTAJI- JIOB W HCMCTAJIIIOB, B3aHMOJECHUCTBHUE
TUApPpOKCHUAa IIMHKa C pacTBOpaMH KHCIOT H Luenoqeﬁ;
IIPpOBCIACHUC OIIBITOB, NITIOCTPUPYOIIIHUX IIpUMCEPbI
OKHUCIHUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ (ropeHHe,
PCAKIINHN PA3JIOKCHUS, COCI[I/IHCHI/ISI) .

Peanuzanus MCKIIPCIAMCTHBIX CBs3eil IIpu
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U3YyUYEHUH  XUMHUU B 8 KJIACCE OCYIIECTBIISIETCS 4epe3
HUCIIOJIL30BAaHUE KaK OOINMMX EeCTECTBEHHO-HAYYHBIX
NOHSTUM, TaK U MOHATHUM, SBJISIIOIIUXCSI CHCTEMHBIMHU JJI51
OTJICIbHBIX NPEAMETOB €CTECTBEHHO-HAYyYHOI'O [TUKJIA .

9 KJIACC
BemectBo u xumuueckas peakiys

Ilepuonnyeckuit  3akoH. Ilepuomndeckass  cucrema
xumMudeckux snemeHtoB J[ . I . MenneneeBa . CtpoeHue
aToMOB . 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX TEPUOIOB, Kalus,
KaJIbIIMsI W HUX COCOUMHEHHM B  COOTBETCTBUM C
NOJIOKEHUEM »JeMEHTOB B llepuoamydeckoil cucreme wu
CTPOCHHUEM HX aTOMOB .

CrtpoeHune BemiecTBa: BUJbI XUMUYECKON CBA3U. THITHI
KPUCTAJUIMYECKUX  PEMIETOK, 3aBUCHUMOCTH CBOWCTB
BEIIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH U BHJIA
XUMHYCCKOMN CBSA3H .

Krnaccudukanys w HOMEHKIATypa HEOPTraHUYECKHX
BEIIECTB (MEXIyHapOIHAas u TpUBHAIbHAST)
XUMHYCCKHE CBOMiCTBa BEIICCTB, OTHOCSIIHUXCSI K
pa3IMuyHBIM KJIacCaM HEOPraHUYECKHUX CO- CAUHEHUI,
T€HETUYECKas CBsI3b HEOPraHNYECKUX BEIECTB .

Krnaccudukanmyss XUMUYECKUX PEaKIIUKU 10 Pa3IuYHBIM
npu3sHakaM (IO YHCIy HW COCTaBy Y4YacCTBYIOIIHUX B
peaKIiMMu  BEIIeCTB, IO TerwioBoMy 3ddekry, 110
H3MCHEHUIO CTercHeu OKHCJICHUS XUMHYCSCKHUX
3JIEMCHTOB, o o0paTuMOCTH, 1o y4acTHIO
KaTajii3aropa) . DK30- W DHIOTCPMHUYECCKHUE PEaKIUH,
TEPMOXUMHYECKHUE YPABHEHMUS .

IlonsTe 0 ckopocTH XUMHUUYECKOU peaknuu. [loHsitue
00 00paTUMBIX U HEOOPATUMBIX XMUMHUYECKHUX PEaAKIUIX .
IloHsiTHE O TOMOT€HHBIX U TE€TEPOTE€HHBIX PEAKIIMIX
llonamue o xumuueckom paeHogecuu. Daxmopuol,
grlusAOWuUe Ha CKOPOCMb XUMUYECKOU peakyuu u
NOJI0dHCEHUE XUMUUECKO20 PABHOBECUSL.
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OKUCINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH,
AJIGKTPOHHBIN OaIaHC OKUCIIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBlIeHUE YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C
HCIIOJIb30BaHMUEM METOa JIEKTPOHHOTO OanaHca .

Teopus 3JIEKTPOJIMTUYECKON JIUCCOLIMALIVH.
DNEKTPOIUTBl U He- 3JIEKTpoauThl. KaTuoHBI, aHMOHBI
MexaHu3M AuccolMalu BEIIECTB C PA3JIMUYHBIMU BUJAAMU
xuMu4yeckor cBsa3u . CreneHp nuccouuanuu . CuibHbIE U
cJy1abble 3JEKTPOJIUTHI .

Peakuiun wnoHHOro oOMeHa . YcCIOBUSI NPOTEKaHUS
peakiuii HMOHHOTO OOMEHA, MOJHBIE M COKpallléHHbIE
HMOHHBIE YypaBHEHHUs1 peakuuid . CpoHcTBa KHCIOT,
OCHOBAHMH W COJIE B CBETE€ TMPEIACTaBICHUU 00
IEKTPOJIMTHUECKON aucconuanuu . KaudecTBeHHbIE
peakiiu Ha UOHBI . [lonamue o eudpoausze coneu .

XUMHUYECKUN 3KCIIEPUMEHT: O3HAKOMIJIEHUE C
MOJEISIMH KPHUCTAIUIMUYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB W HeMeTauioB (rpadura wu
ajMaza), CIOKHBIX BEHIeCTB (XJopuaa HaTpus);
HUCCJIEIOBAHME 3aBHUCUMOCTH CKOPOCTH XHUMHYECKOMI
peakiuuu OT  BO3JAEUCTBUS  Pa3IUYHBIX  (AKTOPOB;
Hnccie0BaHue AIEKTPONPOBOJHOCTH pacTBOpOB
BEIIECTB, IpoIlecca AUCCOILMAIUNA KUCIOT, IIeJIoYe , U
cosieii (BO3MOYKHO HCIIOJIB30BAaHUE BHJICOMATEPUAIOB);
OpO- BEAEHHE OMNBITOB, WILUIIOCTPUPYIOMIUX HOPU3HAKU
OpOTEKaHUsl peakuii HOHHOTO oOMeHa (oOpa3zoBaHUE
ocajJka, BbIJICJICHHE ra3a, oOpa3oBaHHE BOJIbI); OMNBITOB,
WLTIOCTPUPYIOLITUX OpUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEJILHBIX peakluili (ropeHwue,
peakuMU pPa3l0XKEeHUsl, COEIAMHEHHUs); paclio3HaBaHUE
HEOPraHWYECKHUX BEIIECTB C IIOMOIIBIO KadyeCTBEHHBIX
peaknuii Ha MOHBI; PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1ad .

Hemertanibl 1 uX coenHeHuS
OO6miast  xapakTepucTuka raioreHoB. (OcoOeHHOCTH
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CTPOCHHUSI AaTOMOB, XapakTEepHbIE CTENCHU OKHUCICHUSI.
CtpoeHne u (PU3UIECKUE CBONCTBA MPOCTBHIX BEIICCTB —
rajoreHoB . XHUMHYECKHME CBOWCTBAa Ha MOpUMEpE XJIopa
(B3auMozeiCTBHE C MeTallaM{, HEMETAJLJIAMHU, IIeJI0UYaMM)

XnopoBonopon . ConsHass KUCIOTa, XUMHYECKHE
CBOMCTBA, IOJIy4E€HHE, IIpUMEHeHHue . JlelicTBue xyopa u
XJIOPOBOZIOPOJA HA OpPraHW3M  4eloBeka . Baxneiue
XJIOPUBI U UX HAXOXIEHHUEB MPUPOJIE .

O6mrass  xapaktepucTuka 23jieMeHTOB  VIA-rpymnmsl.
OCOOEHHOCTH CTpPOEHHSI aTOMOB, XapaKTEpHbIE CTEIEHU
OKHUCJICHHUS .

Crtpoenue u puU3NIECKHUE CBONMCTBA MPOCTHIX BEIISCTB —
KHCJIO- poJa ®W Cephl. AJUIOTPOINHBIE MOIAU(UKAITAN
KUCIOpoda W cepbl . XHUMHYECKHME CBOWCTBA CEpPbI
CepoBosioposi, cTpoeHHE, (PU3NUECKHe U XUMHUYECKUE
cBoricTBa . OKCHUIIBI CEPBI KaK MPEICTABUTEIN KHUCIOTHBIX
okcusoB . CepHasi KHCJIOTa, (DU3UUECKHE U XUMHUYECKUE
CBoOMcCTBa (0OIIME Kak TIPECTABUTEINSI Kjacca KHUCJIOT U
cnenududeckue) . XUMHUYECKHE PEaKIuH, JIeKaIhue B
OCHOBE IIPOMBIIIEHHOTO Ccrocoba TMOJIydYeHUsI CepHOU
kuciaotel . Ilpumenenune . Conu cepHOM KHUCIOTHI,
KauyecTBEHHasl peakiuss Ha cyibdar-uon . Haxoxnenue
ceppl U €€ coeauHEHUH B TMpupose . XUMHUUYECKOE
3arpsi3HEHUE OKPYKAIoIIel cpeabl COEAUHEHUSIMU CEpbl
(KMCOTHBIE MOXIU, 3arpsi3HEHUE BO3JlyXa U BOJOEMOB),
CocOOBI €ro MPEeAOTBPAILICHHUS .

OO6miasi  xapakTepUCTHKAa  DJIEMEHTOB  VA-TpyIIIEbIL.
OCOOEHHOCTH CTpPOEHHSI aTOMOB, XapaKTEpHbIE CTEICHU
OKHCJICHUS .

A3OT, pacmnpocTpaHeHue B mpupojae, (¢(U3NUYECKHEe U
XUMHYECKHe cBoiicTtBa . KpyroBopor a3ora B mpupone
AvMmuak, ero (Qusnyeckme W XHUMHYECKHE CBOMCTBA,
nonyyeHue u npumenHeHue . Conm aMMOHHUS, UX
(pu3nyeckue MW XUMHYECKHE CBOWMCTBA, HNPHUMEHEHUE
KauecTBennass peakiuuss Ha HWOHBI aMMOHHS . A3OTHas
KHUCIO0Ta, ©€ mnonydyeHue, ¢U3NUECKHUEe U XUMHUYECKHE
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cBoiicTBa (0O0IIME Kak MPEICTAaBUTENA Kiacca KHUCIOT |

cienuudeckue) . Mcnonap3oBaHHME HHUTPATOB U COJIEH
aMMOHHMSI B KauecTBE MHMHEPAJIbHBIX yHnoOpeHui
Xumuueckoe 3arpsi3HEHUE OKpYy>Karolen cpenbl

COCIMHEHUSIMH a30Ta (KHUCJIOTHBIC JOXIW, 3arps3HEHUE
BO3/JyXa, IIOYBBl U BOJOEMOB) .

®ocdhop, amrorpormHble  Momupurkanmu  ¢gocdopa,
(pmzngeckue n xummudeckue corictea . Okcupa pocdopa(V)
u ¢dochopHass KucIOTa, (QU3HUECKHE U XUMHUYECKHUE
cBolicTBa, moinydyeHue . MHMcnonp3oBanue ¢ocdaroB B
KadyecTBE MUHEPAJIbHBIX YIOOpEHUH .

O6mrass  xapaktepuctuka sieMeHToB  [VA-rpynmnsl.
OCOOCHHOCTH CTPOECHHSI aTOMOB, XapaKTEepHBIC CTETCHU
OKUCIICHUS .

Yruepon, AJUTOTPOITHBIE Mo UG uKaInu,
pacripocTpaHeHHe B TIPH- poJie, GU3NIECKHE U XUMHUYCCKUE
cBoiicTBa. Ancopbuius . KpyroBopor yriepojia B mpupoJie .
Oxkcuapl yriaepojaa, uX (QuU3NYECKMe ¢ XUMHYECKHUE
CBOMCTBa, AEWCTBHUE HA >KHUBBIE OPraHU3MbI, MOJyYEHHE
U TIPUMEHEHHE . DKOJIOTUYECKHE MPOOJIEMBbI, CBI3aHHBIE C
OKCHJIOM yriepoaa(IV); TUTIOTE3a rJ100aTbHOT'O
MOTEIUVICHUST KJIMMAaTa; IMapHUKOBBIA 3(Pdext . YrompHas
KHUCIOoTa M €€ Ccoju, uX (QU3NYEeCKHe U XUMHYECKUE
CBOWCTBA, MOJydeHHEe U mnpuMeHeHue . KaudecTBeHHas
peakuus Ha kapOoHAT-UOHBI . Vcnonbp30BaHue KapOOHATOB
B ObITy, MEIUIHUHE, IPOMBIIIJIEHHOCTH M CEIbCKOM
XO35IMCTBE .

IlepBoHauanbHbIE TIOHSATUS 00 OpPTaHUYECKUX
BEIIeCTBaX KaKO COSAWHEHUSX yriiepojsa (MeTaH, 3TaH,
9TUJICH, AalleTUJIEeH, JTaHoJ, TJHMIEPUH, YKCyCHas
KUcHoTa) . Mx cocmaé u xumuueckoe cmpoerue. llousitue
0 OHOJIOTUYECKM BaXKHBIX BEIIeCTBaxX: >XHUpax, Oenkax,
yIjaeBoJlax — ¢ HWX POJH B JKU3HH YEIIOBEKa
Mamepuanvroe e0UHCMB0 op2aHuyecKux u
HeopeaHu4ecKux coeOuHeHul.

Kpemuwuii, ero ¢usnyeckue u XUMHYECKHE CBOICTBA,
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noirydeHue u npumeHeHue . CoeauHEHHs] KPEMHUS B
npupoae . OOmme npeacraBiIeHUs 00  OKCHUIC
kpemuusa(1V) u kpemuueBoi kuciore . CHIIMKATBI, UX
HUCIIOJIL30BaHUE B OBITY, MEAUIIMHE, IIPOMBINIJICHHOCTH .
Baoicnetiuuue cmpoumenvuvie mamepuanvl: Kepamukd,
cmekno, yemenm, OemoH, owcenezobemon. Ilpobremuvi
bezonacHozco UCNOIb306AHUS CmMpoumenbHvlx
Mamepuaios 6 NOBCEOHEBHOU HCUZHU.

XUMHUYECKUN  DKCIIEPUMEHT: H3y4YeHHe oO0pas3ioB
HEOPraHUYECKHUX BENIECTB, CBOWCTB COJITHOW KHUCJIOTHI;
MPOBEACHUE KAUYSCTBEHHBIX PEaKIUi Ha XJIOPHI-UOHBI U
HAOJIIOJICHWE TPU3HAKOB WX NOPOTEKAHWsS; ONBITHI,
oTpakarolue (Qu3nIecKkue M XUMHUYCSCKHE CBOMWCTBA
raJIOTeHOB U UX COCJIMHEHUH (BO3MOXKHO HCITOJIB30BaHUEC
BHUJIEOMATEpHaJIOB);  O3HAKOMJIEHHME C  oOpa3namMu
XJ0puaoB (rajio- TEHUJ0B); O3HAKOMJICHHE C OoOpa3iamMu
cepbl U e€ COoeaAWHECHHSMU (BO3MOXKHO HCIIOJIL30BaHUC

BHJICOMaTEPHUATIOB); HaOJIFOIEHNE nmpoiecca
oOyriauBaHus caxapa noj JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOThI; HU3Yy4YCHHE

XUMHUYECKUX CBOWCTB pa30aBIEHHOW CEPHOU KHUCIOTHI,
OpOBEACHUE KAauyeCTBEHHOW peakluu Ha cyJb(aT-uoH Hu
HaOJII0JIeHHWEe TpU3HaKa €€ MPOTEeKaHUs; O3HAKOMJIEHUEC
¢u3umueckumMu cBoiicTBamMu a3ora, d¢dochopa U HUX
COEeIUHEHUN (BO3MOXKHO HUCTIOJIB30BaHUE
BHUJICOMATEpHAIOB), OOpa3laMu a3oT- HbIX U (pochopHBIX
ynoOpeHuii; 1mojydyeHue, coOupaHue, paclno3HaBaHUE U
U3y4YEeHHUE CBOMCTB aMMMaKa; MPOBEACHNE KaueCTBEHHBIX
peakuii Ha MOH aMMOHHUSI U (ocdaT-uUOH U H3yUEHHUE
OPU3HAKOB UX MIpOTEKaHUs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHON a30THOU

KHUCJIOTBI €  Meablo  (BO3MOXXHO  MCIOJIb30BaHUE
BUJIEOMaTepHaJIoB); U3yUdeHHue Moesei
KPUCTAJUITMYECKUX  PEHIETOK ajMasa, rpadwura,
(pynnepena; o3HakKOMJIEHHE C IIPOLIECCOM aJCOPOIUU
PacTBOPEHHBIX BEMIECTB AaKTUBHUPOBAHHBIM YyIJIéM U
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YCTPOMCTBOM TNPOTHBOras3a; MNoJy4YeHHe, coOupaHmue,
pacno3HaBaHHE U U3YyUYEHHE CBOMCTB YIJIEKHCIIOIO ra3a;
NpOBEJACHUE KAYEeCTBCHHBIX pEaKIUil Ha KapOoHAT- U

CHJIMKAT-UOHBI 51 U3y4YCHHE IIPU3HAKOB ux
NPOTEKAHMWs; O3HAKOMIICHHUE C NPOAYKIHEH CHUIIMKATHOU
IIPOMBIIUJICHHOCTH;  pPELICHUE SKCIIEPUMEHTAIIBHBIX

3a7a94 1o TeMe «BaxHeMimne HeMeTaIbl M HUX
COCJIMHCHUSD .
MeTalisl ¥ MX COCAUHEHHUS

OO11asi XapakKTEepUCTUKAa XUMHUYECKUX DJIEMEHTOB —
METAaJIJIOB  Ha OCHOBaHHU ux MOJIOKEHU ST B
Ilepunoanyuecko cuctreMe XUMHUYEeCKUX 3ieMeHToB [ . 1 .
MenaeneeBa U cTpoeHUs1 aTOMOB . CTpOCHHE METAIIJIOB .
Merannmuyueckass CBsI3b W METAJUIMYECKasT KPUCTAJLIH-
qecKasl peméTKa . DIEKTPOXUMHUYECKUN Pl HallPsHKECHUM
MeTan- JoB . PDHU3HUECKHEe W XHMHYECKHWE CBOMCTBa
meTtauioB . OOmme crnocoObl MOJYyYEHHS METAJJIOB
IToHssTHE O KOPPO3UU METAIIIOB, OCHOBHBIC CIIOCOOBI
3alUTBl X OT Koppo3ww . CrimaBel (CTalb, YyTyH,
JIIOPATIOMUHHUM, OpOoH3a) W UX TNPUMEHECHHE B OBITY H
OPOMBINIJIEHHOCTH .

[Mlemounbie MeTawibl: moJiokeHUEe B Ilepuogmueckoi
cucreMe xumudeckux siaeMeHToB JI . W . Menaeneena;
CTPOCHHUE HX AaTOMOB; HAaxXOXJCHHE B IIPUPOJIE
duznyecKkrue 1 XUMHUYECKHUE CBONCTBA (Ha MpUMeEpe HATpHUs
u Kanusi) . OKCuIbl W THIAPOKCHUABI HATpUS W Ka- JIUS .
IIpuMeHeHne MICTOUYHBIX METAJIIOB U UX COCTUHEHUM .

IllenoyHo3eMenbHbIE METAJIbl MarHuii ©W  KaJlblIWH:
nosoxxkenue B Ilepuoamyeckoil cuUcTeMe XHUMHYECKHUX
snemenToB JI . M1 . MeHpaeneeBa; CTpOEHUE MX AaTOMOB;
Haxo)kJieHne B Iipupoae . Pu3n4YeCcKHe U XUMHUUYECKHUE
CBOMCTBA MarHvs W KanblHusa . BaxHellnne coeauHEHUS
Kanblus (OKCHA, TUAPOKCHUA, coiin) . JKECTKOCTH BOABI U
CIIOCOOBI €€ yCTpaHEeHUS .

AmoMunuii: nonoxenne B Ilepuonmueckoir cucreme
xumuuyeckux snemeHtoB J[ . M . Menneneesa; crpoeHue
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aTomMa; HaxoXkJAeHue B npupoae . Dusuueckue U
XUMHYECKHE CBONCTBA alfOMHUHUS . AMPOTESpPHBIE CBOWMCTBA
OKCHJAa ¥ TUAPOKCHUIA AJIFOMUHUS .

