MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHO pabouelt mporpaMMbl BOCITUTAHHMSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIIbHON  JIE€ATEIbHOCTU
00y4aroIIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, Pa3BUTHSI UHTEIUIEKTYyaIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaAOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O MPEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX PEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsI KYJIbTYpPbl IUMYHOCTH O0YHAIOIIUXCS, MX O0IIeH U (QYHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINIJICHUS W TBOPYECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HUX CAaMOCTOSTENBbHOM Yy4eOHON JAeSITeTbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIAIbIBAET OCHOBBI
MIPEICTABIICHUA O €IUHCTBE TIPHUPOIBI M YEIOBEKA, SIBJISCTCS KIFOUEBBHIM ITAlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUS B OOyUYEHHWH XUMHUU OOECIICUMBAIOTCS CHEIMPHKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMBI TIEPBOHAYAIBHBIX MOHSATHH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEeMHOTO Tonxofa kK e€ m3ydeHuro. CoaepaHHe CKIAIbIBACTCS M3 CHUCTEMBI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOWMCTBA, CTPOCHUE M 00JIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  IPOUCXOJHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITUI
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMMa oOCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YIIIyOJEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydeHHs] Ha CIEQyIolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTUYECKAs HAMPABIECHHOCTh OOYYCHUS] XWMUH,
mubdepennnanys  oOydeHus,  BKIOYArOmias  NpOoQUIbHYIO  MOATOTOBKY
oOyvarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAmpaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



YrnyOnéHHoe uW3ydeHHe XHMMHHM  CIIOCOOCTBYET  pealu3alud  3ajad
npohecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEIHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUU XUMHUHU, W3y4aeMOl Ha yriIyOJIGHHOM YpPOBHE,
peanu3yrloTcsl B mporecce GopMUpOBaHUS 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
YyeJl0oBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajaya y4eOHOro
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHMH K HAyYHBIM
METOJaM TO3HAaHUS TPU H3YUYCHUM BEIIECTB U XUMHUYECKUX PpPEaKIUi,
dbopMHUpOBaHUY U PA3BUTUHU MTO3HABATEILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYYEHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

M3y4yeHne XMMHUM HAPaBJICHO Ha JTOCTUIKEHUE CIIEIYIOIUX LIEIIeH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IMPUHATHIO PEIIECHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

dbopMHUpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUS XUMUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEr0 MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluxcsi K CaMOCTOSITeJIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YyUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NMPU H3YYECHHH
XUMUH, PUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4aloluXcsi HHTEpeca K HU3YYCHHIO XUMUU U cdepam
NEATEeITLHOCTH, CBS3aHHBIM C XHWMHEH, MOTHBAIMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEHIIIET0 00yUeHHS;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJbTYpbl, HENPHUATHE JEUCTBUM, MPUHOCAIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe usydenue ydeOHoro mpeamera «Xumus» otBoautcs 102
yaca B 8 kiacce (3 paza B Hejiento) 1 68 yacoB B 9 kiaccax (2 yaca B HEJICIIO), BCETO
170 gacoB 3a aBa roga oOydeHHUS.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHble COCTOSTHUS
BeleCTB. [IoHATHE O TEOPETUYECKUX M SMIIUPUYECKUX METONAX ITO3HAHUS B
€CTECTBEHHBIX HayKax. [IpencraBiieHuss 0 HAyYHOM IIO3HAHMHU HA SMIIMPUYECKOM
ypOBHE: HaOIt0JIeHHe, U3MEPEHHE, IKCIEPUMEHT, MOJCIUPOBAHNE, BBIYHCIICHUE.
[IpencraBnenust 0 HAy4YHOM NTO3HAHWU Ha TEOPETUYECKOM YPOBHE: HAYUHBIE (DAKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOJIBI, TOPHBIC TTOPOIbI U MUHEPAIILI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmynna. BaneHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO 3JIEMEHTa B COEAUHEHUH.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUYECKasd PEAKLHSA U €€ MPU3HAKH.
VYcnoBusl IpoTeKaHUss XUMUYECKUX PEaKlMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOnNeKysipHas Tteopusd. KuszHb M aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PeaKUUi (COEAUHEHUS, Pa3I0KEHNUs,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIEpUMEHTAIbHOE M3Yy4Y€HUE BEIIECTB U SIBIICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBanueM. M3ydeHne u onrcanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (IiaBjieHWE BOCKa, TasHUE JIbJIa, paCTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHAE COJbI WIIM MeJa C COJSHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuin
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
ITOMOILBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, JTUCTUIUISLIAS,
xpoMmartorpadus), MPOBEJACHHE OYUCTKU IOBapeHHON conu. HaOmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIMINX 3aKOH COXPAHECHUSI MACCHI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XAMHUYECKUX PEAKIUAX.

Kucnopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckre u XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Cnoco0sbI moTyueHHs: KUCIopoa B 1abopaTopuu U NpoMbllIeHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaudukamus Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE TSI YKUBBIX OPTaHI3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEpMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi U METaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM ddekTe.