Keneszo: monoxenue B llepuomnueckoit cucreme
xumuuyeckux aneMeHtoB [ . M1 . MenneneeBa; crpoeHue
aToMa; HaxoXJeHue B nOpupore . Dusmueckue U
XUMHUYECKHE cBOMcTBa keine3a . OKcHAbl, TUAPOKCUABI U
commu xene3a(ll) mu xemesa(lll), mx cocraB, CBOWCTBa U
MOJIyYEHHE .

XUMHUYECKUU DKCIIEPUMEHT: O3HAKOMIJIEHUE c
oOpa3uamMu MeTaji- JOB U CIJIaBOB, UX (PUIHMUECKUMU
CBOMCTBaMU; U3yUYE€HHUE PE3YJIbTATOB KOPPO3UHU METATJIOB

(BO3MO>KHO HUCIIOJIb30BaHUE BUJIEOMAaTEpHATIOB),
0oCcOOeHHOCTEN B3aMMOJJIECHCTBHUS OKCHIOA KalbIUs U
HaTpUsT  C BOJIOH (BO3MOXXHO HCITIOJIb30BaHUE

BUJIEOMAaTEpHaJIOB); MCCIE€JOBAaHUE CBOMCTB KECTKOM
BOJBI; MpoIecca TOPSHUs JKelie3a B KHCIIO- pPoJe
(BO3MO>KHO HUCITOJIb30BaHHUE BHJICOMATEPHUAIIOB);
OPU3HAKOB TMPOTEKAHUsI KAadeCTBEHHBIX peakluil Ha
HOHBI (MarHusi, KaJIbIUs, AJITIOMAHUS, TUHKA, >kene3a(1l)
u skenesza(lll), memau(Il)); HabOmrOIEeHWE W OIMMCaHUC
OPOIIECCOB OKpalIMBaHUs TUIaMEHH HWOHAMHW HaTpus,
Kaliusi W KajJblusg (BO3MOXKHO  HCHOJIB30BaHHUE
BUEOMATEPHAJIOB); HccieIoBaHue aMm(pOTEepHBIX
CBOMCTB THUAPOKCHA AJIIOMUHUS U TUAPOKCHUOA IIMHKA;
peuieHrue -SKCHEePUMEHTAJIbHBIX 3aJlad [0 Te- Me
«Baxxnetnme MeTaibl U UX COSTUHEHUSD .
XuMHS U OKpyXKaromas cpeaa

HoBrie Marepumanbl u TexHoJoruu . BemectBa u
MaTepHuaibl B I10- BCEIHEBHOM >KU3HU YelOBeKa . XUMUS
U 310poBbe . bezomacHoe HCHOIb30BaHHUE BEUIECTB U
XUMHYECKUX peaknuii B OwbiTy . IlepBas mo- mois npu
XUMHYECKHUX 0KOrax M oTpaBlIeHUsX . OCHOBBI DKOJIOTH-

YEeCKOM TI'PaMOTHOCTH . XHMMHUYECKOE€ 3arpsi3HECHUE
OKpY Karoleu cpenabl (mpenenvHast JIOITy CTUMAast
KoHIileHTpanusi BemectB — [IJIK) . Ponp xumuu B
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pELIeHUH KOJIOTHYECKUX MTPOOIEM .

IlpupoaHple  UCTOYHHUKH  YIJIEBOAOPOJOB  (yroJsb,
OPUPOAHBIN Ta3, HEPTH), NTPOAYKTHI UX NEepepadbOTKH, UX
pOJIb B OBITY ¥ HPOMBIIIIICHHOCTH .

XUMHUYECKMU  DKCIIEPUMEHT: U3YyYEHHUE 00pas3mnos
MatepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, IIOJIMMEpPHbIE
Marepuassbl) .

Me:knpeaMeTHbIe CBA3H

Peanuzanmss MeXOpeaMETHBIX CBSI3€ NPU HW3YYEHUU
XUMHH B 9 Kiacce OCYHIECTBISIETCS  4Yepe3
HUCIIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-Hay4YHBIX
HOHSITUI, TaK U TIOHATUHN, SIBJISIFOLINXCSI CUCTEMHBIMU IS
OTJZIEJILHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA .

OOmue ecTecCTBEHHO-HAay4YHbI€ MOHSTHS: Hay4YHBIN
(paxkT, rumoreza, 3aKOH, TEOpHUs, aHaAJIN3, CHHTE3,
KJ1accuukKanus, MNEePHUOJIUYHOCTD, HabJr0/IeHUE,
SKCIIEPUMEHT, MOJEIUpPOBaHUE, U3IMEPEHUE, MOJEIb,
SIBJICHUE, TTApPHUKOBBIN 3(P(PeKT, TEXHOJIOrus1, MaTepuailbl
. ®u3uka: mMarepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, HYKJIMJ, HW30TOIIbl, PAaIMOAKTHUBHOCTb, MOJIEKYJIA,
DIIEKTPUYECKUMN 3a- pAan, MIPOBOJHUKH,
MOJIyIIPOBOJTHUKH, IUDJIEKTPUKHU, (POTODIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSIHUE

BEIIISCTBA, ras, pacTBop, pacTBOPUMOCTD,
KpUCTAJUIMYECKasi  peni€rka, CIUIaBbl, (QU3UYEcKue
BEJIMYHHBI, SITUHHUIIBI U3MEpCHHS, KOCMHYECKOE
MIPOCTPAHCTBO, MJIAaHEThI, 3BE34b1, COJTHIIE .

buomnorus: ¢doTocunres, JbIXaHUE, ouocdepa,
IKOCHUCTEMA, MUHEpaTbHbBIC yaoOpeHwusi,

MHUKPORJIEMEHTBI, MaKpOA’JIEMEHTBI, NHUTa- TEJIbHbBIC
BEIIIECTBA .

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpab,
TOpHBIE TIOPOJIbI, MOJIE3HBIE MCKOMAaeMble, TOMJIUBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE ~ PE3YJBTATBI  OCBOEHHUSA  YYEBHOI'O
IIPEAMETA «XUMHSl» HA YPOBHE OCHOBHOI'O OBHIEI'O
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OBPA30OBAHUA
JIMYHOCTHBIE pe3yIbTaThl

JIndHOCTHBIE  pe3yJibTaTbl OCBOCHHUS  HPOIrPaAMMbI
OCHOBHOT'O 00IIIero oOpa3oBaHUs JIOCTUTAIOTCS B XOJIC
o0y4deHus XUMUU B €IUHCTBE y4eOHOM u
BOCIIUTATEIbLHOM ACATCIIBHOCTU OpFaHI/I3aHI/II/I B
COOTBETCTBUUN C TpaaIUuIIUOHHBIMHA pOCCHﬁCKHMH
COLNUOKYJIBTYPHBIMH H AYXOBHO-HPaBCTBCHHBIMHU
HOECHHOCTAMU, IIPUHSATBIMH B O6HICCTBC InmpaBuJIaMM H
HOpMaMHu TIIOBEACHUSI M CIHOCOOCTBYIOT TIIpolieccaM

CaMOIIO3HaHUSI, caMOpa3BUTHS U  COIMAJIM3aIUU
0o0yyJaronmxcs .
JInaHOCTHBIE pe3ynbTaThl OTpakaroT

chopMHUPOBAHHOCTH, B TOM YHCJI€ B YaCTH:
IMaTpuoTHYecKOro BOCMUTAHUS

1) IEHHOCTHOTO OTHOIOCHUS K OTCYECTBEHHOMY
KYJIBTYPHOMY, HCTOPHUUYECKOMY W Hay4YHOMY HaCIJIEeIHIO,
NOHUMAaHHUsl 3HAUYCHUS XWUMHYECKOW HAyKH B IKHU3HH
COBPEMEHHOTO oO11ecTBa, CIIOCOOHOCTH BJIaIETh
JIOCTOBEPHOU MH(pOPMAITMEH O TIePEIOBBIX TOCTUKCHUSIX
U  OTKPBITUSIX MHPOBOM ¢ OTEYECTBEHHOW XMMHHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE
MHpa U OOIIIECTBA;
2. I'paxknaHcKoro BOCIUTAHUS

2) MOPEICTaBJICHUS O COLMAIbHBIX HOPMaxX W IpaBUIax
ME KJIIMIHOCTHEBIX OTHOIICHUN B KOJIJICKTHBE;
KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIENOBATEIILCKOM, TBOPUECKOM, U
JpYyTuX BHAAX JIE€SATEIBbHOCTU; TOTOBHOCTU K pa3HO-
0o0pa3HOW COBMECTHOU NEATCIIBHOCTH IPU BBIITOJTHCHUH
Y4eOHBIX, MMO3HaBaTEIbHBIX 3ajad, BBIITOJTHECHHUH
XUMHYECKUX  DOKCOEPUMEHTOB, CO3/IaHUU  YYEOHBIX
OPOEKTOB, CTPEMJICHUsI K  B3aUMOIIOHMMaHHUIO U
B3aUMOIIOMOIIHA B npouecce 3TOU y4ueOHOM
OESITEIIbHOCTHU, TOTOBHOCTH OLICHUBATHL CBOE IMOBEJICHUE U
NOCTYIIKW CBOMX TOBapHUIEH C NO3ULIUU HPAaBCTBEHHBIX U

20



OpaBOBBIX HOPM C Y4YETOM OCO3HAHUS I1OCIEACTBUN
HOCTYIIKOB;
3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE
MHUPOBO33PEHYECKUX IMIPEACTABICHUMN O BELIECTBE U
XUMHMYECKON peaKIuHd, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
COCTABJISIFOIIIMX OCHOBY JJIs1 HOHUMAaHUS CYLIHOCTHU
Hay4HOM KapTHUHbI MUPA; IPEACTABICHUIN 00 OCHOBHBIX
3aKOHOMEPHO- CTSIX Pa3BUTHS NIPUPOAI, B3AUMOCBSA3AX
4eJIOBEKa C IIPUPOAHOM CPEesIoN, O POJIM XUMHUH B
NO3HAHUM 3TUX 3aKOHOMEPHOCTEM;
HO3HaBaTEeIbHBIX MOTUBOB, HAIIPABJIEHHBIX Ha
MOJIy4€HHUE HOBBIX 3HAaHUM O XUMUH, HEOOXOITUMBIX
JU1s1 OOBsICHEHUsI HaOJII0/1aeéMBbIX ITPOIIECCOB U
SIBJICHUI
NO3HaBaTEeIbHOM, HHPOPMAIIMOHHON U UMTATEIbCKON
KYJbTYpPbl, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEILHOM!
paboThl ¢ ydeOHBIMU TEKCTaMH, CIIPAaBOYHOU
JIATEPATYypPOH, JOCTYINHBIMHA TEXHUYECKUMU
cpelcTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHI;
HHTEpeca K OOYyUYEeHHUIO U MO3HAHUIO,
JIF0003HATEIBbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHHUIO, IPOSKTHOM U MCCIeN0BaTEIbCKON
JIeATEeIbHOCTH, K OCO3BHAHHOMY BBIOOPY
HaITPaBJICHHOCTH U YPOBHs 00y4Y€HUsI B JaJIbHEHIIIEM;
4. DcreTHyeckoe BOCIIMTAHHE

Octerndeckoe (oT rpeu . aisthetikos — 4yyBcTByrOLIMIA, UYBCTBEH-

HBII) — 3TO BOCIUTAHHE YyBCTBEHHOH c(hepbl 00ydaromerocs Ha

OCHOBE BCET0 CIEKTpa ICTETUYECKUX KATETOPHil: IPEKPACHOE,

0e3- 0Opa3HOe, Tparnyeckoe, KOMHUYECKOE, BBICOKOE, HU3MEHHOE .

DCTETUYECKOE BOCIUTAHUE SBJISETCS BaXKHEUIIUM KOMIIOHEHTOM

U YCIOBHEM pa3BUTHS COLMAIBHO 3HAYUMBIX OTHOLIEHUMN

oOyuaromuxcs . CrocoOcTByeT (OPMHPOBAHUIO EHHOCTHBIX

OPHEHTALMH KOJIbHUKOB B OTHOLIEHUH K OKPYXXAIOIIUM JIOASM,

CTPEMJIEHHMIO K UX NMOHMMAHMIO, OTHOUIEHUIO K CEMbE, K MUPHOI

KHU3HU KaK TJIABHOMY MPUHLUIY YEIOBEYECKOTO OOLIEKUTHS, K
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caMoMy ce0e Kak CaMOpEaNM3YIOIIEHCs © OTBETCTBEHHOM
JUYHOCTH, CIIOCOOHON K IO3UTUBHOMY JEHCTBUIO B YCIIOBHSX
COPEBHOBATEJILHOM KOHKYPEHIIUH. Cnocob6cTByeT
(OpMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K TPHPOJE, TPYLY,
HCKYCCTBY, KYJIBTYPHOMY HACJIEIUIO .

IleHHoCcTH MO3HABATEILHOM 1€ATEIHLHOCTH

Hasrixkn HCCHCHOB&T@HBCKOﬁ ACATCIIBHOCTH PAa3sBUBANOTCA B
mporecce  y4eOHBIX MPOEKTOB Ha YpoKaxX H300pa3UTEIbHOTO
HCKyCCTBA M IpU  BBINOJHEHUM  3aJaHUM  KYJIbTYpPHO-
HUCTOPUYECKOUM HATIPABJIICHHOCTH .

JKOJIOrNYecKOoe BOCIIUTAHUE

OKOJIOTUYECKHU  IEJICCOOOpPA3HOrO  OTHOINCHUS K
npupoae KaK UCTOUYHUKY >KH3HU Ha 3emMJie, OCHOBe e
CYIE€CTBOBaAHHsI, IMOHHUMAHUSA LHNCEHHOCTH 3I0pPOBOTIO0 H
Oe3omacHOTo 00pa3a >KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUSI
K COOCTBEHHOMY (U3UYECKOMY HM TMCHXHYECKOMY
3I0POBbIO, OCO3HAHMSI IIEHHOCTHU COOJIIOJICHUS MpaBUII
0e30MmacHOTO MOBEACHHUS IPpU paboTe C BemliecTBamMH, a
TaKk)X€ B CHUTYyalMsIX, YIPOXKAIOUIUX 3/I0POBBIO M KU3HU
JIOJICH;

TpynoBoe BocnuTanue

TpynoBas u cwmbiciOBast JEATENBHOCTh (POPMUPYET TaKue
KauecTBa, Kak HaBBIKM IPAKTHYECKOM (HE TEOPETUKO-
BUPTYaJlbHOU) pabOThl CBOUMHU pyKamH, (GOPMUPOBAHUE YMEHHIM
npeoOpa3oBaHusl PEaTbHOTO KU3HEHHOTO MPOCTPAHCTBA M €ro
opopMIIeHHS, YIOBJIETBOPEHHWE OT CO3JaHUS  PEaTBLHOTO
MPAKTUYECKOTr0 MPOayKTa . BoCcHUTHIBalOTCSA KayecTBa yIoOpCTBa,
CTpEeMJICHHSI K pe3ylbTaTy, MOHHUMAaHHE AICTETUKU TpPY- AOBOM
NeSITeNbHOCTH . A Takke  yYMEHUS  COTPYAHHMYECTBA,
KOJUIGKTUBHOMH TpPYyHOBOH paboThl, pabOThl B KOMaHIE —
oOs3aTenpHble  TpeOOBaHUS K  ONpENEiIEHHBIM  3aJaHHsIM
MIPOTPAMMBEI .

[ToOyxmaeTr wuWHTEpEC K NOPAKTUYECKOMY H3YUYECHHUIO
npodeccuii U Tpyaa pa3IUdIHOTO POJia; YBaXKECHUE K TPYLy
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U pe3yJibTaTaM TPYAOBOH AESATEIbHOCTHU, B TOM YHCJIE HA
OCHOBE IIPUMEHEHHUs NPEIMETHBIX 3HAHUM MO XUMUHU;
OCO3HAHHOTO BbIOOpPAa WHIAMBUAYAJTBHOW TPACKTOPHUH;
OPOAOJDKEHHUSI OOpa3oBaHUsSI C YYETOM JIMYHOCTHBIX
WHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB u MOTpeOHOCTEMH; YCIICIIHOM
npodecCHOHAILHOU JIESITEIIbHOCTU u pa3BUTH
HEOOXOJMMBIX YMEHUN; TOTOBHOCTh aJalTHPOBATHCS B
npogeccrnoHanbHOU cpee;
BocnuThiBaomas npeaMeTHo-3cTeTHYECKAs cpeaa

B mpouecce  XynokKeCTBEHHO-ICTETUYECKOTO  BOCHUTAHUS
oOyuaronmxcs UMeeT 3HaUeHWEe OPraHMu3alMsl IPOCTPAHCTBEHHOM
cpelbl WKOobI . [Ipy 7TOM HIKOJIBHUKU JTOJKHBI ObITH aKTUBHBIMU
y4acTHUKaMH (@ HE TOJIbKO MOTpeOuTensiMu) €€ co3laHus u
opOopMIIEHHSI TPOCTPAHCTBA B COOTBETCTBUM C 3aJlayaMHu
o0pa3oBaTelIbHOM  OpraHu3aluu,  CpeAbl,  KaJleHAApHBIMU
COOBITUSIMM ~ IIKOJABHOH  KM3HM . DOTa  JeITEILHOCTD
oOy4Jaromuxcsi, Kak 1 caM o0pa3 MpeaMETHO- MPOCTPAHCTBECHHOM
Cpelbl  IIKOJBI, OKAa3blBA€T  AKTMBHOE  BOCIUTATEIIBHOE
BO3JICHiCTBME M BIUsSEeT Ha (OPMUPOBAHHE MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAMI U BOCIPUSTHE )KU3HU IIKOJIbHUKAMU .