Bonopoxn —snemeHT u npoctoe BeuecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. [lonsTue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®dusnueckue cBoumcTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTophl, BIUAIONIFE HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HBIX BEIIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIApHAsl KOHIEHTpanusa. Pojib pacTBOpOB B MPUPOAEC U B KU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE MIPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) U CIOCOOBI mojydeHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTy4YCHHUE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHbIe Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eneTnyeckas CBsI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCAMHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUS TOPCHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W WM3yYEHHUE CBOMCTB BOJOPOJIA
(ropenue);

B3aMMOJICHCTBHE BoZoposia ¢ okcuaom meau (11);



UCCIIEIOBAaHUE OCOOCHHOCTEH pPAacTBOPEHMsI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEIEIICHNE PACTBOPOB KUCIIOT U IIEJIOYEH C TOMOIIBIO MHAUKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOIO MeTailia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromMoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajljjaX, TrajJoreHax, MHEpTHBIX (OJaropoAHblX) raszax. OJEMEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JUIMHHOTIepruoaHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKUX
sanemenToB /. . MenneneeBa». [lepuoast u rpynnsl (A- u b-rpymiibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYpAMU W BJICKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacupenesieHue 3JIEKTPOHOB 110 JHEPreTHMYECKUMM YPOBHSM, IIOAYPOBHSAM H
opouransim. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCMHEHUN XHUMHUYECKUX JJIEMEHTOB B IIEPHOJAX U



rpynmnax. XapakTepUCTUKA XHWMHYECKOrO 3JIEMEHTa [0 €ro IOJOKEHHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. . V. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTPOHHBIC U CTPYKTYPHBIE POPMYIIbI BellecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeniecTBa. THUITBI KpUCTAIITNUECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHre CTerneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHHAX.  OKHCIHMTEIBbHO-BOCCTAHOBUTENIBHBIE  peakuuu.  IIpomecchl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUMN:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKUUHN (TOPEHUE, PEAKIIMY PA3JIOKEHUS, COSAUHEHN ).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSTUH, TaK ¥ TIOHATHM, IPUHATHIX B OT/AEJIBbHBIX €CTECTBEHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHajlu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®uzuka: sBICHUA MNPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nyeckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, GoTocuHTe3, MPOIIECChl 0OMEHA BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbBIE TOPObI, OJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuun). [locnenoBaTenbHOCTh 3aMOJIHEHUS SJIEKTPOHHBIX OpOUTANIe aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3aMOJHEHUS! JIEKTPOHHBIX OpOMTAe aTOMOB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHUM O CTpoeHuM aroma. CTeneHb OKHCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUMA. BHIbl XMMHYECKOW CBSI3U: HWOHHAs, KOBAaJE€HTHas (HEmoJspHas,
noJisipHasA); OOMEHHBIA U JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAsl CBs3b, CHIIbI BaH-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  IPOTEKaHUS  XMMHUYECKHUX  pPEaKLUMl.
Knaccudukanus XMMHYECKUX peakUUid MO pa3INMYHbIM MpU3HaKaM (IO YUCIY U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolInuX BELIECTB).

DneMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPTeTUKA XUMUYECKUX PEAKIIHIA.
TenmoBot 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPaBHEHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BAUSIOIINE HA CKOPOCTh XMMHYECKOW PEaKLIHUH. DHEPrus aKTUBALWU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecun, npuHuun Jle Ilarense. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCcHs. PaKTOphI, BIMSIOIIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pEaKIMH. OKuCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENIM U BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CoctaBieHHe ypaBHEHHI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNeKTpoJIUTHYECKAsT auccouranusa. XHUMHYECKHE pEakiuu B PacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. I[loHAaTne o0 ruHOpaTax W KPUCTAUIOTHApPATAX. OJIEKTPOJIUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUUYECKOH CBsI3U. CHIIbHBIE U clla0ble 3JeKTPOIUThl. CTENeHb
JVCCOLMANNKM, KOHCTAaHTa Juccouranuu. LoHHOE TpOW3BENEHHE  BOJBL.
Bonmoponusii  mokaszarens. HMHAMKaTOpBl. ONEKTPONUTHYECKAS IACCOLMALUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakunu noHHOro oOMeHa. Y CioBusl MPOTEKaHUs PeaKIil HOHHOTO OOMEHA.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHCJIOT, OCHOBaHHWIl M COJEHd B CBETE MPEJCTABICHUA OO0 SJIEKTPOIUTHYECKOU
nucconnanvu. KauecTtBeHHbIE peakii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX BEUIECTB — METAJIOB U
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VICCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM pEaKUU OT BO3/IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OMBITHI, WJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLUii;

MCCIIEOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLUUALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX IPU3HAKA NPOTEKAHMS PEaKLMM
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (JlakMyca, MEeTHIIOpaHka u peHosndranenna) ais
ONpENIEIICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBl  OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHUSI, COEUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IMOMOLIBIO KAayECTBEHHBIX
peakuuii Ha UOHBI;

pElIEHHE OKCIEPUMEHTAIBHBIX 3a7ady 1o TeMaMm: «OKHuCIUTEeNbHO-
BOCCTAHOBUTENbHbIE peakuuu», «l'maponus coneit», «DIEKTPOIUTHYECKAS
JIVCCOLAALTUSY .

HemeTaJsibl 1 X cOeIMHEHUS



OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COCIMHEHUI HEMETAJIIOB.

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (U3HUecKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTajllaMd, HEMeTajllaMu, BOJOW, Iueroyamu). Xioposogopon. CossiHas
KHCJIOTa, XMUMHUYECKHE CBOWMCTBA, MOJy4YeHHE, NpUMeHeHue. JleicTBue XxJjiopa H
XJIOPOBOZOPOJA Ha OpraHU3M 4eJIoBeKa. BakHelIre XJIOpH bl U UX HaXOK/ECHUE B
npupoze. [loHaTre o KucIopoACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEINEHU
okuciieHusi. CTpoeHue U pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XHMHYECKHE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBHUTEIbHBIE CBOMCTBa). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa U €€ COJIH.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a MONYYEHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJACTBE U CBS3aHHBIX C HUM NMPOQecCHsix.
[Ipumenenue cepHoOl KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbhua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COeIMHEHUI B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

OO6mast xapakrtepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, PU3nyeckue U XMMHYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
U MpPOMBINUIEHHOCTH. VOH aMMOHHS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(paznokeHue M B3aUMOJICHCTBUE CO IlleJoYaMu), NnpuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeuabl azota (I, 11, I, 1V, V). AzotucTas kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHe, PU3NIECKUEe U XUMUYECKHE CBOICTBa (00IIHe KakK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peakuyy, JieXKalye B OCHOBE ITOIYYEHUSI a30THOM KUCIIOTHI B IPOMBIIIIEHHOCTH.



Hutpatet 1 HuTpuTh.. KauecTBeHHBIE peakiyi HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA (B3aMMOJICHCTBHE C METaNIaMU, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dbochopras kuciora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUIX. A30THBIE, (hOChHOPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoit kucnoramu). [lorsitue 06 amcopOuuu. KpyroBopot yriaepona B mpupo/ie.
Oxcunpl yriaeposa, ux Gu3nNUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XHUMHUYECKHE CBOMCTBA, TIOJNlydeHHMe U  mnpuMeHeHue. KapOoHarsl,
ruApoKapOoHaThl, MX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yIaepojia: yriieBoaopoAsl (METaH, dTaH, TUJICH, alleTHJICH), dTAHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKU YTIAEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTHe 0 OMONOTHYECKH Ba)KHBIX OPTaHUYECKHX BEIIECTBAX — JKMpax, Oeikax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EAMHCTBO OpraHWYEcKHX u
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIOPOJOM, YTJIEPOJOM, TallOTeHaMH), MOTyYeHHEe W TMPUMEHEHHUE.
Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBasi Kucjora,
CUJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U PUMEHEHUE B OBITY
¥ TIPOMBINIICHHOCTH. BaskHeWmme cTpouTenbHbie MaTepuaibl: KepaMHuKa, CTEKIIO,
IIEMEHT, OeToH, Kene300eToH. [IpobmeMbr 0e30macHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



bop. OcobennocTu crpoeHust aroma. O01IHe MpeacTaBIeHUs O GU3NISCKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3laMu MPUPOTHBIX XJIOPUIOB (TaIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIOJIeHHe  Tporlecca  OOyIJIMBaHUS ~— caxapa  [OJ  JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYE€CTBEHHBIX PEAKIIU Ha CYyIb(OUI-, CYIbPUT- U CYyIbhaT-UOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHWE ¢ (PU3MUYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIEM aMMOHMS,

MPOBEJICHUE KAUE€CTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHNUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJICHUE C MOJICTISIMA KPUCTAJUTMYECKUX PEIIeTOK aiamasa, rpadura u
dbymiepena, ¢ mporeccoM afcopOLUUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB YTIJIEKUCIIOTO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIui Ha KapOOHAT- M CUJIMKAT-UOHBI W
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCepuMEHTANbHBIX 3314 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemeHToB [[. M. MenneneeBa u ctpoeHusi atomoB. Metamuibsl A- u b-rpynm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalindeckas CBSI3b U METaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTAKOBaHHAsA). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB METANIOB OT CTPOCHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsbkeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METAJLTYyprus. DJIEKTPOJIU3 PACIUIAaBOB U PACTBOPOB COJIEH Kak OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CraBsl (CTanb, YYryH, AIOpAIIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenounsie meTamel: nonoxeHue B [lepuoanyeckon cucTeMe XUMHUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcubl ¥ THAPOKCUIBI HATPUA U Kaius. [[puMeHeHre menoyHbIX METaIOB U UX
coequHeHu. buonorndeckas posib HaTpUs U KAJIHSL.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepunoanueckout cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxXOXJeHue B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJIbIusl. BaxkHere coeTuHeHNs Kaablusi U Maruusi (OKCHJI, TUAPOKCHUJ, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HaxOXIcHHUE B mnpupoge. duznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aaTtOMUHNS U €T0 CILJIaBOB.

Memannwot b-2pynn

OOmiast xapakTepUCTHKa MeETauIoB b-rpynm  (MOOOYHBIX  MOATPYIM):
nojnoxkenue B llepuomnueckon cucreme Xumuyeckux odimemeHtos [ .
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOSHHUsI aTOMOB Xpoma, MeJiu, cepedpa. BajgeHTHBIE COCTOSHUSI aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCUIOB META/UIOB OT 3HAYECHUS
CTEIICHU OKUCIICHHS DJIEMEHTa B COCIMHECHHM (Ha TpUMEpEe COCIMHEHUN Xpoma).
[IepBOHauUaIbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Mens u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS] O (PU3UYECKUX M XUMHUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOAEICTBHE C KUCIOTAMHU-OKUCITUTEISIMH), 00 UX OKCHAAX, TUAPOKCUAAX U



colisix, ux nmpuMeHenuu. [IpencraBneHus 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTETICHb OKHCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue atoma, cTeneHH OkucieHus. HaxoxaeHue B mpupoje.
du3nyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpUMeHeHue. buonornueckas posib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DK0JIOTHYECKHE POOIEMBI, CBA3aHHbBIE C METAJTYPTrUYECKUMU MTPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aUMOIEHCTBUA METAIOB C BOJIOW, C paCTBOPAMU COJIEW U KUCIIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBopoB xyopuaa meau (ll) m nonuna
KaJIHsl, KOPPO3UHU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KalbLIUS W HATPUSA C
BOJIOM, UX TUJPOKCUJIOB — € OKcuioM yriepoaa (1\V) u kucinoramu;