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeamMeTHbIe pe3yabTaThl OCBOCHHUS
oOpa3oBaTeIbHOM MOPOTPaAMMBI, dopmupyrorcs npu
U3YYEHUU IpeaMeTa « XUMUSD):

. OB1agenne YHHBEPCAJIbHBIMU MO3HABATEJIbHBIMH
NeHCTBUSIMHA

YMEHHEM HCHOJIb30BaTh NPUEMBI JIOTHYECKOTO
MBIIIUICHUS TIPU OCBOCHUY 3HAHUI: PACKPBIBATH CMBICII
XUMHYECKUX MOHSATUHN (BBIIEISITh UX XapaKTEPHbBIC
MpU3HAKW, YCTaHABIWBATh B3aUMOCBS3b C APYTUMH
MMOHSITUSIMHA ),

HWCTIOJb30BaTh MOHATHUS AJIsI OOBSICHEHUS OTACITBHBIX
(bakTOB U sIBJIEHUIT; BELIOUpATh OCHOBAHUS U KPUTEPUU
JUISI KJTacCU(DUKAIIUYA XUMHUYECKUX BEIISCTB U
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XUMHYECKUX PEaAKIHIA;

yCTaHaBJIWBAaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3UMEXKY
00BEKTaMM U3YUYEHUS; CTPOUTH JIOTUYECKUE
paccyxaeHusi (MHIyKTUBHBIE, N€1yKTUBHBIE, 110
aHaJIOTHUH); A€JaTh BbIBOAbI U 3aKIIIOUYEHUS;
YMEHHUEM IIPUMEHSTH B IPOLIECCE TO3HAHUS HOHSITUS
(onpeaMeTHbIE U METallpPeIMETHBIE), CHMBOJINYECKHUE
(3HAaKOBBIC) MOJICJIN, UCITOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh HIMPOKO NPUMEHSEMbIEB XUMUU
MOJE€IbHbIE MPECTABICHUS] — XUMHUYECKUI 3HAK
(cuMBOJI 3JIEMeHTa), XUMHUueckasl popmyia u
YpaBHEHHUE XUMHUYECKOU peaKkIui — IPU PEIICHUUN
y4eOHO-TI03HAaBaTEIIbHbBIX 33J1a4; C YYETOM ITHUX
MOJEIbHBIX MTPEACTaBJICHUHN BBISIBIISITh U
XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU

NU3ydacMbIX OOBEKTOB — XHMHYECKHUX Be-
mMEeCTB U XUMHNYCCKHX peaKHHﬁ;
BBISIBJIATH O6H_II/Ie 3aKOHOMCPHOCTH,

OPUYHNHHO-CJICACTBEHHBIE CBSI3M UM TMPOTHBOpPEUHUs] B
U3y4YaeMBbIXITpolleccax U SIBICHUSIX;
npeiarath KpUTEpUU TSt BBISIBJICHUSI DOTUX
3aKOHOMEPHOCTEH U TIPOTUBOPEUYHIl; CaAMOCTOSATEIBHO
BBIOUpPATh crroco6 peuieHust  ydyeOHOM  3amadu
(cpaBHUBaTh HECKOJIBKO BAapUaHTOB PELICHUs, BHIOUpATh
HauboJjiee MOAXOISAIUN C YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPUEB);
. OBn1agenne YHHUBePCAJIbHbIMH KOMMYHUKATUBHBIMU
NeHCTBUSIMH
YMEHHUEM MCHOJIb30BaTh NOCTABICHHBIC BOIIPOCHI B
Ka4yeCcTBE MHCTPYMEHTA MO3HaHUsI, 2 TAK)XKE B KaUeCTBE
OCHOBBI /TSI POPMHUPOBAHUS THIOTE3HI TI0 TPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUH;
MpuoOpETEeHNE OMbITa 10 MJIAaHUPOBAHHUIO,
OpraHMU3aIlUU U TIPOBEJICHUIO YUEHUYECKUX
SKCIIEPUMEHTOB: YMEHHUE HAOII0AaTh 3a XO- JIOM
npoliecca, CaMOCTOSITEIILHO ITPOTHO3UPOBAThH €0
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pe3yabTat, POpMyIIMPOBaTH OOOOIICHUS U BHIBOJBI 110
pe3yabpTaraM IpPOBEAEHHOIO ONbITa, UCCIIEAOBaHUS,
COCTaBJISITH OTYET O MPOAEIAHHON padoTe;

3. OBy1aieHHE YHHBEPCAJIBHBIMH PEryJIsATUBHBIMH 1eiiCTBUSAMH
1) yMCEHHEM BBIOUpPATD, aHaJIM3UPOBATH u
WHTEPIIPETUPOBATh WH- (POPMAIIMIO PA3JIMYHBIX BUJIOB U
¢bopMm mpencraBiieHUs, IOJy4YaeMyk U3  pa3HbIX

UCTOYHUKOB (Hay4yHO-TIOMYIsIpHAsT JqaTeparypa
XUMUYECKOTO  COJIepKaHHUsI, CHOpaBOYHBIE I1O0COOUS,
pecypcsl HNurepnera); KPUTHUYECKH OLICHUBATh

OPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(MOPMAIIHIO;
YMEHHEM NPUMEHSITh Pa3JIMYHbIC METObI U 3aIPOCHI
pU HO-HUCKe U 0TOOpEe UH(POpMaALIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOUMBIX IS
BBITIOJTHEHUSI YY€OHBIX U MMO3HABATEIIbHBIX 3aJ1a9
onpenesIEHHOro TUNa; IMPUuOOpPETEHUE OIbITa B
00J1aCcTH UCTTOIB30BaHUH
UHPOPMAITMOHHO-KOMMYHUKATUBHBIX T€XHOJIOTUH,
OBJIaJICHUE KYJIbTYypPOI aKTUBHOI'O UCTIOJIH30BaHUS
Pa3IUYHBIX TOUCKOBBIX CHCTEM; CAMOCTOSATEIBLHO
BBIOUPATh ONITUMAIIBHYIO (POpPMY NpeiCTaBIICHUS
nH(OpMaIIMU U WLTIOCTPUPOBATH pellaeMble 3a/lauu
He- CJIOKHBIMH CXEMaMHU, JuarpaMmmMamu, IpyrumMu
dopmamu rpadpuK UX KOMOHUHAITUSIMH;

YMEHHUEM HMCHOJIb30BaTh U aHAITU3UPOBATH B IIPOIIECCE
Yy4eOHOM U UCCIIeI0OBATENbCKON JISSITEIbHOCTH
WHOOPMAIUIO O BIIMSIHUU MPOMBIIIJIEHHOCTH,
CEJILCKOT'O XO03sIMICTBA U TPaHCHOPTa HA COCTOSIHUE
OKpY>Karouieu nNpupoaIHOU Cpeabl;

4. OBiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH el CTBUAMHU
YMEHHMEM 3aJ1aBaTh BOMPOCHI (B X0/Ji€ uanora u/uiu
JIMCKYCCHUH) TIO CYLIECTBY OOCY>KJIaeMOU TEMBl,
hopMyTHpOBATH CBOU MPEATI0XKEHHUSI OTHOCUTEIHLHO
BBIIIOJIHEHUS NIPENJIOKEHHOM 3a/1a4H;
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OpUOOpPETESHUE ONBITA IIPE3EHTAUN PE3YyIbTaTOB
BBIIIOJIHEHUSI XUMHUYECKOI'0 SKCIIEPUMEHTA
(;taGopaTtopHOTroO OmnbITa, 1a00paTOPHOU PadOTHI MO
HUCCII€JOBAHUIO CBOMCTB BEIIECTB, YUYEOHOTO MTPOCKTA);
3aHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU
IIO03HABAaTEIbHOMN M UCCIIEN0BATEIBCKON 1EITEIIBHOCTH
IIPU PELICHUU BO3HUKAIOLINX HPOOJIEM HAa OCHOBE
yu€ra OOIINX UHTEPECOB U COTJIAaCOBAHUS TTO3UIIHMI
(oOcyxaeHusi, OOMEH MHEHUSIMU, «MO3TOBBIC
HITYPMBDY, KOOpAUHALIUSI COBMECTHBIX NEUCTBUIA,
ONpe/IeICHUE KPUTEPUEB T10 OLIEHKE KayecTBa
BBITIOJTHEHHOM paboOThI U JIp .);

VHuBEpCATbHBIME PETYJIATUBHBIMA JISHCTBUAMI

2)  YMCEHHEM CaMOCTOSITCIBHO OIPEACIsATh IICIH
NeSITEIILHOCTH, MJIAaHUPOBATH, OCYIIECTBIIAAThH,
KOHTPOJIUPOBATH u npu HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JICSITCIBHOCTH, BBIOHpATH
Hanooneed3pPEeKTUBHBIC CIOCOOBI PEIICHUS YIEOHBIX U
MO3HAaBaTEIbHBIX 3a- a4, CAMOCTOSTEIBHO COCTAaBIISATH
HWIH KOPPEKTHPOBATH MPEJIOKEHHBIN  aJITOPUTM
AEWCTBUU TPH BBINOJIHEHHUHU 3aJlaHUN C YUYETOM
MOJIYYCHUsI HOBBIX 3HAHHUH 00 N3ydaeMbIX OOBbEKTax —
BCIIIECTBAX W pPEaKIHsIX; OIEHUBAaTh COOTBETCTBHE
MOJIYYEHHOI'O pe3yJibTaTa 3a- SIBJIICHHOMU IISJIH;

3) yYMCEHHEM HCIIOJIB30BaTh u aHAJIM3UPOBATH
KOHTEKCTHI, TIpeajiaraéMble B YCJIOBHUU 3aJIaHUH .

[IpeameTHBbIE pe3yabTaTh

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB 110 OCBOEHUIO
00513aTeIbHOTO COJIEpPKaHUsl, YCTAHOBJIECHHOIO JaHHOM
OPUMEPHOM paboueit OporpaMMou, BBIICIISIIOT:
OCBOEHHbIE 00y4YarolIMMHUCS HAay4yHbI€ 3HAaHUS, YMEHUS U
cnocoObl AeHCTBUM, cnenuduyeckue AjIsl IpeaMeT- HOM
obnactu «XUMUs», BUIBI AESATEIBHOCTH IO IOJTYYSHUIO
HOBOT'O 3HaHMsI, €T0 UHTEPIIPETAUU, IIPEOOPA30OBAHUIO U
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HOPpUMCHCHHUIO B PA3JIMYHBIX y‘-Ie6HBIX 1 HOBBIX CUTyalluAX

IIpenmeTHble pe3yabTaThbl MPEACTABICHBI IO TOJaM
oOyyeHHsT HW  OTpakaloT  CPOPMHPOBAHHOCTh Yy
00y4YarommMxcst CISAYIOIINX YMEHUH:

8 KIIACC

1) packpwvieamvb cmblicsi OCHOBHBIX XHUMHYCCKHUX
MOHSTHUU: aTOM, MOJEKyJla, XHWMHYECKHUH DIIEMEHT,
MPOCTOE  BEHIECTBO, CJIOKHOE  BEIECTBO, CMECH
(omHOpOIHAS u HEOHOPOIHAS), BaJICHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHasi W MOJIEKyJIIpHasi Macca,
KOJIMYECTBO BEIIECTBa, MOJIb, MOJIIpHas Macca,
MaccoBast J0JIsI XUMHUYCCKOI'O DJIEMEHTa B COCIMHCHHU,
MOJISIPHBIN 00BEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJIb,
3IEKTPOOTPUIATEIIBHOCTD, CTECIICHBb OKMCJICHUS,
XUMHUYECKasi peakIiius, KiIacCu(UKalus pPeaKIui:
pPEaKIIu COEAUHEHUS, PEaKIIUNU PA3JIOKECHUS, PECAKIIUH
3aMEIICHUS, peaknuu 00- MEHa, 3K30- )51
SHJOTSPMUUCCKHE PEaKIIUU; TEIIOBOH (P (EKT peaKkIuu;
SJIPO aToMa, DSIJIEKTPOHHBIM CJIOM aroma, aToOMHas
opOburanp, paauyc aroma, XHUMHUYECKas  CBS3b,
MOJIIPHAsT 1 HENOJSAPHAss KOBAJIEHTHAs CBsI3b, HOHHAas
CBsI3b, UOH, KaTUOH, AHUOH, PACTBOpP, MaccoBas A0OJIs
BelecTBa (MPOIICHTHAS KOHIICHTPAIUs) B pacTBOPE;

2) UAAIOCMPUPOBAMb B3aHMMOCBS3b OCHOBHBIX
XUMUYECKUX TIOHATUU (CM . T . 1) B OPUMEHSATH ATH
HOHSTHS IPU ONMUCAHUU BEIISCTBU UX ITPEBPAIICHUI;

3) ucnoavzogams XUMUYECKYIO CHUMBOJIMKY IS
cocTtaBieHusi (GopMysa BeIIeCTB U  ypaBHEHUN
XUMHNYECKUX PEAKIINH;

4) onpedensams BaJIEHTHOCTH aTOMOB JJEMEHTOB B
OWHApPHBIX COCIMHEHUSIX; CTETIEHb OKHUCIICHUS JIEMESHTOB
B OMHApPHBIX COCIMHEHUSX; MMPUHAIIEKHOCTh BEIIESCTB K
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onpenenéHHOMYy KJacCy COeIHMHEeHU no Qopmyiiam;
BUJ XUMUYECKOU CBsI3U (KOBAJICHTHasi U MOH- Hasl) B
HEOPraHUYECKHUX COCAUHEHUSIX;
5) packpvieams cmuica Ilepuoanyeckoro 3akona [l . 11
Mennene eBa:  JIEMOHCTpUPOBATh  NOHUMAaHHUE
OEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX
3JIEMEHTOB OT uWX 1oJiokeHuss B Ilepuonudeckon
CHUCTEME; 3aKOHOB COXpAaHEHUsI MacChl BEILIECTB,
HOCTOSIHCTBAa COCTaBa, aTOMHO-MOJIEKYJISIDHOI'O YYE€HMUs,
3aKkOHa ABOTaApO; onucvléams U XAPaKmepu3zoeams
TaOJIUYHYFO bopmy Ilepnoanueckoit CUCTEMBI
XUMHMYECKHUX JJIEMEHTOB: pa3jinyaTh MHOHSITUS «IJIaBHAas
noarpynmna (A-rpymnma)» Hu  «I100o4YHas MnoArpynna
(b-rpynma)», manbie U OOJIbIINE TIEPUOJIBI; COOMHOCUMb
o0o3HaueHwusl, KOTOpHbIE UMEIOTCS B Tabnuie
«Ilepuoanueckasi cucreMa XUMHUYECKUX 3J1e- MEHTOB /] .
N . MenneneeBa» € 4YHCIOBBIMHM XapaKTEPUCTUKAMH
CTPOCHHUSI aTOMOB XHMHYECKHX DIJIIEMEHTOB (COCTaB H
3apsia siapa, odlee YUCIo 3JIEKTPOHOB U paclpeaeeHue
HUX TI0 DJIEKTPOHHBIM CJIOSIM);

6) Kraccuguyuposams  XUMHYECKHE  IJIEMEHTHI;
HEOpraHUYEeCKHE BEIECTBA; XMMHUYECKHE peaKlnu (110
YUCJIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEILIECTB, 110
Teru1oBOMY (P deKTy);

7) xXapakmepuzosamv (onucvieams) oorue
XUMHUYECKHE CBOMCTBA BELIECTB pPAa3JIMUHBIX KJIACCOB,
NOATBEPIKJiasi ONMCAHUE IIPUME- paMHU MOJIEKYJISIPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUI;

8) mpocHo3zuposamsv CBOMCTBA BEIIECTB B
3aBUCUMOCTHU OT HUX  KayeCTBEHHOI'O COCTaBa,;
BO3MOYXHOCTH IIPOTEKAaHUsI XUMHUYECKUX Ipe- BpaLICHUN
B PA3JIMYHBIX YCJIOBUSX;

9) 6vluuUCcAAMb OTHOCUTEIBHYIO MOJIEKYJISIDHYIO U
MOJIIDHYIO  MacChl  BEILECTB; MAacCOBYKO  JIOJIIO
XUMHUYECKOTO 3JIeMeHTa I10 (Oop- MyJie COECTUHEHUS;
MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE; IPOBOIAMUTH
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pacyd€Thl O YPAaBHEHUIO XUMHUYECKOM pEaKIIUu;

10) npumensams OCHOBHBIE OIIEpPALUN MBICIUTEIBHOMU
JICSITEIbHOCTU — aHajlu3 W CHUHTE3, CpaBHEHHE,
0000111cHHE, CHUCTEMAaTU3aIHIo, KJ1acCu(PUKAIUTO,
BBISIBJICHUE NPUYHUHHO-CJIECJICTBEHHBIX CBsI3€H — IS
U3y4YCHHS CBOWCTB BEIIECTB M XUMHMYECKHUX PEAKIMIA;
€CTECTBEHHO-HAy4YHbIC METO/IbI MMO3HAHUS —
HaOJIIOIEHNUE, U3MEPEHUE, MOJICITMPOBAHUE, YKCIICPUMEHT
(peanbHBII U MBICJICHHBIN);

11) credosams TpaBUIIAM TIOJIb30BAHUST XUMHUYECKOU
NOCyJIOU M J1a0OpaTOpHBIM OOOPYHOBAaHHEM, a TaKKe
npaBmwjiaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUHU C
HHCTPYKIUSIMHA 1O  BBIMIOJHEHUIO  JITaOOpaTOPHBIX
XUMHUYECKUX OIBITOB II0 TOJYYEHUIO W COOUPaAHUIO
ra3oo0pas3HbIX BeIIEeCTB (BOJOpOJa W KHCJIOPOa),
OPUTOTOBJICHUIO PAaCTBOPOB C ONPEACIEHHONW MAacCCOBOU
JI0Jiell  pacTBOPEHHOTO BEMIECTBa; IUIAHUPOBATh U
OPpOBOJAUTH XAUMHUYECKHUE SKCIIEPUMEHTHI no
pacno3HAaBaHUIO pPACTBOPOB MIEJIOYEM W KHUCIOT C
NOMOMNIBIO HWHAWKA- TOpoB (J1akmyc, ¢enondTaicuH,
METHJIOPAHK U P .) .

9 KJTIACC

1) packpeléamsb  cMblCi  OCHOBHBIX  XHUMHWYECKHUX
MMOHSTHUI: XUMHUYECCKUN DJIIECMEHT, aTOM, MOJICKyJia, UOH,
KaTUOH, aHUOH, ITPOCTOE BEIIIECTBO, CIIOYKHOE BEIIECTBO,
BaJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTD, CTCIICHb
OKHCJICHHUSI, XUMHUYECKasi pPEaKIusi, XUMHUYECKasi CBsI3b,
TEIUIOBOM 3(P@PEeKT peakiiuu, MOJIb, MOJIIPHBIH OOBEM,
pacTBop; AJIEKTPOJINUTHI, HEDJICKTPOJINUTHI,
AJIEKTPOJIUTHYUECKAsT AUCCOIIHAIINSI, PEaKIIMH HOHHOTO
oOMeHa, KaTaau3aTop, XWUMHYECKOE€ paBHOBECHE,

O6paTI/IMLIe %1 HCO6paTI/IMBIC peaKnmu,
OKHUCIIUTCIIBbHO-BOCCTAHOBUTCIILHBIC pCaKnmu,
OKHUCIIUTCIIb, BOCCTAHOBUTCIIb, OKHCIICHHUC nu
BOCCTaHOBJICHHUC, AJJI0OTPOITNA, aM(l)OTepHOCTB,
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XUMHYECKas CBS3b (koBanieHTHAas, HOHHAas,
MeTaJIn4uecKasi), KpUCTaJJIMYECKas peléTka,
KOppO3Husl METAJUIOB, CIUIaBbl, CKOPOCTbh XHMHYECKOU
peaknuu, MNOpeAesIbHO JOIIyCTHMas KOHLICHTpalus
(ITAK) BewecTBa;

2) uanrocmpuposams B3aUMOCBSI3b OCHOBHBIX
XUMHMYECKUX HOHATUH (cM . 1T . 1) U OpUMEHSATH ATHU
HOHATHS IPU ONUCAHUU BEUICCTBU UX ITPEBPALLCHUI;

3) ucnoanvzoeamb XUMHUYCECKYIO CHMBOJIHUKY JJIsI
cocTtaBieHusi (GopMyJ BEIIeCTB W  ypaBHEHUU
XUMHWYECKHUX PEaKIN;

4) onpedensimb BAIEHTHOCTh W CTEMEHb OKWUCJICHUS
XAMHWYECKUX DJIEMEHTOB B COCJIUHEHUSIX pPa3JIu4dHOr0
COCTaBa; MPHUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy CO€IMHEHHH no dopMmyiiamM; BHA XHUMHYECKOU
CBsI3W (KOBaJICHTHAas, MOHHAsI, METaJUTMUYeCcKasi) B He-

OpPTraHHUYECKHUX  COEJIUHEHUSX, 3apsJ HWOHa IO
XUMHYECKON (opmyie; XapakTep cpelibl B BOJTHBIX
pactBopax HEOPTraHUYEeCKHUX COEIUHEHUH, THUII

KPUCTAIUTHIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieams cmuica [lepuoagnyeckoro 3akona J[ . 1

Menpene eBa W JASMOHCTPUPOBATH €ro MHOHUMaHUE:
onucevleams U xapakmepuzosams TaOMUIHYIO GQOpMy
I[Mepuommyueckoif CHCTEMbl XUMHYECKHUX DJIEMCHTOB:
pa3iuyaTrh MOHSTHS «IJIaBHas noarpynna (A-rpynmna)» u
«mobounast moarpynmna (b-rpynmna)», manesie u 6oyblye
MIEPUOBI;, COOMHOCUMb 0003HAYCHHUSI, KOTOPHIC UMEIOTCS
B IIEPUOAUICCKOMN TadJuIie, c YUCIOBBIMU
XapaKTEePUCTUKAMH CTPOCHHUSI aTOMOB XWMHYECKHUX
AJIEMEHTOB (CoCTaB W 3apsiig sjpa, oOIlIee YHucio
SJIEKTPOHOB U paclOpenereHue HX MO DIEKTPOHHBIM
CIIOSIM);  0O®BsAcHaAmMb  OOIIME  3aKOHOMEPHOCTH B
U3MEHEHUN CBOWCTB 3JIEMEHTOB M HX COEIUHEHHUH B
nmpeaenax MajbIX IIepUOJIOB U TJIABHBIX IIOJI- TPYIIT C
Y4ETOM CTPOCHHUS UX ATOMOB;