M3Yy4Y€HHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIMS, )KECTKOM BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYECHHUS] TUAPOKCUIOB JKee3a, UX XUMHUUYECKHUX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, QJIFOMUHUS, [IUHKA, kKene3a (2+) u xenesa (3+), meau (2+);

HaOJII0JICHUE U OIMKCAaHWE OKpaIlMBAHUS IUJIAMEHU MOHAMM HATpUs, Kajdus U
ENISIVER

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nuHKa;

pelIeHne IKCIEPUMEHTATIBHBIX 3a/1ad Mo TeMe «BakHeline MeTamibl U Ux
COEIMHECHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BaxHeumue
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMOb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBas momolnb npu XUMHYECKHX
0KOTrax Y OTPABJICHUSIX.

HoBsie Matepransl 1 TeXHOJNIOTHH. [[pUHINIBI «3€TTE€HOU XUMUWD.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYCHUE
M3Y9JaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opranuszMa yesnoBeka. [loHsTue o 3710poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHI: O3HAKOMJIEHUE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENENICHNE KHUCIOTHOCTH TPUPOAHBIX BOJ, MOJEIMPOBAHHE IIpolecca
o0Opa30BaHUs KUCIIOTHOTO JOX/Is, H3yUYeHHUE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aeyioB KypcoB 8-9
KJIACCOB

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE MPEACTABICHUIN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BelleCTBa B TBEPJIOM, JKHJIKOM U ra3000pa3HOM COCTOSIHUU. Bubl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX PpPEAKIUH 1O Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
pPa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuuu okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIUTUYECKOM  JUCCOIMAIMM U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHHUE (TPOIIECC), HAYYHBIN (HaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHAJIW3, CHHTE3, KiIacCUUKAIMS, MEPUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepUaJIbl.

®duznka: BEMIECTBO, TENO, (U3MYECKUE BEIMYMHBI, CIWHUIBI H3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUINYECKAs PEIIETKa, SJIEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, UOH, HYKJIU],



W30TOIBI, KBaHTBI, PaJIMOAKTHBHOCTh, alb(da-, OeTa- W raMMma-u3IydcHHE,
AIIEKTPUICCKHUI 3apsijl, IPOBOJIHUKH, TIOTYIIPOBOTHUKH, TUIICKTPUKHU, COJTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MAaKpPO3JCMEHThI, IHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MTPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XMW
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpaBWIaMH W HOPMaMM IOBEJCHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlIMpEeHUe OIbITa AEATEIbHOCTHA HAa €€ OCHOBE, B TOM YHCJIE€ B YAaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIEIMI0, MTOHUMaHWE 3HAYCHUsI XUMUUYECKOW HaAyKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IIeCTBa, B pa3BUTHU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOTIOMOIIU B TMpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOWUX TOBAPUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKInH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MPOU3BOJIUTENIBHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MECTa HAyKU «XUMHUS» B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO, K MCCIEI0BATEIbCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JATbHEUIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHUpOBaHNE LIEHHOCTHOTO OTHOLIEHUS K TPYIOBOM JAEATEIBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpEeaIn3alliy B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYNKOB M OLIGHKM MX BO3MOXHBIX MOCHEICTBUM ISt
OKpYXaloLlel cpe/ibl; 0CO3HAHUE I100aTbHOT0 XapaKTepa IKOJIOTMYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3aJad, CBA3AHHBIX C OKpYXKalolleHd Ccpeioi; aKTUBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuaJbHOE €IUHCTBO MHpa M TMpoIlecc IO3HaHUs (BELIECTBO, CBOMCTBO,
9HEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTUBHBIMH,  PETYJISATUBHBIMH),  B@XHBIMH  JUIS  TIOBBIIICHHUS
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHLIMM, @  TaKXKe  IPOEKTHO-UCCIENOBATENbCKOU  JEATEIIBHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHuUBEpPCAJIbHLIC y‘leﬁHLIe HeﬁCTBHﬂ

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKK, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTUMH MOHSATUSIMH); aHAJIU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEX Ty 00bEKTaMU N3YUCHUS; CTPOUTH JIOTHICCKUE
paccyxaeHus (MHIyKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH ); TIpe/jIaraTb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOICIIbHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYecKas GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEACTABICHUA  XapaKTepH30BaTh HM3ydYacMble XHMHYCCKHE BEIIECTBA U
XUMHUYECKUEC PEAKITUU.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TCOPETUYECKOM YPOBHIX B Yy4eOHOM TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATECIILCKON IeATEIIbHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
PEIICHUIO MPOOJIEMBI; TIpeJIaraTh OMMCATEIIBHYIO WIIH O0BICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynaupoBaTh 0000IIEHUST ¥ BBIBOABI MO pe3yjbTaTaM MPOBEIACHHOTO OTIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJIeIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIIUIO U KPUTUUECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMalMy, HEOOXOIMMOM MJis BBINOJHEHHS Y4YEOHBIX 3aJay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C TMPE3CHTAIUCH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIHpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEIIBHO BBITIOTHEHUS MPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYNIBI, BBITIOJHATH CBOIO YacTh pPabOThI, KOOPJIWHHUPOBATh CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHUSIMU, «MO3TFOBOM INTypMe» U JApyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI peliath yuyeOHble M MCCIEAOBATEIbCKUE 33Jaud: CAMOCTOSTENILHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIJIEI0BATENbCKOM 3a1aU; HA OCHOBE IOJyYEHHBIX PE3yJIbTaTOB (JOPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISITh CAaMOKOHTPOJIb JEATENBHOCTH; KOPPEKTUPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0230BOr0 YPOBHS, COTJIACOBAHbBI MEXAY COOOI,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJb3Yysl CETEBOE B3aUMOJIEUCTBUE opranu3anuu. [lo
3aBEpPIICHUM pealu3alyy MpOorpaMMbl YIIIyOJIEHHOTO YPOBHS OOydarouiuecs
CMOTYT JIeTajbHEE OCBOUTh MaTEpHall, OBJIAJIETh PACIIUPEHHBIM KPYTOM MOHSATUHN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOMIMMHUCS HAayYHBIX
3HaHUM, YMEHUN U CIIOCOOOB IEUCTBUM, ClIEM(PUIECKUX JIJIs1 TPEAMETHON 00J1acTH
«X¥UMHM»; OCHOBBI HAYYHOTO MBINIJICHUS; BHIBI JCSITCIBHOCTH IO TOJYYEHUIO
HOBOTO 3HAaHUS, €ro WHTEPHpEeTaldu, MpeoOpa3oBaHUI0 W TPUMEHECHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHusI.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CJICYIOIINE TIPEAMETHBIC PE3yJIbTAThl U3YUYCHUS XUMUW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN JJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONHs, MPOCTOE BENIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs WU MOJICKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHTEITbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuUKaIys pPeakivii: peakiuu COCANMHEHHUS, PEAKIIUA Pa3I0KEHUs, PEaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TEIIOBOU



ahdeKT peakuu; SAPO aToMa, AIEKTPOHHBIN CIION aroMa, aTOMHAas OpOWTAalb,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponeHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpAllMs BeEIlecTBa B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCITIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINPECICHHOMY KJIAaCCy COeMHEHUH 1o hopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOU M MOHHOW) B HEOPTaHUUECKUX COCAMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona J[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHAa ABOTAJIpO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE DSKCICPUMEHTAJbHBIX M TEOPETUYECKUX METOAaxX
MCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIIUIA;

JEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJMYECKOM 3aBHUCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MoJjoxeHus B [leproanueckoil cucreme:

OIMMCHIBATH U XapaKTEPHU30BaTh TabMMuHy0 hopmy Ileprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoaby U «O0JbIINE EPUOIBDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB Jl. W. MengeneeBay, ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsll
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIETICHUE UX O DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacrnpesiefiecHueM D3JIEKTPOHOB MO HHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerioBoMy b PexTy);

XapaKTEePU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUIECKIE CBONCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJIOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKJAsi TMPUMEPAMH  MOJICKYJSPHBIX  YPaBHEHWW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIISCTB B 3aBHUCHUMOCTH OT HUX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMmyJsie COCAMHEHHS, HAaXOIUTh
MPOCTEUITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATH OCHOBHBIE OIEPAIlU MBICIUTEIHLHOW JEATEIHPHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOIOJIEHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4e0HOT0 Co/IepKaHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX peaKIuil (MeToAoM
AJIEKTPOHHOTO OaslaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOISIIMMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

cOOJTI01aTh TpaBuIia 6€30macHOM PabOThI B JIAOOPATOPHUH MIPU UCTIOTH30BAHUH
XUMHUYECKOH MOCY/IbI 1 000PYyI0BaHMS, a TAK)KE MPaBHJIa 0OPAIICHHUS C BEIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBHITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia M KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OINPEICICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIECTBA, PEIICHUIO YKCIIEPUMEHTANBHBIX 3371a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHU  XMMHYECKOM  TIPaMOTHOCTH,
BKJTFOYAOITIEH YMEHHS 0€301MacHOT0 0OpaIeHus C BEIIECTBAMU, HCTIOJIb3YEMbIMU B
MTOBCEHEBHOM XU3HM, a TaK)KE 3HAHUE MPaBUJI MOBEACHUS B IEISIX COEpeKEHUST
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xonmy oOyuenus 6 9 knacce y oOyuwaromerocss OyayT chopMuUpOBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAThl U3YUYCHUS XUMHH Ha YTIIyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJEKTPOIUTHI, IEKTPOJIUTHYECKAS TUCCOLMAIUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTUMble M HEOOpaTHMbIE pPEaAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aJIOTpOnusi, amM(pOTEPHOCTb,
XUMHUYECKasl CBSA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJEKYISIPHBIE
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IpaHELIeHTPUPOBaHHas KyOnueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, JIEMEHTHl XUMUYECKOM
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSTh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI (POPMYJI BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEIACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUIBl XUMHUYECKON CBS3M (KOBAaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (opmyre, XapakTep cpeibl B BOJHBIX pPacTBOpax HEOPraHUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JEMOHCTPUPOBATH €r0 TOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 Gpopmy [leprnoaudeckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIICTISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB 3JIEMEHTOB U HMX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKphIBAaTh CMBICI TEOPHH JIEKTPOJIMTHIECCKON TUCCOIMaInu, 3akoHa ['ecca
U €ro CJEICTBHMA, 3aKOHA JEUCTBYIOIMUX MAacC, 3aKOHOMEPHOCTEH HW3MCHCHHS
CKOPOCTH XHMHYECKOW pPEaKIW{, HaMpaBJICHUS CMEUICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJacCU(PUIIMPOBATh XMMHUYECKHE DJIEMEHThI, HEOPraHMYEeCKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHMYECKHUX COCTUHEHWMN, TOATBEpPKAas ATO OMUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3TUYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTh MPOIIECCOB THIPOJIM3a COJIeH  IMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa dTUX PEaKIni;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepPU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUi, ATFOMUHUMH, XKeJIe30, ME/lb, IUHK, CepeOpo)
1 00pa30BaHHBIX MMM CJIOXHBIX BEIIECTB, B TOM YHCJE WX BOJHBIX PAaCTBOPOB
(aMMuaK, XJI0pOBOAOPO, cepoBoaopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), ceprr (1V, VI), cepaucras, cepnas,
azoTHasA, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—llA-rpynmn, amromunus, meau (1), muaka, sxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIIOCOOBI IMOTYYCHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BIIUSIHUC HA KUBBIE OPTaHW3MbI, MPUMEHEHHE B PA3JIMYHBIX OTPACIISAX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIONINE KAaYECTBEHHBINH COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJOpUA-, OpoMuI-, MOAUI-, cylb(dar-, (ocdar-, kapOOHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiyto GopMyiTy BEIIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