6) Kanaccugpuyuposamsv  XUMHUYECKHUE  DIEMEHTHI;
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HEOpPraHU4YeCKHUE BEIIECTBA; XUMHUUYECKHUE peaKnuu (110
YHCIY U COCTaBy yYacTBYIOIIMX B pEaklUU BEIICCTB,
no TemwioBoMy 3(P@eKTy, O H3MEHEHHIO CTEeNeHEeH
OKHCIJICHUSI XUMHYECKHX 3JIEMEHTOB);

7) xapaxkmepuzoseams  (onucwviéams)  0OOMIME U
CrieNU(PUUIECKUEe XHUMHUYECKHE CBOWMCTBA IIPOCTBIX U
CJIOKHBIX BEIIIECTB, OOATBEPXKAas OorMCcaHHue
npuMepaMH MOJICKYJISIPDHBIX W HWOHHBIX ypaBHCHUH
COOTBETCTBYIONIUX XUMHUYECKHUX PEaKIIUN;

8) cocmaensimb  YpaBHEHUS  DJIECKTPOJIUTHUECKOU
JIUCCOIAAIIAN KHUCJIOT, MISJIOUEeH W COJIed; MNOJIHBIE U
COKpaméHHbIE YpaBHEHUSI pe- aKIIUi MOHHOTO OOMeEHa;

YpaBHEHUA peakuumii, IIOATBEPKIAFOIINX
CyIIIECTBOBAHUE T€HETUYECKON CBsI3U MEXIy
BEIIeCTBAMM Pa3JIMYHBIX KJIIACCOB;

9) packpwvieanio CYIIHOCTH
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peaknuii
MOCPEZICTBOM COCTaBJIEHHUSI 3JIEKTPOHHOTO OajlaHca 3THUX
peaknmii;

10) mnpoecHo3uposamsv CBOMCTBa BEIIISCTB B

3aBHCHUMOCTH oT 150, ¢ CTPOCHMUA, BO3MO>KHOCTH
IIPOTCKaHHUA XHMMHYCCKHUX HpeBpaI_HeHI/Iﬁ B pa3JIMYHbIX
YCIIOBHAX

11) e6bluucnsams OTHOCUTCIIBHYIO MOJICKYIISIDHYIO U
MOJISIPHY IO MaccChl BEIIECTB; MacCOBYIO JOJIFO
XUMHYECKOTO »dJeMeHTa no ¢op- MyJie COECIAHUHEHUS;
MacCOBYIO [OJIFO B€IIeCTBA B pPacTBOpE; MNPOBOAUTH
pacy€Thl IO yPaBHEHUIO XUMHUYECKOU peaKIluu;

12) cnedosams mpaBUIIaM I1OJIB30BAHUS XUMUYECKOMU
MOCyJIOM U 1abopaTOpHBIM OOOpYyJIOBaHUEM, a TaKXKe
mpaBUjaM OOpaIleHMs C BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIUAMU o BBINTOJIHEHHUTO m1abopaTOPHBIX
XUMHYECKUX OMNBITOB IO MOJYYECHHIO B COOHPAHUIO
razooOpa3HbIX BEHISCTB (aAMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposooums peaKuuu, HNOATBEPIKAAIOIIHUEC
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KA4eCTBEHHBIM CO- CTaB  pPa3jMYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM OYTEM XJOPHI- OpOMUJI-,
uomua-, Kapobonar-, ¢ocdar-, cuiaukar-, cyibdar-,
TUJIPOKCUA-UOHBI, KaTHOHbBI aMMOHHSI W  HOHBI
U3YYEHHBIX METAJUJIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOopax HEOPTAaHUYECKUX BEIIIECTB;

14) npumensims OCHOBHBIE OIIEpALlUM MBICIHUTEIBHON
JICSITEIbHCTH —— aHajlu3 W CHUHTE3, CpaBHEHHUE,
0000111EHHE, CHUCTEMAaTHU3aIIHIO, BBISIBJIEHHE
OPUYUHHO-CJIEJICTBEHHBIX CBsI3€M — JUJIsI WU3YYEHUS
CBOIICTB BEILIECTB H XHUMHUYECKUX peaxkuuii;
€CTECTBEHHO-HAy4YHbIC METOJIBI MO3HAHUS —
HaOJIFIOIEHNE, U3MEPEHUE,

TEMATHYECKOE IIIAHUPOBAHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

TemaTtnueckoe TMJIAaHUPOBAHHE TIO Y4YeOHOMY TIpeIMETY
«XUMHS» mnpencraBieHO MO TEMAaTHYECKUM  MOJIYJIAM
OcHOBHBIE BU[IBI IEATEIBHOCTH O0yJaAIONINXCS TEPEUNCICHBI TPU
M3YYeHUH KaXJOW TeMbl U HampaBieHbl Ha JIOCTH)KEHUE
IUIAHUPYEMBIX PE3yJIbTaTOB OOYy4EHHUS .

B cBa3m co cnenmuukoi Xymo)KeCTBEHHOTO 0Opa30BaHMs
yYBEJIMUEHUE KOJMYECTBA YacoB, OTBOJMMBIX Ha HU3y4yeHHUE
npeaMera, MpelrnojiaraeT HE YBEJIWYEHHE KOJIMYECTBAa TEM, a
MpeI0CTaBIeHHEe 00yJaromuMes O0IbIIEro BpeMEHU Ha Pa3BUTHE
HAaBBIKOB ~ TBOPYECKOW  NPAKTHUECKOH  XYA0KECTBEHHOMU
NEeSITENLHOCTH, 4YTO CIOCOOCTBYeT Kak Oojiee KadyeCTBEHHOMY
OCBOCHHIO TPEIMETHBIX pPE3ylIbTaTOB OOy4eHUs, TaK U
pealM3anyy BOCIUTATENLHOTO MOTEHIIMANa Y4e0HOTO IpeaMeTa .
8 KJTACC(2 u B Hezento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)
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IIpumMepHBIE TEMBI,
pPacKpbIBaOIMe TAHHbII
pa3zaes NporpaMMel,

U KOJIUYeCTBO 9aCOB,
OTBOMMOE HA MX H3y4YeHHe

OcHOBHOe cofep:KaHHe

ble BH]

Pa3znen 1. [lepBoHavajbHBIE XU

Mudeckne mousitus (20 u)

ema 1. XuMuss — BakHas
00J1aCTh €CTeCTBO3HAHHS H

I[Ipenmer xumuu . Poiip XUMHUU B KU3HHU
uesoBeka . XMMHUSI B CUCTEME HAYK .

Packp

MPaKTHYeCKOii JesiTeJIbHOCTH [MEeTObl ITO3HAHUSI B XUMHUH . Packp
ueg0BeKa Tena u BemecTBa . Ousnyeckrue CBONCTBA pKU3HY
(5 9) BELIECTB . ArperaTHoe COCTOSIHUE HayKa
BeniecTB . UNCThIe BellecTBa U CMECH . Pasznu

CriocoObl pa3aeneHus cMmeceit . Puznue- OIHOP

CKUe M XUMU4YecKkue siBiieHus . [Ipu3Ha- [Paznm

K1 U yCJIOBUS MPOTCKAHUS XUMHUYCCKUX [qBIIeH]

[peaKuuu . Orpe,

3HAKOMCTBO C IPaBUIAMHU peaxiy

OezomacHOCTHH TTpUEMaMH pabOTHI B Crex

XUMHUYECKON 1a00paTopuH . -

/lemoHCTpPaL K1 06Gopy

1. JlaboparopHoe obopynoBaHue .2 . o6par

Pasnnynble BUABI XUMUYECKOUIIOCYIBL .  |orpam

MU 110

pabot
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3 . OOpa3Ibl BEIIECTB .

4 . CriocoOsl paznesieHust cMmeced (prithb-
TpOBaHME, BhIIapUBaHUE, JUCTUILIISI-
usi, Xxpomartorpadusi) .

VIaOopaTopHble W MpaKkTHYecKHe padoThI
Vlabopamopnvle onvimul:

Onucanne QU3NIECKUX CBONCTB
BeriecTB .Pa3aenenne cMecu ¢ TOMOIIBIO
Maruuta . [lpaxmuueckue pabomoi:

Ne 1 . [IpaBuna paborel B saboparopuu
1 puéMbl OOpaIeHus c
lTabopaTOPHEIMOOOPYAOBAHUEM .

WNe 2 . Paznenenue cmeced (Ha mpumepe
OYHCTKH ITIOBAPEHHOU COJIH)

[InanupoBaTh ¥ IPOBOIUTH XUMHYE-
CKHH DKCIIEPUMEHT 110 U3y4YSHUIO U
ONMMCaHUI0 PU3NIECKUX CBOWCTB
BEIECTB, CIOCOOOB pa3AeieHus cMecel
BEIIIECTB .

Hcnonp30BaTh NpH BBITIOITHEHUH
y4eOHBIX 3aJTaHUH U B TIpoIecce
MCCJIEJOBATENBCKOM AE€ATEIbLHOCTH
Hay4YHO-IIONYJISIPHY IO JINTEPATYPY
XUMHYECKOTO COJIEp KaHHUsI, CIIPABOY-
HbIE MaTepuasbl, pecypchsl IHTepHeTa .
BricTpauBaTth pa3BEpHYThIE IMCHMEH-
HbIC U YCTHBIE OTBETHI C OTIOPOM Ha
nHpOpMAaIHIO U3 y4eOHHKA U CIIPaBOY-
HBIX MaT€pHUaI0B, TPAMOTHO HUCIIOJIB30-
BaTh U3YYEHHBIM IOHATUUHBIN anmapar

Kypca XMMHHU
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Tema 2. BemecTBa
W XUMHYEeCKHe peaKmun
(15 )

IATOMBI U MOJIEKYJIBI . XUMUYECKHE
PIeMeHTHl . 3HaKu (CHMBOJIBI) XUMUYE-
CKHX 3J1eMeHTOB . IIpocThie U ciokHbIe
BEIeCTBA . ATOMHO-MOJIEKYIAPHOE
lydeHue .

Xumnueckas popmyiia . BareHTHOCTH
ATOMOB XMMUYECKHUX 3JIEMEHTOB . 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB . OTHOCHU-
TeabHas aTOMHas macca .
OTHOCHUTENbHAsg MOJIEKYyJIsIpHasl Macca .
MaccoBast 10511 XMMHYECKOT0 3JIeMeHTa
B coequHeHun . Du3znueckue u
XUMHUYECKUE SBIICHUS .

Xumuueckasa peaxkuus . IIpusHaku

1 yCJIOBUS MPOTEKAHUSA XUMHYECKUX

peakuuii . XMMHUUYECKHUE YPaBHEHUS .

[TprMeHsTh ecTeCTBEeHHO-HAYYHBIE
METObI TO3HAHUS (B TOM YHCIIE
HaOII0JICHNE, MOIEJIUPOBaHUE, DKCIIe-
[PUMEHT) 1 OCHOBHBIE OII€paIiu
MBICITUTEIILHON AesITeIbHOCTH (CpaBHe-
HHUE, KJIacCU(DUKAIHS) IS U3YUYESHUS
BEIIECTB M1 XUMHYECKUX PEAKIINH .
PackpwIBaTh CMBICHT HU3y4aeMBbIX
[MOHSITUH M 3aKOHOB M MPUMEHSTH OTH
[MOHSITHSI IPU ONMCAaHWUU CBOWCTB
BEIIECTB U UX MPEBPAILLEHUM .
Paznuuats pusnueckue 1 XMMHYSCKHE
SIBIICHUSI, OOBSICHATh UX CYIIHOCTb C
TOYKHU 3PEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUESHHUS .
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IIpooonosicenue maba.

IpuMepHbIE TEMBI,
PacKkpbIBaoIIe TAHHBbIA
pa3aes NporpaMMsl,

U KOJIM4YeCTBO YacoB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe cofepKaHue

bl€¢ BUIbI JeATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

TUITBl XUMUYECKUX peaKkluii (coequHe-
HUsI, PA3JIOKEHUS, 3aMEILEHU,
0OMeHa) .3aKOH COXpaHEeHUsI MacChl
BEIIECTB .

M . B . JIoMOHOCOB — Y4YEHBIM-3HIUKIIO-
[eIUCT .

JlemoHcTpanuun

dusnueckue ABICHUA (pacTUpaHUE
caxapa B CTyNKe, KHIIEHHE U KOHJIEHCa-
LUt BOABI U T. 1I.) .

IXuMHudecKue sSBiIeHUs (TOpEHUE CBEUH,
[pa3JIoKEeHue caxapa, B3anMOICHUCTBHUE
CEpHOM KHUCIIOTHI C XJIOPUAOM Oapus,
pazmoxenue ruapokcuna meau(ll),
B3a-MMOJIEUCTBHE XKEJIE3a C CEPOU,
B3anMO- JeHCTBHE jKele3a C paCTBOPOM
cou meau(Il)).

OnBIT, HIUTFOCTPUPYIOIINH 3aKOH COXpa-

OrnpeessiTh MPU3HAKA XUMHYESCKUX
peaKUul, yCJIOBUS UX NPOTEKAHMUS .
OOBSCHATH CYIIHOCTh (DU3UUECKUX U
XUMHYECKUX SIBJIEHUN C TOUKH 3PpCHUA
ATOMHO-MOJICKYJIIPHOT'O YYEHHUS .
KnaccudunuupoBaTh XMMHUYECKHE
peaknuy (110 YHCIy U COCTaBy pearupy-
FOINUX U 00pa3yIOIIMXCs BEIIECTB) .
CocTaBisaTh GopMyIibl OMHAPHBIX
BEI[ECTB 10 BAJICHTHOCTH M ONPEACIATH
BaJICHTHOCTH 11O (hopMysaM BEIIEeCTB .
PaccraBnsath k03¢ GULIMEHTHI B ypaBHe-
HHSX XUMAYECKUX PEAKIIUH .
CrnenoBaTh npaBUjaM ITOJIb30BaHUS
XUMHAYECKON TOCYA0U U Ta00OpaTOPHBIM
00OpyIOBaHHEM, a TAK)KE MpaBHIIaM
oOpaIrieHust ¢ BeIecTBaMH B COOTBET-
CTBHH C HHCTPYKIUSMH 110 BBIIIOJHE-
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HEHHS] MACCBHI .
JIabopaTopHble M MpaKTHYeCKHe PadoThI
VIabopamopnvle onvimul:

[Tpumeps! pU3HUESCKUX SBICHUHN
(I1aB-JIeHHE BOCKA, TasgHUE JIBA) .

HHUIO JJA00PAaTOPHBIX XUMHYSCKUX
OTIBITOB .

Hcnonp30BaTh NpH BBHIITOJIIHEHUHN
Y4eOHBIX 3aJTaHUH U B TIpOIecce
HCCJIEI0BAaTEIbCKON NesITeIbHOCTU

I[IpuMepbl XUMUYECKUX SABJICHUMN
(mpokayBaHue MEIHOM NPOBOJIOKH,
B3aMMOJICHCTBHE Mejla ¢ KHUCIIOTOW) .
Mopesn aTOMOB U MOJIEKYIJI .
\Botuucnenusn

— OTHOCHUTEIBbHOW MOJEKYJSIPHOU
MacChl BEIECTB;

MAaCCOBOM JOJHU XUMHUYECKOTO
pieMeH-Ta o GOpMyJie COeTUHECHUS

HAy4YHO-IIONYJIIPHYIO JIUTEPATYPY
XUMHUYECKOI0 COAEpKaHUs, CIIPaBOY- HbIE
MaTepuaibl, pecypcbl MHTepHera .
BricTpanBaTth pa3BEpHYThIC IMCEMEH-
HbIE U YCTHBIE OTBETHI C OIOPOU Ha
nHOpMaIMIO U3 y4eOHHKaA U CIIPaBOY-
HBIX MAaTE€PHUAJIOB, TPAMOTHO HMCIIOJIb30-

BaTh U3YYCHHBIM IIOHATUMHBIN amniapar
Kypca XUMHUU

Pa3znen 2. BaxcHeiilme mpeacTaBuTeM Heopranumdeckux BemiectB (30 u)
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Tema 3. Bo3nyx. Kucsopon.
[lonsiTe 00 oKcHIAX
(5 9)

Bo3nyx — cMech razos . CocTan
Bo3myxa .Kuciopon — 3JeMeHT u
rpoctoe BemecTBo . O30H —
AQITOTPOITHAS MOTUGUKAIIUSA KUCIOPOaa .
HaxoxJeHne KHUCIOpOJa B IIPUPOJIE,
(bu3nUecKre U XMMUYECKHUE CBOUCTBA
(peakIMy OKHMCJICHUS, TOPCHHUE) .

'Y ci10BHST BOSHUKHOBEHUS U
npekpaiieHus ropenus . llonstue

00 OKCHIaxX .

CriocoOBI TOJTydeHUsT KUCI0POia B
l1abopaTopuu U MPOMBIIIJICHHOCTH .
I[Mpumenenue kucnopona . Kpyrosopor
KHCJIOPO/Jia B IPUPOJIE .

TeroBoi 3P PeKT XUMHUIECKO# peak-
LMW, TOHSITHUE O TEPMOXUMHUYECKOM
YpaBHEHHH, dK30- U DHAOTEPMHUUYECKUX
[PEAKITUSX .

PackpbiBaTh cMBICT H3y4aeMBIX
IMOHSTUH W MIPUMEHSITH 3TH HOHSITHUSA
[MPY OMVMCAaHWUH CBOWCTB BEIIECTB U HX
MpeBpaleHUuH .

XapakTepu3oBarh (ONHUCHIBATBH)
cocTaB Bo31yxa, (pU3nyecKkre u Xu-
MHUYECKHEe CBOMCTBa KUCIIOPO/a,
criocoOBI €ro MoJy4YeHHus, IPUMEHEHUE U
BHaYCeHUE B MIPUPOJIE U )KU3HU YeJIOBEKa

CpaBHHUBATh PEaKklUU TOPEHUS U
MEJIJICHHOT'O OKHCIICHHUS .

CobOupaTrh npuOOpHI JJIsl MOJYYSHHUS
KHCJIOpOJa (BBITECHEHHEM BOABI U
BO3/1yXa) .

Pacno3HaBaTh ONBITHBIM MYTEM
KHCJIOPOX .

npooo.icenue maoi.

IMpuMepHbIE TEMBI,
PacKpbIBalOLIMe JAHHbIN
pa3aes NporpaMmbl,

M KOJIHYECTBO YaCOB,
OTBOJMMOE HA UX U3yUYeHHe

OCHOBHOe coJep:KaHue

bl€¢ BUIbI J1€ATCIbHOCTH oﬁyqaloumxcu
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TonnuBo (HE(TH, yrojb U METaH) .
BarpsisHEeHHE BO3/1yXa, CIIOCOOKI €Tro
MpenoTBpalleHns . Y CHIeHNEe TapHUKO-
BOro 3¢ dekxra, pa3pyluieHue 030HOBOTO
CJ10 .

JleMoHcTpannu

B3aumoneiicTeue ¢ocdopa, cepnl

1 JKene3a ¢ KHCJIOPOJaOM (BO3MOXKHO
MCITOJIb30BaHUE BUJICOOTIBITOB) .
OmnpeneneHre coAepKaHUsI KUcIoponaa
B BO3/yXE .

OIIBITHI, JEMOHCTPHUPYIOIIHE YCIOBHS
BOSHMKHOBEHHS U MPEKpalleHUs
COPEHMUS .

JIabopaTopHble M MpaKkTHYecKHe padoThbl
VlabopamopHhutii onvim: O3HaAKOMIICHHUE
c o0pasamMu OKCUAOB .[Ipakmuyueckas
paboma:

Ne 3 . [Toryuyenue u coOupaHue
KHCJIOpO/a, H3yUYCHHE €TO CBOHCTB .

Hcnonp30BaTh XUMHUYECKYO CUMBOJIH-
Ky JUIsL COCTaBICHHS (OPMYIT BEIIECTB,
MOJICKYJISIDHBIX YPaBHEHUH XHUMHYEC-
CKUX PEaKIHi ¢ yJacTHeM KHCIOPOJa .
OOBSACHATH CYIIHOCTh SKOJTOTHYCCKUX
MpoOJieM, CBA3aHHBIX C 3arPsI3HEHUEM
BO3IyXa .