cOOJTI01aTh MpaBuIia 6€30MacHoOi PaboThI B JIA0OPATOPHUH MPU UCTIOTH30BAHUH
XUMHUYECKOH MOCY bl U 000pYyI0BaHUS, @ TAKXKE MIPaBHIia 0OpaIeHUs C BEIIECTBAMU
B COOTBETCTBMHM C WHCTPYKIMSMHU BBITIOJHEHHSI JIA0OPATOPHBIX OTMBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMmaKa M yrieKHCIIOro ra3a) U PerIeHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SIMIIMPUUYECKIE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OTEpAIlMM MBICIUTEIBHON NEATEIBHOCTH (aHAIM3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOt0IeHue, U3MEPEHNUE,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN);

OpUMEHATh  MpaBuja  0e30macHOro  oOpalleHuss € BEIIeCTBaMH,
UCTIOJIb3YEMBIMHU B TIOBCETHEBHOM JKU3HM, IPaBUIIA IIOBEJCHHS B IIEISX COEpEIKESHUS
3M0POBbSl U OKpY)KAIOIIEW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3/ICICTBUSL HAa >KMBBIE OPraHU3MbI OIpPEACICHHBIX BEIIECTB, MOSCHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OEIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHBIE MpeICcTaBiIeHus O cdepax MpodecCHOHaTbHON
JESITEIbHOCTH, CBA3AHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJOTUSIMHU, KaK OCHOBY
Ui TPO(ECCHOHANIBHON OpUEHTAIlMM MU ISl OCO3HAHHOTO BBIOOpAa XMMHMU Kak



PO UIHHOTO TPEIMETA MPU MPOJOJIKEHUN 00YUIEHUS Ha YPOBHE CPETHET0 OOIIEeTO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHUYECKONH W XUMHUKO-DKOJOTHYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoTshI padoTshI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh
1.1 eCTGCTB%HaHUM 1 7 2 https://m.edsoo.ru/Z5S1E3F7W
MIPaKTUYECKON JESITEIbHOCTU
YeJioBeKa
B
1.2 CHHCCTRA H RHMpHEckHe 25 1 https://m.eds00.ru/\V2P6GOBLY
peakuuun
Wroro mo pazneny 32
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Bosnyx. Ilo € 0 rasax.
2.1 . FIOTHITHE O TSR 15 1 1 https://m.eds00.ru/NOF1AIE2Z
Kucnopon. Oxcunbt
B B!
2.2 OAOPOA. LIOHATHE O 6 1 https://m.edsoo.ru/H4L9Q0F2B
KHCIIOTaX U COJISIX
Bopa. Pacteopsl. [lonstue
2.3 10 1 1 https://m.edsoo.ru/M1F4A7R0D
00 OCHOBaHUSIX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 14 1 1 https://m.eds00.ru/X2J115X2Z
COEMHEHMI
Hroro no paszneny 45



https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/M1F4A7R0D
https://m.edsoo.ru/X2J1I5X2Z

Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

XumMuuyeckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHUYECKHX DJIEMEHTOB /. 16
N. MenpneneeBa. Ctpoenue
aToma

https://m.edso0.ru/Z0Z1N8H3Z

XUMHUUYECKAsA CBI3b.
3.2 OKHUCIIUTETBHO- 6 1
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Utoro no pazneny 22

https://m.edsoo.ru/Z5U9H2U40

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102 >

https://m.edsoo.ru/H2D2S2E4K



https://m.edsoo.ru/Z0Z1N8H3Z
https://m.edsoo.ru/Z5U9H2U4O
https://m.edsoo.ru/H2D2S2E4K

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nea 1. BemecTBo H XuMH4YecKHne peakiun
[ToBTOpeHwue u yriydiieHne 3HaHu|
11 P YRy 5 1 https://m.eds00.ru/GO9M5W9J3T
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 ! P 4 https://m.eds00.ru/R3Z9Q6GAG
peakuui
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
13 P 8 Har 8 1 1 https://m.edso0.ru/DSR5V404A
XUMHUYECKUE PEAKIIMU B PACTBOPAxX
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
OO11ast XapaKTepPUCTHKA XUMHUYECKUX
2.1 B partep 4 1 https://m.edsoo.ru/FOWINIF5V
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u e€ 6 https://m.eds00.ru/S7L7MIL7S
COEIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-rpynnsl. A3oTt, pochop u 7 1 https://m.edso0.ru/A6Y9S6H4U
UX COEIMHEHUs
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/Q2W5H2K5Y
KPEMHHUHN 1 UX COCTUHECHUS
Hroro o pazneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gea 3. MeTaabl M UX cOeIMHEHUSA

3.1 OO01111€e cBOMCTBA METAIIJIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo0.ru/18G6J7R9U
Hroro no pazaeny 20
Pa3nes 4. Xumus n okpyxapmas cpeaa
B
41 CULCCTBA H MATCPHAIILL B KH3HH 3 https://m.edso0.ru/Z3S8T1Q8K
YyeJIoBeEKa
Utoro no pazneny 3
PesepBHoe Bpems 3 https://m.edso0.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThbI padoTshI
IIpenmer xumuu. Posb xumuu B
1 1 https://m.eds00.ru/Z5S1E3F7W
JKU3HH YeJIOBEKa
Tena u BemecTra. @
2 H . HBIHECKHC 1 1 https://m.edsoo0.ru/Z5S1E3F7W
XUMHUYECKHE CBOWCTBA BEIIECTB
()
3 VISHFICCICHE 1 XHMITHCCIHe 1 https://m.eds00.ru/Z5S1E3F7W
SBIICHUS
[IpakTrueckast padora Ne 1 mo
teme "[IpaBuna paboTsl B
4 1ab0paTOPUM U MPUEMBI 1 1 https://m.edso00.ru/Z5S1E3F7W
oOpaitieHus ¢ 1abopaTOpHBIM
obopynoBanuem"
5 YucTele BEIIECTBA U CMECH 1 https://m.edsoo0.ru/Z5S1E3F7W
6 CniocoOsI pa3aenenus cMmeceit https://m.eds00.ru/Z5S1E3F7W
[IpakTuueckas padbora Ne 2 o
teme "Pa3znenenue cmeceit (Ha
7 JlelICHIe CMece (a 1 1 https://m.eds00.ru/Z5S1E3F7TW
pUMepe OYNCTKU MTOBAPEHHON
conn)"
ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/\V2P6GOB1Y
XUMUYECKHUE FIIEMEHTBI https://m.edsoo.ru/V2P6GOB1Y
10 [IpocThie U CIOXKHBIE BENIECTBA 1 https://m.edsoo.ru/V2P6G0B1Y
Bemecrsa mosexkyins
11 B YIFPHOTO | 1 https://m.edsoo.ru/\V2P6GOB1Y

HEMOJICKYJIAPHOTO CTPOCHUA



https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y

12

Xumuueckasi hopMmyia.
BaJleHTHOCTh aTOMOB XMMHUYECKHX
3JIEMEHTOB

https://m.edsoo.ru/\V2P6G0OB1Y

13

Ornipezenienrie BAJIGHTHOCTH
aTOMOB 110 (hopMynamMm OUHAPHBIX
COCIMHEHU N

https://m.edsoo.ru/\V2P6G0OB1Y

14

15

16

OTtHocuTenbHAs AaTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
Macca

BrIunciaenuss oTHOCHTENBLHOM
MOJ'IGKy.]'IHpHOﬁ MacCChbl B€IICCTB,
MOJ'ISIpHOfI MacCChbI, MaCChl B€IICCTB
1 KOJIMYCCTBA BCIICCTBA

MaccoBas 10 XUMHUYECKOTO
JJICMCHTA B COCANHCHHUHN

https://m.edsoo.ru/\V2P6G0B1Y

https://m.edsoo.ru/\V2P6G0B1Y

https://m.edsoo.ru/\V2P6G0OB1Y

17

Briancnenns MmaccoBoil 1oiau
XUMHYECKOT0 DJIEMEHTA 110
dbopMmyrne coeTuHEHHUS

https://m.edsoo.ru/\V2P6G0OB1Y

18

19

20

Haxoxnaenne npocreitmieit
(GhopMyJIBI BEIIECTBa MO0 MaCCOBBIM
JIOJISIM DJIEMEHTOB

Beruucnenus npocrenien
(opMyIIbI BelIECTBA [0 MACCOBBIM
WJIM MOJIBHBIM J0JISIM 3JIEMEHTOB