CrenoBath nmpaBuiiaM Oe3omnacHoil pado-
ThI B JIJAOOPATOPHUHU NIPH UCIIOJIB30BAHUHU
XUMHUYECKOU IOCY 1Bl M1 000pyAOBaHUS,
a TarKKe MpaBUiIaM OOpaIleHus C
FOPIOYMMH BEIIECTBAMH B OBITY .
[TImaHupoBaTh U OCYIIECTRISITE HA
[MPAaKTUKE XHMHYCCKUE IKCICPHUMEHTEHI,
[MPOBOIUTH HAOIIOACHUS, ASIATh
BBIBOBI IO pe3yJIbTaTaM dKCIIEPHUMEHTA

VYuacTBOBaTh B COBMECTHOU paboTeB
rpymIme .

Hcnonp30BaTh OpH BBITIOIIHEHUHT
y4eOHBIX 3aJaHUH U B IIpoLIecce

MCCJIEN0OBATEIbCKON IE€ATENBHOCTH
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\Botuucnenusn

— MOJICKYJISIPHOM MacChl KHCIIOpOaa

1 030HA HAa OCHOBAHHHM aTOMHOM MacCCHhI
XUMHUYECKOTO DJIEMEHTA

Hay4YHO-IIOIYJSIPHYIO JIUTEPATypy
XUMHUUYECKOI'0 COJep KaHUs, CIpaBOYHbIE
MaTepuaibl, pecypcsl MIHTepHeTa .
BricTpanBats pa3BEépHyTHIE
MMCHbMEHHBIEC U YCTHBIE OTBETHI C
onopoit Ha HHGPOPMAIIUIO U3 YUCOHUKA U
CIIpaBOYHBIX MaTe- pUajoB, TPaMOTHO
MCITIOJb30BaTh N3YYECHHBIA NOHATUHHBIHN
anmapart Kypca XMMHUH

Tema 4. Bonopoa. Ilousitue o
KHCJOTAXH COJIAX
(5 9)

Bonopoa — siIeMeHT U IIPOCToe Belle-
cTBO . HaxoxxaeHnue B nmpupoe,
(pr3nueckue u XMMHUYECKHUE CBOMCTBA
(Ha mpuMepe B3aUMOJACHCTBHUSA C
HeMeTalljla-MH U OKCHJaMU METaJlJIOB),
MpUMEHEHUE, CITOCOOBI MOJTYyYCHUS .
[ToHATHE O KHCIIOTaX M COJAX .
JlemoHcTpanumn

IMony4yeHue, coOMpaHue U paclo3HaBa-
HIE BOJIOPO/IA .

lopenue Bomopoxa .

B3aumoneiicTBue BOAOpOIa C OKCUIOM
menu(1l) .

PaCKprBaTB CMBICJI N3yYa€MBbIX TTOHS-
TUN U NPUMECHATH OTU MMOHATHUA TTPU
OIMCAaHUH CBOMCTB BEIIECTB U UX
MpEBpPALLECHUH .

XapaxTepru3oBaTh (OIIMCHIBATB)
(bu3nyeckue 1 XUMHYECKHE CBOMCTBA
BOIOPOJAA, CIIOCOOBI €ro MOJIyYeHHs,
MPUMEHEHUE .

CobupaTh npubOp Al TOJTYYESHHUST BOJIO-
pona.

Hcnonp30BaTh XUMHUYECKYIO CHMBO-
ITHKY JUTsI COCTaBIICHUST (GOPMYJI
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JIabopaTopHble U NMpakTH4YecKHe PadoThI
VlabopamopHhbiii onvim:
B3anmoneiicTBue KHUCIOT C MeTalJIaMHu .
[ Ipaxmuueckas paboma:

Ne 4 . TToryuenue u codupanue
BOIOPO/A,U3yUEHHUE €r0 CBOMCTB .

BEILIECTB, MOJICKYJISIDHBIX YpaBHEHUH
XUMWYECKUX PEaKUi C ydacTHEM
BOJIOpOAA .

CrnenoBaTh npaBwWiaM 0€30MaCHOM
paboTHI B TAOOpATOPHUHU NIPU UCIIOIb-
BOBaHWHM XUMHYECKOW MOCY bl U
00OpyAOBaHMs, a TAK)Ke MpaBUIaM
oOpanieHust ¢ TOPIOYNMH BEIIECTBAMU B

OBITY .

IIpooonocenue mabn.

I[IpuMepHBIe TEMBI,
pPacKpbIBalOlIue TAHHBIH
pa3aesa NporpamMmsl,

U KOJIUYeCTBO YacoB,
OTBOIMMOE HA UX H3YUYEeHHe

OcHOBHOe coaepikanue

bI€¢ BUAbI N€ATCIBbHOCTH Oﬁy‘lalOIIIPIXCfl

\Bbortuucnenus

— MOJIEKYJISIDHOI MaccChl BelIecTBa Ha
OCHOBAaHHUHU aTOMHOM MacChl XMMHUYE-
CKHUX DJIEMEHTOB

[ImanupoBaThs U OCYIIECTBISITH HA
MPaKTUKE XUMHYECKHE YKCIIEPUMEHTHI,
MPOBOIUTH HAOIFOJIEHUS, IeJIaTh
BBIBOJIBI TIO PE3yJIbTaTaM dKCIIEPUMEHTA

VdacTBOBaTH B COBMECTHOM paboTe B

rpynrme
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Tema 5. KoanuecTBeHHBIE
OTHOIIEHUSI B XUMHUH
(4 9)

KonugectBo BemecTa . Mons . Monsap-
Hast Macca . 3akoH ABoraapo . Momsp-
HBIH 00bEM ra3oB . Pacuérel mo xummuye-
CKMM yYpaBHEHHSM .

JlemoHcTpanus

OOpasibl BEemecTB KOJUYEeCTBOM 1 MOJb

\Botuucnenus

— 00BEMa, KOJIMYECTBA BEIIECTBA
razaro ero M3BECTHOMY KOJIUYECTBY
Bellle-CTBa UK 00bEMY;

— 0OBEMOB T'a30B 110 YPaBHEHHUIO
[pEaKIIM¥ Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIICHUH Ta30B

PackpbiBaTh cMBICT H3y4aeMbIX
MOHSTHH M MPUMEHSATH 3TH MOHATHS, a
TAaK)Ke€ M3y4YSHHBIE 3aKOHBI U TEOPUH IS
[pelIeHns] pacyETHBIX 3a7ad .
BBIMUCITSITE MOJISIPHY IO MaccCy
BEIECTB; KOJIMYECTBO BEIIECTBA, 00BEM
rasa, Maccy BEILeCTBa;

ITpoBouUTE pacu€Thl O YpAaBHEHHSIM
XUMHYESCKUX PEaKIHi: KOJIMYECTBa,
00BEMa, Macchl BEIISCTBA 110 U3BECTHO-
My KOJIMYECTBY, 00bEMY, Macce peareH-
TOB MJIU POAYKTOB PEAKIIUH .
BricTpauBath pa3BEépHyTbIE IUCbMEH-
HbIE ¥ YCTHBIE OTBETHI C OIIOPOM Ha MH-
bopmanuio n3 yueOHHMKa U CIIPABOYHBIX
MaTepHaIoB, TPAaMOTHO UCIIOIB30BaTh
M3y4YEHHBbIN ITIOHATUMHBIN anmapart
Kypca XUMHUH

Tema 6. Bona. PacTBopbI.
[MonsiTHE 00 OCHOBAHMSAX (5 1)

Dusuueckne cBoiicTBa BOIBI . AHalIN3

M CHHTE3 — METOJBI H3yYEeHHUs] COCTaBa
BOJIBI .

IXUMHUYeCKHe CBOMCTBA BOIBI (peaKIluu C
MeTaiaMH, OKCHIAMUMETAII0B 1

[HEMETAJIIIOB) .

PackppiBaTh cMBICT N3y9aeMBIX
IMOHATHUI Y IPUMEHSITh 3TH HOHSITHUSA
IMPpY ONMCAaHUH CBOWCTB BEIISCTB U UX
MpeBpaLLICHUH .

XapakTepru3zoBaTh QU3HYCCKHAC U

XMMHUYECKHE CBOMCTBA BOJbI, €€ POJb
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CocrtaB ocHoBaHuii . [Tousitre 00 HHIU-
KaTopax .

Bona kak pactBoputeis . PacTBopsi .
[PacTBOpUMOCTH BEIIECTB B BOJIE .
HacEplleHHbIe 1 HEHACHIIICHHBIC
pacTBOpBI . MaccoBasi J10Jis1 BeIIeCTBa B
[pacTBOpE .

Ponib pacTBOPOB B MIPUPOJIE U B KUZHU
uesoBeka . KpyroBopoT BOJIBI B IpUpPOE
.3arpsi3HEHUE MPUPOIHBIX BOJ
OxpaHa ¥ OYUCTKA IPUPOJTHBIX BOJ .
JlemoHcTpanuun

(DJIeKTPOIN3 BOIBI; CHHTE3 BOJBI,
B3anMMoOJicicTBUE BOJbI ¢ MeTaiuiamu(Na,
Ca) (BOBMOXHO HCITOJIb30BaHHUE
BHICOMATEPHUAJIOB) .

PacTBOpeHHE BELIECTB C pa3IndHON
[PACTBOPUMOCTBIO .

ccriemoBaHre pacTBOPOB KUCIIOT U
[e;rodeil ¢ MOMOIIbI0 MHIUKATOPOB .
VIaGopaTopHble U MpaKTHYeCKUe PadoOThI
Ipaxmuueckas paboma:

Ne 5. [IpuroroBiieHNE PacTBOPOB C
OIpeeIEHHON MacCcOBOM J1ojel pac-
TBOPEHHOTO BEILIECTBA .

KaK PaCTBOPHUTENS B IPUPOIHBIX
rporeccax .

CocTaBisiTh YpaBHEHHS] XUMHUYECKHX
[PEaKIuil C y4acTHEM BOJIBI .

OOBSACHATH CYIIHOCTh SKOJTOTHIECKUX
npoOiieM, CBSA3aHHBIX C 3arpsA3HEHUEM
MPUPOTHBIX BOJ, CIIOCOOBI OYUCTKH
BOJIBI OT TIPUMeECE, MEPBI 0 OXpaHe
BOJT OT 3arPsI3HCHUS .

HHaHHpOBaTb U OCYHICCTBJIATH Ha
MPAKTUKE XUMHUYCCKHUEC DKCIICPUMCEHTHI,
MPOBOAUTHL HAOIIOACHUS, eNaTh BbI-
BOJBI I10 pe3yJIbTaTaM dKCIEPUMEHTA .
CrnenoBats npaBuiaM 6e30macHOR
paboThI B JIaOOpaTOPUH IPH KCIIOJIB30-
BaHUM XUMHUYECKOW MOCYIBl U 000pyHo-
BaHWS .

[IpoBOAWTE BEIYHMCICHUS C IPUMEHEHH-
€M IOHSATHS «MaccoBasi IOJIs BeIlecTBa
B pacTBOpPE» .

Hcronp30BaTh NPH BBIIOJTHEHUH
y4eOHBIX 3aJaHUH U B IIpoLIecce
MCCIIEJIOBATEIBCKON AEATEIbHOCTH
HAYYHO-IIONYJISIPHY IO JINTEPaTypy

XUMHUYCCKOTO COACPKaHWs, CIIpaBOY-
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HBIE MaTepuansl, pecypcsl HTEepHeTa .

TIpooonoicenue maba.

IMpumepHBbIE TEMBI,
PacKpbIBaOIIMe TAHHBIA
pa3aes NporpaMMsl,

M KOJIMYECTBO 4aCOB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe coaepkaHue

bl¢ BUAbI ICATCIBHOCTH oﬁyqammnxcn

\Botuucnenus

— C UCIIOJIb30BAaHUEM ITOHSATHUS
«Macco-Bas JOJIs BEIISCTBA B
[pacTBOpE»

BricTpauBaTth pa3BEPHYThIE IMCHMEH-
HbIC U YCTHBIE OTBETHI C ONIOPOM Ha
nHOpMaIMIO U3 y4eOHHUKA U CIIPaBOY-
HBIX MaT€pHUaIOB, TPAMOTHO HUCIIOJIB30-

BaTh U3YYEHHBIM IOHATUUHBIN anrapar
Kypca XUMUH
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Tema 7. OcHOBHBIE KJIACChI
HeOpPraHu4YecKuX coeJUHeHU
(11 9)

Kitaccuukanus HeOpraHUISCKUX
COeIMHEHUH .

Oxcuapl: cocraB, KiaccupuKaus
(OCHOBHBIC, KUCJIOTHBIC, aM(bOTEPHEBIE,
HecoJIeo0pa3yoIue), HOMSHKIaTypa
(MexayHapoaHass M TPpUBHAJIbHAs) .
[TonydeHre U XUMHUYECKHE CBOHCTBA
KHUCITOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB .

OCHOBaHHUSI: COCTAaB, KJIaCCHUDUKAIIUS,
HOMEHKJIaTypa (MeXIyHapoJaHas U
TpUBHAJIbHAs), (PU3NUECKUE U XUMUYe-
CKH€ CBOICTBA, CIIOCOOBI NOIYyYCHHUS .
Kucnotsl: cocTaB, Kinaccuduranus,
HOMEHKJIaTypa, (U3UIECKUEe U
XHUMHUYECKHE CBOMCTBA, CIIOCOOBI
MTOJTYyYCHUS .

PiI,Z[ AKTUBHOCTHW MCTAJIJIOB .

KnaccudumnupoBats n3ydaeMeie
BEIIECTBA MO COCTaBy U CBOMCTBAM .
CocraBnate QopMyibl OKCHUIOB,
KHCJIOT, OCHOBAaHMM, COJIEM W Ha3bIBaTh
UX TI0 MEXJIYHapOJHOW HOMEHKJIAType .
IIporuo3zupoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIINX XUMHUYECKHX CBOMCTB
M3y4YCHHBIX KJIACCOB/TPYMIT BEIIECTB, K
KOTOpI)IM OHH OTHOCATCH .

CocTaBiaTh MOJIEKYJISIpDHBIE YpaBHE-
HUSI peaKkLyii, WITIOCTPUPY FOLIUX
XUMHYECKHNE CBOMCTBA U CITOCOOEI
MOJTYUYESHHUs BEIIECTB N3Y4YECHHBIX
KJIaCCOB/TPYIIN, a TaK)Ke IOJATBEPkKIa-
FOIITUX T€HETHYECKYIO B3aMOCBS3b
MEXIYy HUMHU .
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Comnu (cpegHue): HOMEHKJIATypa,
cIoCcOOBI TTOJTy4YeHUsI, B3aUMOISHCTBHE
cojiell ¢ MeTaJlslaMU, KUCJIOTaMH,
[1EJIOYaMHU U COJIAMHU .

["eHeTHUeCcKas CBA3b MEXY KJacCaMH
HEOPraHUYECKUX COeTUHEHMUI .
JleMoHcTpannu

OO0pasibl HEOPraHHYECKUX BEIIECTB
[Pa3TMYHBIX KIACCOB .

B3aumonelcTBre pacTBOpa CEPHOM
KHCI0THI ¢ okcumoM meau(Il) .

Peakuuss HeUTpanus3anuu .
BriTecHEeHHE OIHOIO MeTajula APYTUM
3pacTBOpa COJIH .

JIaGopaTopHble H NMpaKTHYeCKHePadoThI
Viabopamopnvie onvimoi:
B3zanMoaeiicTBUE KUCIIOT ¢ METAJIJIAMH .
[lonmyueHne HEpacTBOPUMBIX OCHOBAHMMI
.B3anmoaeiicTBre HEPACTBOPUMBIX
OCHOBAHUM C KUCJIOTaAMH .

Paznoxxenmne ruapokcuaa meau(ll) mpu
HaTrpeBaHWH .

[ Ipakmuueckas paboma:

Ne 6 . PerrteHme sKCIIepUMEHTAIIBHBIX
Bamay mo Teme « OCHOBHBIE KJIACCHI

IIpOH3BOﬂHTL BbBIYHCJICHUA I1O YpaBHC-
HHUAM XUMHUYCCKUX peaxum‘x’l .
HJ'IaHI/IpOBaTB 1 OCYHICCTBIIATH Ha
MPAKTUKE XUMHUYICCKHUEC DKCIICPUMCHTDHI,
IMMPOBOAUTH Ha6J'IIOI[eHI/IH, AcjaaThb
BbBIBO/JIbI IO pE3YyJjibTaTaM 3KCIICPUMECHTA

CrnenoBars npaBuiaM 0€30macHOMN
paboTHI B JTAOOPATOPUH MPH UCTIOIB30-
BaHUHM XUMHUYECKOW MOCYAbl U 000pyHo-
BaHUA .

Hcnonp3oBaTe NpU BBITIOJIHEHUHU
y4eOHBIX 3aJJaHUH U B IIpoLiecce
HCCIIEJOBATEIIbCKOM AesITEIbHOCTH
HayYHO-IIOMYJISIPHY IO JIUTEPaTypy
XUMHUUECKOT'O COJIEPKAHUSA, CIIPaBOY-
HbIE MaTepHaisbl, pecypchl IHTepHeTa .

BricTpauBaTth pa3BEpHYThIE TMCHMEH-
HBIC 1 YCTHBIE OTBETHI C OTIOPOH Ha
mHpOpPMAIUIO U3 YIEOHHUKA U CIIPABOY-
HBIX MaT€pHUaI0B, TPAMOTHO HCIIOJIB30-
BaTh U3YUYECHHBIM MOHATUNHBIN anmapar
Kypca XUMUH
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[HCOPTraHNYCCKUX COCHHHCHHﬁ)) .

\Botuucnenus
— IT0 ypPaBHCHHUSIM XUMHYCCKUX

[peaKuit

47



IIpooonosicenue maba.

IpuMepHbIE TEMBI,
PacKpbIBaoIe JAHHbIA
pPa3aes NporpaMMsl,

U KOJIM4YeCTBO YaCoB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe cofepKaHue

bl€¢ BUIbI JeATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

Pa3nen 3. [lepuoanyecknii 3axon u [lepnoguyeckas cucrema XumMuueckux diementon Jl. . MenaeseeBa.
Ctpoenue aToM0B. XUMHUUYeCKasi CBA3b. OKMCJINTEIbHO-BOCCTAHOBUTENbHbIE peakuuu (15 u)

Tema 8. [lepuoguueckuii
3akoH u Ilepuognueckas
CHCTeMa XUMHUYeCKHX
hiaemeHnToB /. U. MenneJe-
epa. CTpoeHue atoma (7 u)

[TepBbie MOMBITKU KiIacCH(PUKALIMU
XHUMHUYECKHUX 3JIEMEHTOB . [loHATHE O
rpymHIax CXOAHBIX 3JIEMEHTOB (IeI04-
HbIE U 111€JIOYHO3EMEIbHbIE METAJLIbI,
rajOreHbl, UHEPTHBIC Ta3bl) .
DJIEMEHTBI, KOTOPbIE 00pa3yoT
aM@oTepHbIe OKCUABI U TUAPOKCHUIHI .
Ilepuonuueckuii 3akoH u llepuonu-
MecKas CHCTEMa XHMHYECKUX
hiaementoB/l . 1. Menneneena .
[lepuoasl, TPYNIBI, HOATPYIIIIHI .
DuU3NUECKUN CMBICI TOPSIAKOBOIO
HOMepa 3JI€eMEHTa, HOME- POB IIEpHOaa U
TPYTIIIBI .

Ctpoernue atomoB . CocTaB aTOMHBIX

PackpbiBaTh CMBIC HEPHUOIHUISCKOTO
BaKoOHA .

I[TorumaTs cymiecTBOBaHHE TIEPHOIUYIC-
CKOM 3aBHCHUMOCTH CBOWCTB XUMHYE-
CKUX 3JIEMEHTOB (M3MEHEHHUE PagUyCOB
ATOMOB H DJIEKTPOOTPHUIIATCITHHOCTH)

M UX COCJUHCHHUH OT ITOJIOKCHUS B
[IePUOAUYECKON CHCTEME M CTPOCHUS
aToma .

VcranaBnuBaTh CBSI3b MEXK/Iy ITOJI0XKe-
HIEM BJIEMEHTa B IEPHUOIUIECKOMN
CHUCTEeME U CTPOCHUEM €ro aToMa
(cocTtaBu 3apsi siapa, oOIIee YUcio
PIEKTPOHOBU pacIpeieICHIUE UX T10
PIEKTPOHHBIM CIOSIM) .
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saep . U3oTtomnsl . DnexktpoHsl . CTpoeHUue
PIICKTPOHHBIX 000JIOUYEK aTOMOB ITEPBBIX
20 xuMHYeCKUX dJIeMeHTOB [leprnonuue-
ckoit cuctemsl /I . 1. MeHnneneena .
IXapaKkTepuCcTHKa XMMHUUYECKOTO 3JIeMEH-
Ta Mo ero nojoxxeHuto B [lepuoanueckon
cucteme J[. 1. Menneneena .

HpOFHO3I/Ip0BaTL XapaKTep U3MCHCHUA
CBOICTB 3JIEMEHTOB U HX COGI[I/IHCHI/Iﬁ
MMOorpyIimnamM 1 nepuoaam Hepmonnqecxoﬁ
CUCTCMBEI .

XapaKTepI/I?,OBaTI) XUMHUYCCKHUC
DJICMCHTBI IICPBBIX TpéX nepruoa0B,

KaJTusl,
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3HaueHue [leprnonuueckoro 3akoHa U
[lepronryeckol CUCTEMBI XUMUYE-
CKUX 3JIEMEHTOB [JIsl pa3BUTHUS HAYKH U
npakTtuku . JI . . Mennenees —
[Y4E€HBII, [Te1aror U rpakIaHuH .
leMoHcTpannu

KopoTkonepuogHass U JUJIMHHONEPUONI-
Hast popmbl [leproanueckoll CHCTEMBI
XUMHUYECKUX daeMeHToB JI . U .
MeHiene-eBa.

O3HaKOMJICHHE C O0pa3llaMH METaJlJIOB
11 HEMETaJIOB .

JIaGopaTopHble H NMpaKTHYecKHePadoThI
VlabopamopHhbiii onvim:
B3aumopaenicTBue rTHAPOKCHUAA IMHKA C
[PACTBOpaMHM KUCJOT U LIEJI0YEeN

KaJIbIIMS 110 UX TOJ0XKeHUIo B [lepuo-
imuueckoi cucreme I . 1. Menneneena .
CnenoBathb npaBuiaM 0e3onacHol pado-
THI B JIaOOpaTOPUH MPH UCIIOJIB30BAHUHT
XUMHYECKON MOCYyAbl U 000PYIOBaHUSA .
BricTpanBaTh pa3BEPHYTHIE MUCHMEH-
HbIE M YCTHBIE OTBETHI C OTIOPOI Ha
nHpOpMaMIO U3 y4eOHUKaA U CIIPaBOY-
HBIX MaT€pHUaIOB, TPAMOTHO HCIIOJIB30-
BaThb M3y4YECHHBIN ITOHATUWHBIN amnmapar
Kypca XUMUH .

Hcrnonp30BaTh MIPH BBHIIOJIHEHUH
Y4eOHbBIX 3aJlaHUM TEKCThl y4eOHUKA,
crnpaBouHble Matepuains! (Ilepuonuye-
CKYIO CUCTEMY XMMHYECKHUX DJIEMEHTOB
J1. 1. MenaeneeBa, TabIHUIly pacCTBOPH-
MOCTH KHCJIOT, OCHOBAHUM U COJICH B
BOJIE, PJIEKTPOXUMHYECKHH Psl
HATPSHKESHUI METaJlJIOB) .
Hcronp30BaTh NMPH BBIIOJTHEHUH
y4eOHBIX 3alaHUH U B IIpoLiecce
MCCJISIOBATEIBCKOM AEATEIbHOCTH
HAYYHO-IIONYJISIPHYIO JINTEPaTypy
XHMHYECKOTO COASpIKaHHUs, CIIPaBOU-

HbIE MaTepHaJIbl, pecypchl MHTepHeTa
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Tema 9. XumMHuecKkas CBA3b.
OKHCINTEIHLHO-BOCCTAHOBH-
TeJIbHbIE PeaKIMU

(8 1)

DJIEKTPOOTPHUIIATETLHOCTH ATOMOB
XUMHYECKUX DJIEMEHTOB .

Xumudeckast CBsA3b (MOHHAs,
KOBaJICHTHAs [TOJISIPHAS U KOBaJIeHTHAsI
HCEIOJISIpHAST) .

OHpeZ[eJ'I)ITL BUJ XUMHYECKOM CBSI3UB
COCOMHCHHUU .

PaCKpI)IBaTL CMBICJI I/I3y‘IaCMI)IXHOH$[TI/Iﬁ .

Oxonuanue maoi.

IMpumepHbIe TEMBI,
pacKpbIBaOIIMe TAHHbII
[pa3aesa nporpamMmel,

U KOJINYECTBO YacOB,
O0TBOIMMOE HA MX H3yYeHHe

OcHOBHOe CoaepKaHue

bi€¢ BU/JbI 1€ATCJIBbHOCTH oﬁyqaloumxcn
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CreneHb OKUCICHUS .
OKHCIUTETBHO-BOCCTAHOBUTENBHbBIE
peakuu (OBP) . Ilpomeccsl OKHCICHHS
1 BOCCTaHOBJIEHUS . OKUCTUTENH U
BOCCTAaHOBUTEIIH .

JleMOHCTpanuu
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
[PEaKLMU: TOPEHUE, PEaKIUU Pa3IoxkKe-
HWs, COCAUHCHUSA

OrnpenensiTh CTENEHb OKUCICHUS
XHUMHYECKOTO 3JIeMeHTa 1o (opmyiieero
COCTUHEHUS .

OmnpenensaTs 3JIEMEHT (BEIIECTBO) —
OKHCJIMTENb M 3JIEMEHT (BEIIECTBO) —
BOCCTAHOBHTENb .

OOBSCHATH CYHUIHOCTH IIPOLIECCOB
OKHCJICHUSI U BOCCTaHOBIICHHUS .
CocTaBisTh JIEKTPOHHBIN OallaHC C
y‘-IéTOM yuciia OTAaHHBIX U IMPHUHATBIX
PIIEKTPOHOB .

CocTaBysITh ypaBHEHHUE OKHUCIUTEIIb-
HO-BOCCTAHOBUTEJIBHOW PEAKIIHH .
Hcnonb30BaTh NpH BBITIOJIHEHUH
Y4eOHBIX 3aJJaHUM TEKCThl y4eOHUKA,
cripaBOYHBIE MaTepHUalIbl (IEPUOgUYIE-
CKYIO CUCTEMY XUMHYECKHUX DJIEMEHTOB
J1. 1. MenaeneeBa, TabIUIly pacCTBOPH-
MOCTH KHCJIOT, OCHOBAHUM U COJICH B
BOJEC, DISKTPOXUMUYSCKUN PsiJT

HaIPsHKCHUH METAJIIIOB)

8 KJIACC

(2 u B HEOEMIO, BCETO 68 U, N3 HUX 4 4 — pe3epBHOE BpeMsI)
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IIpumMepHBIE TEMBI,
pacKpbIBaOIIMe TAHHbII
[pa3aesa NporpamMMel,

1 KOJIHYeCTBO YACOB,
OTBOIMMOE HA MX H3y4YeHHe

OcHOBHOe cofep:KaHHe

bI¢ BUABI 1€ATECJIbHOCTH oﬁyqalonmxcn

Pa3nen 1. BemecTBo m xumuueckue peakuuu (17 1)

[loBTOpEeHUE U yriayoiaenue
3HAHMIT OCHOBHBIX pa3/eioB
Kypca 8 kiacca

(5 9)

Ilepuoauuyeckuii 3aKOH .
HepI/IO]II/I'-IeCKaﬂCI/ICTeMa XUMHYECKUX
PIIEMEHTOB

JI . 1 . MenneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3BMEHEHUU CBOUCTB
XHUMHAYECKUX 3JIEMEHTOB MEPBBIX TPEX
MepPUOAOB, KaJns, KaIbIIUSI U UX
COCIMHEHUN B COOTBETCTBHU C IOJIOXKE-
HUEM 3JI€MEHTOB B IEPUOIUIECKON
CHCTEME U CTPOCHUEM HUX aTOMOB .
Kitaccudukanus 1 HOMEHKIaTypa
HEOPTaHUYIECKHUX BEIIECTB (MEXIyHa-
[pOIHASI ¥ TPUBHUAIIbHAS) . XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K
[Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX
COCTMHCHUH, UX TEHETUIECKas CBSI3b
HEOPTAaHUYIECCKHUX BEIIECTB .

CTpoeHne BelecTBa: BUIEI

XapakTepHU30BaTh XUMHYECKHE
PIIEMEHTBI IIEPBLIX TPEX NIEPUOHOB,
KaJIuAd U KaJIbIUA IIO HUX ITOJIOXKCHHIO B
[lepuonuueckoit cucteme 1. 1. Men-
neneena .

KnaccupunupoBats 1 Ha3bIBaTh
HEOpPraHUYECKHE BEIECTBA M3YyUYECHHBIX
KJIACCOB .

OnuceIBaTh O0IIME XUMHYECKHE
CBOMCTBA BEIIECTB Pa3JIMUHBIX KJac-
COB, MOJATBEPK/IaTh CBOMCTBA IIpUMEpa-
MH MOJIEKYJISPHBIX YPAaBHEHUI XUMHU-
UECKUX PEAKLINM .

OnpenensiTe BUA XUMHUYECKOH CBSI3H U
TUIl KPUCTAIIIMYECKON pEeIIETKA
BEIIIECTBA .

IIporuo3upoBarb CBOWCTBA BELIECTB B
3aBUCHUMOCTH OT UX CTPOCHUS .
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XHMHYECKOWCBSI3U U THIIBI
KPUCTAUTUYESCKUX PEIIé- TOK .
3aBHCHMOCTB CBOMCTB BEIIECTB OT UX
CTPOCHHS .

BricTpauBaTth pa3BEpHYTHIE TUCHMEH-
HBbIE€ U YCTHBIE€ OTBETHI C OIOPOH Ha

IIpooonswcenue mabi.

IMpuMepHbIE TEMBI,
PacKpbIBalOlIMe JAHHbIN
pa3aes NporpaMmbl,

M KOJIHYECTBO YaCOB,
OTBOJMMOE HA UX U3yUYeHHe

OCHOBHOe coJep:KaHue

bl€¢ BUIbI J1€ATCIbHOCTH oﬁyqaloumxcu
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JleMoHcTpanuu

1 . Moaenu KpUCTAINIMYECKUX PELIETOK
HEOPraHMYEeCKUX BEIIECTB .

2 . KopoTrkonepuonsnas u
ImIMHHONIEpUOA-Has (HOPMBI
IMepmoamyeckoil cUCTEMBI XUMHYECKUX
hnementoB J[ . . Menaene-eBa

nHOpMaMIO U3 y4eOHUKa U CIIPaBOY-
HBIX MaT€pHUAJIOB, TPAMOTHO UCIIOJIB30-
BaTh M3YUYEHHBIN NMOHSATHUNHBIN anmapat
Kypca XMMUH .

Hcnonp30BaTh NpH BBHIITOIIHEHUHN
y4eOHBIX 3aJTaHUH U B TIpOIecce
HCCIIeJOBATEIbCKOM NeATEeIbHOCTH
Hay4YHO-IIOIIYJIAPHY IO JIUTEpaTypy
XUMHUYECKOTO COJIep>KaHUsl, CIpaBOY-
HBIE MaTepuaibl, pecypcsl HTEepHETa

Tema 1. OcHOBHBIE 3aKOHO-
MEepPHOCTH XUMHYECKHX
peaxkuui

(4 9)

Kiaccudukamyss XUMHYECKUX PeaKIIui
[10 pa3IMYHBIM NPU3HAKaM (IO YHCITY
11 COCTaBy y4acTBYIOIIMX B peaKLU
BEILECTB, O TeILIOBOMY 3 eKTy, no
M3MEHEHUIO CTEIeHEe OKUCIICHUS
XHUMHUYECKUX JIEMEHTOB, 110 00OpaTHMO-
CTH, IO YYAaCTHIO KaTaIn3aTopa) .

DK30- M SHIOTEPMHUECKHE PEaKIyH,
TepMOXUMHYECKUe ypaBHeHUs. [loHs-
THE O CKOPOCTH XUMHYECKOH peaKIuu .
[MoHATHE O TOMOTECHHBIX U
reTepOreHHBIX peakusax . [lorarue 0o

00paTHMBIX

PaCKpLIBaTB CMBICJI U3yHYaeMBbIX
MOHATHUI YU IPUMEHSITh 3TU HOHITUSA
MpY OMHMCAHUU CBOWCTB BEIIECTB U UX
MpEBpPALLECHUH .

KnaccupunupoBars XuMHYECKUE
[peaKIMM IO Pa3IUYHBIM IMpPU3HAKAM .
YcraHaBIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUECKON peaKIMU OT Pa3IuIHBIX
(paxTopoB .

IIporuo3upoBatrh BO3MOKHOCTH
MPOTEKaHNUsI XUMHYECKHUX MTPEBPAIIECHUN
B PA3JIUIHBIX YCIOBUSX .

55



1 HEOOpaTHMMBIX XMUMHUYECKHX pEeaKIH-
six . [ToHATHE O XUMHUYECKOM paBHOBE-
cun . DaKkTOpHI, BIUSIONINE HA
CKOPOCTBXMMUYECKON peaKIUH U
[TOJIOKEHUE XUMHYECKOTO PABHOBECHS .
(OKHCIIUTETbHO-BOCCTAaHOBUTEIbHBIC
[peakiuu (JICKTPOHHBIN 0alaHC OKHCIIU-
TeIbHO-BOCCTAHOBUTEIBLHOW PEaKIIHH) .
JlemoHcTpanuun

1 . 3aBUCHMOCTH CKOPOCTH XHMHUYECKOI
[peaKIMK OT Pa3JIMYHBIX (PaKTOpOB .

2 . Bo3geiicTBue KataiauzaTopa Ha
CKOPOCTh XMMHUUYECKOW pEeaKLuH .

3 . IIpuMepbl HEOOpPAaTUMBIX U 00paTH-MBIX
[PeaKLIMiA .

4 . CMmemieHHne paBHOBECHS XUMUYECKON
[peaKuuy .

\Bviuucnenusn

— KOJHMYeCTBa BEIleCTBa, 00bEMa U
MacChl peareHTOB WJIN MMPOLYKTOB IO
[YpPaBHEHHSIM XUMHUUYECKHX PEaKIINi

OnpenensaTe OKUCIATENb U BOCCTAHO-
BuTens B OBP .

CocCTaBnsaTh AJIEKTPOHHEIN OanaHC
[PEaKLIHH .

ITpon3BOAUTH BBIYMCICHUS MO XUMHYE-
CKUM YPaBHEHHUSIM .

BricTpaunBaTh pa3zBEPHYTHIE NUCBMEH-
HbIE U YCTHBIE OTBETHI C OTIOPOM Ha
MH(GOpMaLMIO U3 yueOHUKa U CIIpaBOY-
HBIX MaT€pHUaI0B, TPAMOTHO HUCIOJIb30-
BaThb M3y4YE€HHBIN MTOHATUWHBIN amnmapar
Kypca XMMUH .

Hcnonp3oBaTe NpU BBITIOJIHEHUHU
y4eOHBIX 3aJJaHUH U B IIpoLiecce
HCCIIEJOBATEIIbCKOM AESITEIbHOCTH
HayYHO-IIOMYJISIPHY IO JIUTEPaTypy
XUMHUUECKOT'0 COJEpIKaHUsl, CIIPaBOY-
HbIE MaTepualbl, pecypcsl IHTepHETa
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Tema 2. DiIeKTpoJIMTHYECKAS
mucconuanusa. XuMu4ecKkne
pPeaknnu B pacTBOpax

(8 1)

Teopus 2JIEKTPOJIUTUIECKON AUCCOLIHA-
WU . DIEKTPOIUTHI U HEIIEKTPOJUTHI .
IKaTroHBI, aHHOHBI . MeXaHU3M JHUCCO-
UAIMU BEUIECTB C Pa3IMYHBIMU
BHIAMU XUMHYECKOH CBsI3U . CTeneHb
imucconuanuy . CUILHEIE U cl1a0bIe
PIIEKTPOJIUTHI .

PackpsiBaTh cMBICT U3y4aeMbIX
IMOHSITHM, a TAK)Ke CMBICI TEOPUHU
PIIEKTPOIUTHYECKON JUCCOLHUALIUH .
OOBSICHATH IPUYUHBI BJIEKTPOIIPOBOJ-
HOCTHU BOJHBIX PaCTBOPOB .

CocTaBisTh YpaBHEHHUS JUCCOLIMALIUU

KHCJIOT, IIeJIoYeil ¥ CoJIeH, ITOJIHbIC

TIpooonoicenue maba.

IIpuMepHbIEe TEMBI,
PacKkpbiBaolIMe JAHHbIA
pa3aes NporpaMMmsbl,

U KOJIM4YeCTBO YacoB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe coaepikanue

bl¢ BUAbI ACATCIBHOCTH Oﬁy‘lalOHIHXCﬂ
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Peakiiun MOHHOTO OOMEHa, YCJIOBUS HX
npoTekaHus . MloHHbIe ypaBHEHUS
[peaKIuii .

IXMHYeCKHe CBOIICTBA KHCJIOT, OCHOBA-
HUI U COJICH B CBETE MPEJICTABICHUI 00
PIIEKTPOJIMTUYECKON HCCONUAINY .
CpenapactBopa . [TonsaTue o runponause
cojiei .

KauecTBeHHBIE p€akumn Ha KaTHUOHBIU
AHUOHBI .

JlemoHcTpanuun

(DJIeKTpUUECKas MPOBOIUMOCTh
[pPacCTBO-POB BEIIECTB; IBM)KEHUE HOHOB
B 3JIEK- TPUUYECKOM II0JIE .

ONBITHI, WITIOCTPUPYIOIINE MPU3HAKU
[MPOTEKaHUS PeakMii HOHHOTO OOMeHa
.ONBITHI IIO OIIPEAEIICHUIO CPEBI B
[pacTBOpax coJiel (XJopuaa HaTpus,
KapOoOHaTa HaTPHs, XJIOPHUAA [TUHKA) .
JIaGopaTopHble H NMpaKTHYecKHePadoThI
VlabopamopHhulii onelm:

Peakiimy moHHOTO OOMEHa B pacTBOpax
bekTponuToB: cyabdara meau(1l)

1 COKpalléHHbIE HOHHBIE yPaBHEHUS
XUMWYECKUX peaKIInii HOHHOTO oOMeHa .
[TnannpoBaTh M OCYIIECTBIISITh Ha
MpaKTUKE XUMHYECKHE DKCIEPUMEHTHI,
MPOBOWTHL HAOIIOACHUSI, JIeJIaTh
BBIBOJBI IO PE3yJIbTaTaM dKCIIEPUMEH-
Ta.

CrnenoBath npaBuiaM 0€30macHOMN
paboOThI B JTAOOPATOPUH MPH UCTIOTIB30-
BaHUHM XUMHUYECKOW MOCYAbl U 000pyao-
BaHUA .

IIpon3BOINUTH BBIYUCIEHUS MO XUMHYE-
CKUM YPaBHEHHUSIM .

BricTpauBaTth pa3BEPHYThIE IMCBMEH-
HbIE U YCTHBIE OTBETHI C OTIOPOM Ha
nHpOpMaIMIO U3 y4eOHHKA U CIIPaBOY-
HBIX MaT€pHUaIOB, TPAMOTHO HUCIIOJIB30-
BaTh U3YYEHHBIM IOHATUMHBIN anmapar
Kypca XMMUH .

Hcnonp30BaTh OpH BBHIIIOITHEHUHN
y4eOHBIX 3alaHUH U B IIpoLiecce
MCCIIEJOBATEIBCKON IEATEIIFHOCTH

58



¥ ménoyun, kKapOoHaTa HATPUS U COJISI-
HOI KHCIJIOTBI, peaKIus
HEUTpaJIN3alUUMEXIy THAPOKCUIOM
KaJIMsI U COJITHOM KUCIIOTOM .
\[Ipaxkmuueckas paboma:

Ne 1 . Pemenue skcrepuMeHTalIbHBIX
3ajad 1o Teme .

\Boiuucnenusn

— MO ypaBHEHUSIM XUMHUYECKUX
[peaKuit

HaYYHO-TIOMIYJAPHYIO JINTCPATYypPy
XUMHUYCCKOTI'O COoACPpIKaHus, CIipaBoO4-
HbIC MaTCpHaJIbl, pECYPChI I/IHTepHeTa

Paznen 2. Hemeraunbl u ux coenmuenus (24 u)
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Tema 3. O0mas xapakrepu-
CTHKAa XHMHUYECKHX 3J1eMeH-
ToB VIIA-rpynnel. I'anorensi
(4 1)

OO11as XapaKTepUCTHKA TaAJIOTCHOB .
OCOOCHHOCTH CTPOCHHS aTOMOB STHX
PIIEMEHTOB, XapaKTepHbIE JIJIsl HUX
crerneHu okucieHus . CTpoeHue u
(buzmyeckre CBOMCTBA MPOCTHIX Be-
[[ECTB — raJIOT€HOB . XUMUYECKHUE
CBOIiCTBa Ha MpUMepe XJiopa (B3auMO-
neficTBrE ¢ MeTalJlaMy, HEMeTasljlaMu,
iiesiouamu) . Xaoposomopon . ComnsiHas
KHCJI0Ta, XUMUYECKHE CBOMCTRA,
nonyquI/Ie, NPpUMCHCHUC . Ka‘IeCTBeH-
HbIE PEAaKIMU HA raJIOT€HUI-UOHBI .
JlelicTBHE XJ10pa U XJI0pOBOAOpOA HA
OpraHyu3M 4yesioBeka . Baxkneimue
XJIOPUABI U UX HAXOXXIACHUE B IIPUPOIE .
JlemoncTpanuu Buaeomarepuasl:
TajJOTeHbl U UXCOEAUHCHUS .

OO6pasibl XJIOPHUIOB .

OOBsICHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB HEMETAJJIOB U UX
COEIMHEHUH B TIpeieiaX MaJIbIX IepHO-
IToB ¥ Ti1aBHEIX noArpymmn Ilepuoanue-
CKOM CHCTEMBI XUMHYECKHX DJIEMEHTOBC
Y4ETOM CTPOCHUS UX aTOMOB .
XapakTepu3oBaTh (U3UICCKHUEC U XHU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajJloreHoB (Ha mpuMepe XJiopa) U
CIIO’KHBIX BEIIECTB (XJIOpOBOJIOpOaa,
XJIOpUJAa HATPHsl), CITIOCOOBI UX TMOJTyYe-
HUsI, IPUMEHEHHUE U 3HAUYCHUE B
[MPUPOJIE Y KU3HH YEIOBEKa .
OrnpenensiTh rajJloreHUI-MOHbI B
[pacTBoOpeE .

[TnanupoBaTh U OCYIIECTBISITh Ha
MPAaKTUKE XUMUYECKHE YKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOJICHUS, ASTIaTh
BBIBOJIBI IO pE3yJIbTAaTaM dKCIIEPUMEHTA

IIpooonswcenue mabi.
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TpuMepHbIE TEMBI,
PacKpbIBaoIINe TAHHbIA
pPa3aes NporpaMMsl,

U KOJIM4YeCTBO YacoB,
OTBOAMMOE HA MX U3yYeHHE

OcHOBHOe cofepKaHue

bl¢ BUIbI JeATCIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

VIaGopaTopHbie M MpakTHYecKHE padoThI
Vlabopamopnuiii onetm: Pacrio3HaBaHue
XJTOPHUA-UOHOB .[Ipakmuyeckas paboma:
WNe 2 . TlomydyeHHe COJITHOM KHUCIIOTHI,
M3y4eHHue €€ CBOUCTB .

\Botuucnenusn

[0 YPAaBHEHHSIM XUMHYECKHUX pEaK-
LIMIA, €CJIM OJIMH U3 PEarcHTOB JIaH B
H30bLITKE;

— 0OBEMOB T'a30B M0 YPaBHEHUIO
[pEaKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOLLIEHUU Ia30B

CnenoBatb npaBuiaM Oe3omnacHol pado-
THI B JIaOOpaTOPUH MPH UCIIOJIB30BAHUHN
XUMHYECKOW MTOCYbl U 000pYIOBaHUS .
BricTpanBaTth pa3BEpHYThIC IMCEMEH-
HBI€ U YCTHBIE OTBETHI C OTIOPOH Ha
MH(GOpMaLMIO U3 yueOHUKa U CIIpaBOY-
HBIX MAaTE€PHUAJIOB, TPAMOTHO HMCIIOJIb30-
BaTh U3YYCHHBIM IIOHATUMHBIN amniapar
Kypca XMMHHU .

Hcnonp30BaTh NPU BBIIOJTHEHUNA
y4eOHBIX 3aJlaHUH U B IIpoLiecce

KM CCIIEN0BaTEIbCKOUN NEeATEIIbHOCTH
HAy4HO-IIOIIYJISIPHY IO JIMTEPATYPy
XUMHYECKOTO COAEPKAHUs, CIIPABOY-
HBbIE MaTepuansbl, pecypcsl MHTEpHETA
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Tema 4. O0mas xapakrepu-
CTHKA XUMHNYECKHX JJIEeMEH~
TOoB VIA-rpynnei. Cepa u eé
coequHeHHs (5 U)

OO1Ias XxapaKTEpUCTHKA PIICMCHTOB
VIA-rpymmsl . OCOOCHHOCTH CTPOCHUS
ATOMOB 3THUX 3JICMEHTOB, XapaKTCPHBIC
U HUX CTCIICHU OKUCIICHUSA .
CTpocHueHu GHU3NICCKHUE CBOWCTBA
MPOCTBIX BEI[ECTB — KHUCJIOPOJa U CEPhI

IAJIIOTPOTNIHBIE MOJM(HUKAINU KHCIIOPO-
na u cepbl . XUMHYECKUE CBOWCTBA CEPBI

. CepoBOaOpOA, CTpOCHUE, (PU3NUECKHUE

OOBSICHATH 00IIMIE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOVMCTB 3JIEMEHTOB
\VIA-rpynmnel 1 uX coeTuHEHUH

c y4€TOM CTPOEHHSI X aTOMOB .

6 XapakTepu3oBaTh GUHUYESCKUE

M XUMHUYECKHE CBOICTBA MPOCTOTO
BEIIECTBa CEPhl U €€ COeTUHEHUI
(cepoBOOPOJA, OKCUIOB CEPbI, CEPHOU
KHCJIOTHI, CYJIb(aTOB), CIIOCOOBI UX
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1 xuMudeckue cBoictBa . OKCHABI Cepbl
KaK MPEJICTABUTECIN KHUCIOTHBIX OKCH-
moB . CepHast KUCJI0Ta, (PU3UICCKUC

1 XUMHYECCKUE CBOICTBA (00mIIHe Kak
[MPEICTABUTEINS KiIacca KHUCIIOT U
crnenu-gdudeckue), NpUMEHEHHUE .
XUMUYeCKrUe peakiuu, JeKaIHue B OC-
HOBE MPOMBIIIJICHHOTO CIiocoba
[10JIy4Y€-HUsI CEPHOU KUCIIOTHI .
AniriapaThbl U IIPOTEKAaroIHe B HUX
[MpoIICCChI (Ha MPH-Mepe MPOU3BOICTBA
cepHOM kucioThl) . Cou cepHOM
KICJIOTBI, KAaUeCTBEHHAs peaKIus Ha
CyJib(aT-uoH .

[HaxoxaeHue ceppl U €€ COEAUHEHUN
B IIpHpoJie . XUMHYECKOe 3arpsi3sHeHNuE
OKPY>KaloIe cpeabl COeTNHEHUSIMHI
cepbl (KUCIIOTHBIE TOXKIH, 3arpI3HECHHUE
BO3IyXa U BOJOEMOB), CIIOCOOBI €T0
peJOTBpAICHUS

JlemoHcTpanumn

Konneknuu (BUIeoMaTrepransl): cepa u
e€ coeqUHEHNU .

OOyrimBaHWE caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIOTHI

IMOJIyYeHUsI, IPUMEHCHNE U 3HAaUYCHHUE B
IMPUPO/JIE Y )KU3HU YEJIOBEKA .
OnpeneisTh HAIU4YUE CyIb(PaT-HOHOB B
[pacTBOpE .
OOBSICHATH CyIIHOCTBH KOJIOTHUUECKHUX
Mpo0yIeM, CBSI3aHHBIX C IepepadoTKOM
COeITMHEHUM CEePHI .
[TnanMpoBaTh M OCYIIECTBIISITh Ha
MPaAKTUKE XUMHUYCCKHUE DKCIICPUMCEHTHI,
[MPOBOJINUTH HAOJIIOJICHUS, ICTIaTh
BbBIBO/JbI I10 PE3YyJIbTaTaM DKCIIEPUMEHTA

CrenoBarb npaBuiaM 0e301acHoi
paboThI B JIaOOPAaTOPUH IIPH HCIIOJIB30-
BaHUM XUMHUYECKOW MOCYIBl U 000pyHo-
BaHWS .

[Ipon3BOANUTH BBIYUCICHUS IO XUMUYE-
CKHM yPaBHEHUSM .

Hcronp30BaTh IPH BBIIOJTHEHUH
y4eOHBIX 3aJJaHHUI TEKCThl YUeOHHKA,
crpaBouHble MaTtepuaisl (Ilepuonuye-
CKYIO CUCTEMY XUMHYECKHUX DJIEMEHTOB
J1. 1. Menneneesa, TaOIHUIy pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHM U COJIeH

' B BOAC, BHGKTpOXI/IMI/I‘ICCKI/Iﬁ pAaa
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JVIabopaTopHble U NMpakTH4YecKHe PadoOThI
Viabopamopuvle  onvimoi:
OOHapy>xeHue cyibdaT-nOHOB .
BzanmoeiicTBre pa30aBICHHOW CepHOM
KHCJIOTHI C IIMHKOM .

HaIPSHKEHU METaJlJIOB) .
Hcnonp30Bath Mpu BHITTOJIHEHUH y4eO-
HBIX 3aJJaHUN U B IIPOLIECCE HCCIIEN0Ba-
TEJIBCKON AeSITEIbHOCTH HAy4YHO-IIOITY-
ISIPHYIO JIUTEPATYyPy XUMHYECKOTO
cozlep KaHusl, CIIPaBOYHbIE MaTepHUaJIbI,
pecypcel IHTepHeTa
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IIpooonosicenue maba.

IpuMepHbIE TEMBI,
PacKpbIBaoIe JAHHbIA
pPa3aes NporpaMMsl,

U KOJIM4YeCTBO YaCoB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe cofepKaHue

bl€¢ BUIbI JeATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

\Botuucaenus

[10 YPaBHEHUSIM XUMHUYECKUX PEaKLIUU;
— MaccoBOM JOJIM BBIXOJA NPOAYyKTa
[peaKIuu
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Tema 5. O0mas xapakrepu-
CTHKA XMMHUYECKHUX dJIeMeH-
TOB VA-rpynnsl. A3oT,
(ocdop u ux coexmnenus (7

)

OO01mIast XapakKTepUCTHUKA DIICMCHTOB
'VA-rpymnmnsl . OCOOEHHOCTH CTPOCHHUS
ATOMOB 3THX DJICMCHTOB, XapaKTCPHEIC
TSI HUX CTCICHHU OKHUCJICHUS .

IA30T, pacipoCTpaHeHHE B IIPUPOJIE,
(buznyeckre U XUMHUYESCKUE CBOWCTBA .
KpyroBopot azora B IpupoJie .

IAMMHaK, ero (pu3ndecKue u XUMHYe-
CKHE CBOICTBa, MOJyYeHHUE U NPUMEHe-
Hue . Comu aMMOHHUSI, UX (PU3UISCKUC
M XHMHYECKHUE CBONCTBA, IPUMEHCHHE .
KadecTBeHHas peakiusi Ha HOHBI
AMMOHHS .

IA30THast KMCJIOTa, €€ pu3nIecKue

M XMMHYECKHE CBOWCTBA (00IIME KAk
MpEeICTaBUTENS KiIacca KUCIOT U
crieriuuueckue) . Mcrnonbp3zoBanue
HUTPATOB U COJIell aMMOHHSI B KadecTBe

MHHEpPaIbHBIX yAOOPESHHH .

OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOVMCTB 3JIEMEHTOB
'VA-TpyHIibl U UX COEJIMHEHUM ¢ yYETOM
CTPOCHUS UX aTOMOB .
XapakTepu3oBaTh (U3HICCKHUEC U
XUMHUYSCKHAE CBOUCTBA MPOCTHIX
BellecTB a3ota U pocdopa U UX coenu-
HeHUI (aMMHaKa, cojeii aMMOHUS,
a30THOW KHMCJIOTHI, HUTPATOB, OKCHA
dbochopa(V) u pochopHOI KUCITOTHI,
dbocdaroB), cnocoObI UX TTOITyUEHUS,
MpUMEHEHHE U 3HaUYCHHUE B IPUPOIC

1 JKU3HU YeJIOBEKa .

OrnpenensiTh HOHBI aMMOHUS B doc-
(ar-uons! B pactBOpE .

OOBSICHATDH CYITHOCTh DKOJTOTHIECKUX
MpoGJIeM, CBSI3aHHBIX C HAXOXXJICHUEM
coenquHeHwuit azora u pochopa B
OKpy>Karolleu cpee .
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IXuMHUYecKkoe 3arpsi3HeHNE OKpY>Karo-
el cpebl COeAMHEHUSIMU a30Ta
(KHCIIOTHBIE JTOXKJIU, 3arpsi3HEHUE
BO3/1y-Xa, TIOYBBI K BOITOEMOB) .
Docdop, ammoTporHble MOTU(pUKATUN
bochopa, hpuznUecKkre U XUMHUYCCKHUE
CBOIiCTBA.

Oxcun pochopa(V) u dpochopHas
KHCI0Ta, (PU3NYECKHE U XUMUYECKUE
cBOlicTBa, monydeHue . KauectseHHas
peakuus Ha ¢pocdar-uoHHI .
Mcnons3oBanue ¢ocdaToB B KauecTBe
MHUHEpaITbHBIX yI0OpeHui . 3arpsa3HeHne
[pUPOAHBIX BOJI0EMOB (pocdaramu .
JlemoHcTpanumn

Komtexkuuu: ¢pochop u ux coequHeHUs
.B3anmoaeiicTBrEe KOHUEHTPUPOBAHHOU
Q30THOI KHUCIOTHI C MEABIO .
IaGopaTopHble M MpaKTHYecKHe padoThbl
Vlabopamophble onvimul:

1 . B3auMmopeiicTBue coOJIEH aMMOHUS C
IIEJT10YBIO .

2 . O3HaKOMIIEHHE C OOpa3mamMu
A30THBIXU POCPOPHBIX YIOOpEHUI .

[ Ipakxmuueckas paboma.:

[TnannpoBaTh M OCYIIECTBISITh Ha
MpaKTUKE XUMHYECKHE DKCIEPUMEHTHI,
MPOBOIVTHL HAOIIOACHUSI, JIeJIaTh
BBIBOJBI IO PE3yJIbTaTaM dKCIIEPH-
MEHTa .

CrnenoBats npaBuiaM 0€30macHOMN
paboThI B 1aOOpaTOPUH IIPH HCIIOJIB30-
BaHUHM XUMHUYECKOW MOCyAbl U obopyrao-
BaHUA .

HpOI/IBBOJII/ITI) BBIYUCJICHUS 110 XUMHUYEC-
CKUM YpPaBHCHUSM .

Hcrnonp30BaTh MPH BBHIIOJIHEHUH
Y4eOHBIX 3aJJaHUM TEKCThl y4eOHUKA,
clipaBOYHBIE MaTepualbl (Iepuoande-
CKYIO CUCTEMY XMMHYECKHUX DJIEMEHTOB
J1. 1. MenaeneeBa, TabIuUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUM U COJICH B
BOJE, PJIEKTPOXUMHYECKHUH Psl
HATPSHDKSHUI METaJlJIOB) .
Hcronp30BaTh NPH BBIIOJTHEHUH
y4eOHBIX 3aJaHUI U B IIpoLiecce
HCCJISJIOBATEIBCKON AEATEIbHOCTH
HAYYHO-IIONYJISIPHY IO JINTEPaTypy
XHMHYECKOTO COASPIKaHHUs, CIIPaBOU-

HbIE MaTepHUaJIbl, pecypchl HTepHeTa
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Ne 3 . [TonyueHue amMHaka, U3y4eHHUE
€0 CBOMCTB .

\Boiuucnenusn

— I10 ypaBHEHUSIM XUMHUYECKUX peaK-
1882051
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IIpooonosicenue maba.

IpuMepHbIE TEMBI,
PacKpbIBaoIe JAHHbIA
pPa3aes NporpaMMsl,

U KOJIM4YeCTBO YaCoB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe cofepKaHue

bl€¢ BUIbI JeATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

Tema 6. O0masi xapakTepuc-
THKA XHMHYECKHX dJIeMeH-
ToB IVA-rpynnsi.

Yriiepoa M KpeMHHUI U UX
coeTHHEHHSI

(8 9)

Vriepo, aJutoTpOITHbIC MOaU(pUKA-
M1, pacTIpOCTPaHEeHUE B IPUPOJIE,
(pr3nueckme u XMMUYECKHe CBOWCTBA .
IAncopbuust . KpyroBopoT yriaeponas
MpPUPOJE .

Oxcuapl yrieponaa, ux (Gpu3ndecKue

M XUMHWYCCKHUE CBOMCTBA, UX JICHMCTBUEC
Ha KMBBIE OPTaHU3MBI, ITOJIyUCHHE

1 IpUMEHEHHUE . DKOJIOTUYECKHUE
poOJie- MBI, CBI3aHHBIE C OKCHUIOM
yraepo- na(IV); runore3a rio0anbHOTO
TTOTEIUIe-HUS KINMaTa; TapHUKOBBIH
bddekr .

'YTonpHas KUCIOTa U €€ COJIH, UX
(buzmueckne u XUMHUYIEeCKNE CBOUCTBA,
moirydeHne u npuMeHeHue . KadecTBeH-
Hasl peaKknsl Ha KapOOHaT-MOHHI .
cnonp30Banue KapOOHATOB B OBITY,

OOBSICHATH O0OIIE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB YJIIEMEHTOB
[VA-rpynnsl 1 uX COeITMHEHUH C y4é-
TOM CTPOCHUS UX aTOMOB .

6 XapakTtepuszoBaTb (puzHUICCKUE

1 XUMHUYECKHE CBOICTBA MPOCTBIX
BEILIECTB YIJIepoaa U KPEMHUS U UX
coenHEeHUH (OKCUIOB yTJIEpO/a,
[YTOJIBHOM KHCJIOTHI, KapOOHATOB,
OKCcHIa KpEMHHUS, KpEMHHUEBONH KHUCIIO-
ThI, CHJINKATOB), CIIOCOOBI UX IOJIyde-
HUs, IPUMEHECHHUE 1 3HAaUYCHHUE B
MMPUPOJIE M KU3HU YEITOBEKA .

OmnpenensaTh KapOOHAT- U CUIHKAT-
MOHBI B PaCTBODE .

OOBSICHATH CYyIIHOCTBH 9KOJOTHISCKUX
MpoOJIeM, CBSI3aHHBIX C HaXOXXIECHUEM

TJICKHCJIOTO Ira3a B 0pr>1<a101116171
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METUIINHE, IPOMBINIIICHHOCTH, CEIb-
CKOM XO3SHCTBE .

yrjiaepoaa: 0COOEHHOCTH COCTaBa U
CTPOCHUA . ITousiTie 0 OMOIOTHYECKH
Ba>XHbBIX BCUICCTBAX: XUpPaAX, GCHKaX,

HepBOHa‘-IaJ'II)HI)Ie HOHSITHS 00 OopraHu-
ICCKHUX BCIICCTBAX KaK O COCAUMHCHUIX |1 OPraHUYCCKHUX BCIICCTB .

cpene .
HNnnroctpupoBarh B3aUMOCBS3b
HEOpraHUYECKUX COCIUHEHUM yrieponaa

HJ'IaHI/IpOBaTB 1 OCYHICCTBJIATH Ha
MPAKTUKE XUMHUYCCKHUEC DKCIICPHUMCHTHI,
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lyriaeBoxax . MarepualibHOE €TMHCTBO
OpraHMYECKUX U HEOPTaHUYECKUX
COeTMHEHUI .

KpemHwii, ero ¢pusndecKkue u XuMude-
CKHE CBOICTBa, MOJIyYeHHUE U IPUMEHe-
HHE B DJIEKTPOHHKE .

CoeMHEHUS] KPEMHHUS B IIPHPO/IE .
OO1Me npeacTaBicHusT 00 OKCUIE
kpemHusI(IV) 1 KpeMHUEBOH KHUCIIOTE .
CI/IHI/IKaTbI, HUX HCIIOJIB30BAaHHE B 6])ITy,
MeIUIUHE, MPOMBIIIJIEHHOCTH . Bax-
HEHIlNEe CTPOUTENIBHBIC MaTePHUAIIbI:
KepaMHKa, CTEKJIO, [IEMEHT, OCTOH,
bkesie300eToH . [IpoGiiemMbl 6e30macHOTO
MCIIOJIB30BAHUS CTPOUTEIBHBIX MaTe-
[PHaJIOB B MTOBCEIHEBHOM KU3HU .
JlemoHcTpanuun

Moaenn KpUCTAIINYECKUX PELIETOK
anMasa, rpadura, MOJIEKYJIBI QyJiepe-
Ha .

IAncopO1us pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAaHHBIM yriiéMm . [IpotuBoras .
BuneomaTepuansl: cHIuKaTHas Mpo-
MBIIITICHHOCTD .

Mosenn MOJIEKYJ OpPTaHHMYEeCKHX Be-

MPOBOAUTEL HAOIIOJCHHUS, JIENaTh
BBIBOJIBI ITO pe3yJIbTaTaM dKCIICPUMECHTA .
CrnenoBath npaBuiaM 0€30TacHOMN
paboTHI B JTAOOPATOPUU MIPH UCTIOTB30-
BaHUU XUMHYCCKOH IMOCYIBI U 000pyI0-
BaHWUS .

Hcrmonp30BaTh NPH BHINOJTHCHUU
Y4eOHBIX 3aJJaHUM TEKCThI yUYCOHHUKA,
cripaBouHble MaTepualsl (Ilepunoamnue-
CKy}O CI/ICTeMy XUMHNUYCCKUX DJICMCHTOB
J1. 1. Menaeneesa, TabiuIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAHUM U COJICH B
BOJE, DJIICKTPOXUMHUUYECKUHN PsII
HaNpPsHKEHUI METaJlJIOB) .
Hcmionp30BaTh NpHU BHINOJTHEHUU
y4eOHBIX 3aJTaHUM U B TIpOIecCce
MCCIIeOBATEIIbCKOM AeATEIIbHOCTH
HAYYHO-TIOIYJISIPHYIO JIUTEPaTypy
XUMHYECKOTO COACp>KaHUs, CIIPaBOU-
HBIC MaTepHaibl, pecypcsl HTEepHETA
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[IIEeCTB .
JIabopaTopHble W MpaKTHYeCKHe PadOThI
VlabopamopHblil onvblm:

KauecTBeHHast peaknus Ha
KapOOHAT-MOH .
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IIpooonosicenue maba.

IpuMepHbIE TEMBI,
PacKpbIBaoIe JAHHbIA
pPa3aes NporpaMMsl,

U KOJIM4YeCTBO YaCoB,
OTBOAMMOE HA UX U3yYeHHe

OcHOBHOe cofepKaHue

bl€¢ BUIbI JeATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

Ipakmuueckue pabomul:
Ne 4 . TTonyyeHue YIIIeKUCIOTO Trasa .
KauecTBeHHas peakuus Ha KapOOHAT-MOH

Ne 5 . Pemrenue sKCrepuMEHTaIbHBIX
Bamay 1mo TreMe «Hemeramisl .
\Bbotuucnenus

— O YpaBHEHUSIM XUMHUYECKHUX peaK-
11, €CJIM OJUH U3 PEareHTOB JaH B
BHISBOIHOTO PACTBOPA C U3BECTHOM
MaCcCOBOM JoJIeN

Paznen 3. MeTtaajbl U uxX coeqnHenus (20 1)
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Tema 7. O0mme cBolcTBa
MeTaJLI10B
(4 q)

OO0m1ast XapakTEpPUCTUKA XUMHYSCKUX
PIIEMEHTOB — METaJJIOB HA OCHOBaHHUU
X noJioxkeHus B [lepuonnueckoi
CHCTEME XUMHYECKNX 2JIEMESHTOB

JI. . MenaeneeBa U CTpPOSHHSI aTOMOB .
CtpoeHue MetayioB . MeTaandeckas
CBSI3b M MeETaJuIM4YecKash KpHcTajuihde-
ckas peuiérka ONeKTPpOXUMUYECKUH
s HanpsbkeHuM MetamioB . dusuye-
CKHEe M XMMHYECKHE CBOWCTBA METAJIJIOB .
OO01mme crnocoObl MONYyYeHHUsST METaJIOB .

PackpbiBaTh cMBICT H3y4aeMBIX
IMOHSTUH W MIPUMEHSITH 3TH HOHSITHUSA
[MPY OMVMCAaHWUH CBOWCTB BEIIECTB U HX
MpeBpaleHUuH .

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOVMCTB 2JIEMEHTOB-MeTal-
ITOB U UX COEJIMHEHUHN C YU4ETOM CTpoOe-
HUSI UX aTOMOB .

XapakTepu3oBaTh CTPOCHUE METAIIOB,
oO1He GU3MISCKUE U XUMHYCCKHUE

CBOMCTBA METAJLJIIOB .
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[ToHsITHE O KOPPO3UH METAJIOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO-
sun . CrutaBbl (cTanb, YyTyH,
mropattoMu-HUH, OpoH3a), UX
MMpUMEHEHHE B OBITY U
[MPOMBIIIJIEHHOCTH .

JleMoHcTpannu

O3HaKOMJIEHHE C 00pa3liaMH METajljIoB
MCIUIaBOB, UX (DU3NYECKUMU
cBolicTBaMu .Moenu
KPUCTAJUTMYECKUX PEeHIETOK METAJIOB .
BuneomaTtepuansl: KOppo3us METaUIOB

JIaGopaTopHble U MpaKkTHYecKUe padoThI
Vlabopamopnvie onvimol: O3HAKOMIICHUE
Cc oOpa3laMH CILIAaBOBMETAJIIOB .
3aBHCHMOCTH CKOPOCTH PEaKIIUHU
MeTalljla C KUCIIOTOW OT MPUPOJIBI
MeTaJlIa .

\Bbotuucnenusn

— O YpaBHCHUSIM XHUMHYECKUX peak-
U, €CJIM OJIMH U3 pEarcHTOB
COOCPKAUTIIPUMECH

XapakTepuzoBaTh OOIINE CIIOCOOBI
MMOJTy4YeHUS METAJIJIOB .

CrnenoBath npaBuiaM 0€30macHOMN
paboThI B 1aOOpaTOPUH IIPH HUCIIOJIH30-
BaHUHM XUMHUYECKOU MOCyAbl U obopymo-
BaHWUS .

I[Ipou3BOAUTH BBHIYUCIECHHS IO XUMHYE-
CKUM yPaBHCHUSM .

Hcnons3oBaTh IIPpU BBITIOJTHCHHUH
Y4eOHBIX 3aJJaHUM TEKCThl y4YeOHUKa,
cripaBouHble MaTepualsl (Ilepunoamnue-
CKYIO CUCTEMY XUMHYECKHX DJIEMEHTOB
J1. 1. Menaeneea, TabiuIly pacTBOpPH-
MOCTH KHCJIOT, OCHOBAHUM U COJICH B
BOJE, DIEKTPOXUMUYSCKUN PsiJT
HANPsHKEHUI METaJlJIOB) .
Hcnonb30BaTh NpH BBHITTOJIHEHUHT
y4eOHBIX 3aJTaHUM U B TIpOIecce
MCCIIEIOBATEIBCKOU ASSITEIbHOCTH
Hay4YHO-TIOMYJISIPHY IO JIUTEPATypy
XUMHUYECKOTO COJICPIKAHUsI, CIIPABOY-
HbIC MaTepHUAIIbl, pecypchl MHTEepHETA
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Tema 8. Baxkueiimue meraJ-
VIBI 1 UX COeTUHEHHUN

(16 9)

[Llenounsie MeTanmsl . [TomoxxeHue B
[MeproauvecKoil CHCTEME XUMHYECKUX
pnemeHTOB | . 1. MenneneeBa, cTpoeHue
aToMoB . HaxoxaeHue B Mpupoe .

OOBsCHATH 00IIHEe 3aKOHOMEPHOCTH B
N3MEHEHUU CBOMCTB 3JIEMEHTOB-METAJI-
ITOB B TpyHIIaX U UX COCAUHCHUH C
[YIETOM CTPOCHHUS UX aTOMOB .

TIpooonoicenue maba.

IMpumepHBbIE TEMBI,
pPacKkpbiBaoIe JAHHbIA
pa3aes NporpaMMsI,

M KOJIMYECTBO 4aCOB,
OTBOAMMOE HA MX U3yYeHHe

OcHOBHOe coaepkaHue

bl¢ BUAbI ACATCIBHOCTH Oﬁy‘lalOHIPIXCﬂ

Ddu3nyeckne U XMMHUYECKHE CBOMCTBA
(Ha puMepe HATpUsS U Kajus) .
OKCHUIBI U TUAPOKCHABI HATPUS U KaJHs
. [IpuMe-HeHHE MIEIOYHBIX METAJJIOB U
X COCIMHEHUH .

[l[erouHO3eMENbHBIE METAaJIbI
MarHuil U KaJbLU U, CTPOEHUE aTOMOB .
[lonmoxe-uue B Ilepuonnueckoi
cucTeMe XMMH4e-CKuX 3jaeMeHToB [l . 1.
MeHeeena .

Haxoxnenue B npupojse . Puznueckue
MXUMHYEeCKHEe CBOMCTBaA . BaxxHenmme
COeTMHCHUS KaTbIus (OKCUII, THIPOK-

XapakrepuzoBarb GU3UUECKHUE U XH-
MHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIJIOB U UX CO€IMHEHUI (OKCHUIOB,
TUIPOKCHUJIOB, COJIEH), CITOCOOBI UX
MOJTy4YeHUs], IPUMECHECHHUE U 3HAUCHHE B
MpUPOJIE U )KU3HHU YEIIOBEKa .
Pacmo3HaBaTth ¢ TOMOIIBIO Ka4eCTBEH-
HBIX pEaKIINi HOHBI METAJIOB (MarHus,
QTFOMWHHS, ITTHKA, JKejie3a, MEIH) .
[ImarupoBaTh U OCYIIECTBISITH HA
MPaKTUKE XUMHYIECKIE YKCIIEPUMECHTHI,
MPOBOJIUTH HAOIFOJICHUS, IEJIaTh
BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA
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cun, conu) . JKECTKOCTH BOIBI U
CITOCOOBIeE YCTPAHCHMUS .

IAmromunuii . IlomoxxeHne B
[Tepromuye-cKoil CHCTEeME XHUMHYECKUX
hinemenToB /[ . 1. Menneneena,
CTpOCHHE aToMa .

Haxoxxnenue B mpupoie . Ousndeckue
MXUMHYCCKUE CBOMCTBA . AMGOTEpHBIC
CBOICTBA OKCHJIa U THAPOKCH]IA .
DKeneso . [Tonoxxenue B Ilepuoanueckoit
CUCTCMC XUMHNUYCCKUX DJICMCHTOB

/T . 1. MenneneeBa, CTpOEHHUE aTOMaA .
Haxoxnenue B npupone . Duznueckue

CrenoBarh npaBuiaM Oe3omnacHoi pabdo-
THI B JIaOOpAaTOPUH MPH UCIIOJIB30BAHUHN
XHUMHUYECKOM MOCY 1Bl 1 000PYI0BaHUS .
ITpou3BOAUTE BEIYUCIEHHUS 1O XUMHUYE-
CKUM ypPaBHEHUSAM .

BricTpauBath pa3BEépHyThIE TUCHEMEH-
HBbIE€ 1 YCTHBIC OTBETHI C OIIOPOH Ha
nHOopMaIMIO U3 y4eOHHKaA U CIIPaBOY-
HBIX MaT€pPHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYCHHBIM IOHATUWHBIN amiapar

Kypca XMMUH .
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1 XuMHuueckue cBoicTBa . OKCHIHI,
rupokcuAbl u conu xenesa(ll)

n sxenesa(lll) .

leMoHcTpan MU

B3aumMmojeiicTBue HATpHUs C BOJIOH .
OxpallliBaHuE MJIaMEHU HOHAMH
HATPUS U Kaaus .

OxpalBaHue NjaMeHu HOHAMU
KaTbITUS .

B3anMoielicTBHME OKCHIa KaJIbIIUs C
BOJOM .

BuneomaTtepuanbl: TOpeHUE Kele3a B
KUCJIOPOJIC U XJIOPE .

JIaGopaTopHble U MpaKTHYecKHe PadoThI
Vlabopamopnvie  onvimul:
O3HakOMJIEHHE C OOpa3uaMu
QIIFOMHUHHUS U €T0 CIUIABOB .
AM(poTepHbIE CBOMCTBA TUAPOKCHIA
QITFOMUHUS .

KadecTBeHHBIE peaKIInM Ha MOHBIKEIE3a

Ipaxmuueckue pabomuwi.

Ne 6 . JKEcTkOCTh BOIBI U METOIBI €€
[yCTpaHEeHHS .

Ne 7 . PemreHue sKCrepuMEHTaIbHBIX

Hcnonp30BaTh NpH BBHIITOITHEHUHN
y4eOHBIX 3aJTaHUH U B TIpOIecce
HCCIIeI0BaTEIbCKOU AeATEIbHOCTH
HayYHO-TIONYJISIPHY IO JIUTEPaTypy
XUMHUYECKOTO COJEpIKaHUs, CIIPABOY-
HbIE MaTepuaJibl, pecypchl HTepHeTa
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3amayv 1Mo Teme «MeTamisDy .
\Botuucnenus

— 10 YpaBHCHUSIM XUMHYCCKHX pEak-
[[H¥, €CJIU OJIUH U3 PEarcHTOB JIaH B
M30BITKE WM COACPIKUT IIPUMECH;

— MacCOBOW JOJIM BRIXOJa NPOJYKTa
[peaKIuu
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Oxonuanue maoi.

I[IpumMepHBIE TeMBI,
pacKpbIBaOIIMe TAHHbII
[pa3zaesa NporpamMMel,

U KOJIHUYeCTBO YACOB,
OTBOIMMOE HA X H3yYeHHe

OcHOBHOe coiep:KaHHe

bI¢ BUABI 1€ATCJIbHOCTH 06yqalonmxc51

Pa3znen 4. Xumus u okpy:kammas cpeaa (3 9)
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Tema 9. BemecTBa u MmaTepu-
AJIbI B 'KU3HU YeJ0BeKa
(3 9)

HoBbIe MaTepuasbl U TEXHOIOTHH .
BemniectBa u mMaTepualisl B
MMOBCEAHEBHOM KU3HU YeJIOBeKa . XUMUS
1 3J0POBHE .

lbesomacHOe UCITOJIb30BaHUE BEIIECTBU
XUMHYECKHUX PEaKLHil B OBITY .
[TpypogHbIE HICTOYHUKH
YTII€BOAOPOIOB(YTroiab, HPUPOIHBIN
ra3, He(pTh), MPOAYKTHI UX
rmepepabdoOTKH, UX POJb

B 6])ITy U MMPOMBIIIJICHHOCTH .

(OCHOBBI 9KOJIOTHYECKOI I'PaMOTHOCTH .
XHMHYEeCKoe 3arpsA3HEeHHE OKPYIKalo-
meil cpenbl (MpeaeabHo AOIYyCTHMAs
KoHIeHTparusa BemiecTs — IIJIK) .
IPoib XMMUH B PELLICHUU
PKOJIOTUYECKUX TPOOIIEM

XapakTepru3oBaTh pOJIb XHUMHUH B pa3-
ITHIHBIX cepax NeATeITbHOCTH JTIOCH,
OCHOBHEBIE BEII€CTBA U MaTepuasbl,
MPpUMEHsIEMbIE B )KU3HH COBPEMEHHOTO
UeJIOBEKa .

OOBSICHATH YCIOBHUs 0€301IaCHOTO
HMCITOJI30BaHUSI BEIIESCTB M XUMHUYe-
CKHX peakiuii B ObITY .

AHanu3mpoBaTh U KPUTHYECKHU
OILICHHUBATH I/IHd)OpMaI_II/IIO O BJIMAHUU
MPOMBIIIJIEHHOCTH, CEIbCKOT0 X031~
CTBa, TPaHCIOPTa U AP . HA COCTOSIHHUE
OKpYy>KaloLlel Cpensl .

YMeTp OKa3bIBaTh NEPBYIO NOMOIIH
MPUXUMHUYECKUX OXKOrax U
OTpaBJICHUSX .

[IpuHuMaTe yyactrue B 00CYyXJICHUU
MpoGIeM XUMHUYECKON U DKOJIOTHYE-
CKOM HAIIpaBJICHHOCTH, BBHICKa3bIBaTh
COOCTBEHHYIO TTO3UIIHIO IO TpodieMe U
MpeaIaraTb BO3MOXXHBIE ITyTH €&

CIICHU A

81



Honoanenue k padoyeii nporpamme mo XUMUHN

Ilepeyensb 3/1eKTPOHHBIX HUGPOBBIX 00pa30BaTebLHBIX
pecypcos

http://www.chem.msu.su/rus/elibrary/ - Onextponnas
OuOIHOTEKA M0 XUMUHU

http://www.chemistry.ssu.samara.ru/ - Opranuueckas XUMHsL.
Kypc cpenneii mkosl.

http://www.alhimik.ru/ - TToptan a7 u3y4aronmx XuMu0
http://hemi.wallst.ru/ - Xvumus /U1 NIKOJILHUKOB U CTYIEHTOB
http://chemworld.narod.ru/ - Matepuans! o Xumun
http://www.chem.isu.ru/leos/index.php - CnpaBouHo-
WHGOPMAIIMOHHAS CHCTEMA TI0 OPTaHHYECKOW XUMUHT
http://kontren.narod.ru/ - Xumus ais Bcex
http://chemistry.ru/index.php - Yuebuuk no xumun
www.hemi.nsu.ru - OcHoBbl xuMHuH. HTEpHET yueOHUK
http://interneturok.ru/school/chemistry - Untepuer-ypoxk.
Xumust (Kypc BUIICOJICKITUI)

www.fcior.edu.ru — ®enepanbHpiii IEHTP HHGOPMAITMOHHO-
o0pa3oBaTeNIbHBIX PECYPCOB

www.school-collection.edu.ru — Envnas komnekuus mudpoBbIxX
00pa3oBaTeNIbHBIX PECYPCOB

www.edu.ru — ®enepanbHbIi 00pa30BaTEILHBIN MOPTAI
www.openclass.ru — O6pa3oBarenbHbIil mopTan «OTKPBITHIN
KJ1acc»

http://window.edu.ru/ - Equnsiii goctyn k 06pa3oBaTeIbHBIM
pecypcam «EnHOE OKHO»

http://www.virtulab.net/ - Harnsanas xumus
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