KoauuecTtBo BelecTBa. MoJb

https://m.edsoo.ru/\V2P6G0OB1Y

https://m.edsoo.ru/\V2P6G0OB1Y

https://m.edsoo.ru/\V2P6G0OB1Y

21

B3anMocBsI3b KOIMYECTBA, MACCHI
Y YHCJIa CTPYKTYPHBIX €IMHHIL
BEIECTBA

https://m.edsoo.ru/\V2P6G0OB1Y



https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y

22

MOJISIpHaSI Macca CMECH BCIICCTB

https://m.edsoo.ru/V2P6G0OB1Y

23

24

MonbHas J0JIA XUMHYCECKOT'O
9JICMCHTa B COCJMHCHHUHN

Haxoxnenue npocreitiieit

(dbopMyIIbI BelleCTBa MO MOJIbHBIM
JIOJISIM DJIEMEHTOB

https://m.edsoo.ru/\V2P6G0B1Y

https://m.edsoo.ru/\V2P6G0OB1Y

25

XUMHUYECKHUE SIBJICHUS.
XuMuyeckas peakius 1 e
MIPU3HAKHU

https://m.edsoo.ru/\V2P6G0OB1Y

26

27

3aK0oH COXpaHEHUsI MaCChl
BEIIIECTB

XUMHYECKHE YpaBHCHUA

https://m.edsoo.ru/\V2P6G0B1Y

https://m.edsoo.ru/V2P6G0B1Y

28

PacuéThl Mo XuMHUIeCKUM
YPaBHCHHUAM KOJUYCCTBA U MAaCChI
HCXOAHBIX BCIICCTB NN
MMPOAYKTOB pCaKIINN

https://m.edsoo.ru/\V2P6G0OB1Y

29

Brruucnenus no ypaBHEHUSAM
XUMHYECKON PEaKIIUHU:
KOJIMYECTBA BEILECTBA, MACCHI I10
U3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE PEAreHTOB UIIU
IIPOJIYKTOB PEAKLIUH

https://m.edsoo.ru/\V2P6G0OB1Y

30

Brruucnenus no ypaBHEHUSAM
XUMUYECKON PEAKLIUU:
KOJIMYECTBA BELIECTBA, MACChI 110
U3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE PEAreHTOB UIIU
IIPOJYKTOB PEAKLIUH

https://m.edsoo.ru/\V2P6G0OB1Y



https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y

O00011eHUE U CUCTEMATU3ALMS

31 . https://m.edsoo.ru/\V2P6GOB1Y
3HAHUH
KonTtponsnast padora Ne 1 o

32 TeMe «BelecTBa 1 XUMAYECKUE https://m.edsoo.ru/V2P6GOB1Y
peaKuum»

33 Bosayx — cmech rasos. Tlonstie https://m.edsoo.ru/N9F1A9E2Z
0 razax.

34 3axoit Asorapo. MospHbit https://m.edso0.ru/NOFLA9E2Z
00BEM Ta30B
Brrunciaenus 00n€ma, KoJIM4yecTBa

35 BEILIECTBA ra3a Mo U3BECTHOMY €TI0 https://m.edsoo.ru/N9F1A9E2Z
KOJINYECTBY BEIIECTBA, 00BEMY

36 OTtHOCHUTEIbHAS INIOTHOCTh T'a30B https://m.edsoo.ru/N9F1A9E2Z
OrnpezenieHne OTHOCUTEIIbHON
MOJIEKYJISIPHOI Macchbl

37 ra3o00pa3HoOro BeulecTBa 1o https://m.edsoo.ru/N9F1A9E2Z
HW3BE€CTHOM OTHOCUTEIBHOM
MJIOTHOCTH

38 OOBEMHbIC OTHOIICHNA Ta30B NpH https://m.edsoo.ru/N9F1A9E2Z
XUMHYECKHUX PEaKIIMSIX

39 Beruncnenns 00nEmos rva 30B 110 https://m.edsoo.ru/N9F1A9E2Z
YPaBHEHHUIO XUMUYICCKOU PEAKITUI

40 Kncnopox —onement i npoctoe https://m.eds00.ru/NOF1A9E2Z
BEIIIECTBO

41 Okcuasl https://m.edsoo.ru/N9F1A9E2Z

42 Crioco0e! nomysenia Kucoposa s https://m.edsoo0.ru/N9F1A9E2Z

1a00paTOPUH U TPOMBIIIIICHHOCTH



https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z

43

[IpaxTuueckas padora Ne 3 o
teme "llonydyeHue u cooupanue
KHUCIIOpPO/Ia, U3YUYEHHUE €T
CBOMCTB"

https://m.edsoo.ru/N9F1A9E2Z

44

O30H — ayoTponHas
Mo (HUKAIHS KUCIOpOaa

https://m.edsoo.ru/N9F1A9E2Z

45

46

TennoBoii 3 PeKT XMMUIECKOI
peaKuu, TePMOXUMUICCKUE
YpaBHEHUS, YK30- U
SHIOTEPMUYECKUE PEaAKIIHH

Beruuciienus mo ypaBHEHUsIM
XUMHUYECKON PEaKIUH:
KOJIMYECTBA BEIIECTBA, 00bEMA,
MAacChl 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce PeareHTOB MUJIH MPOJAYKTOB
peakiuu

https://m.edsoo.ru/N9F1A9E2Z

https://m.edsoo.ru/N9F1A9E2Z

47

48

49

KonTponbnas padora Ne 2 o
teme «Bo3nyx. Kucnopon.
Okcuap»

Bonmopon — sneMeHT 1 mpocToe
BEILIECTBO

Crioco6bI nostyueHust BOAOPOAa B
71a00paTOpUu U MPOMBILIUIEHHOCTH

https://m.edsoo.ru/N9F1A9E2Z

https://m.edsoo.ru/H4L9Q0F2B

https://m.edsoo.ru/H4L9Q0F2B

50

[TpaxTrueckas padorta Ne 4 o
teme "[lonydyenue u cobupanue
BOJIOPO/Ia, U3y4EHHUE €ro CBONCTB"

https://m.edsoo.ru/H4L90Q0F2B



https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B

51

Brruncienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a 1o U3BECTHOMY €0
KOJIMYECTBY BEIIECTBA WIIN
00BEMY

https://m.edsoo.ru/H4L9Q0F2B

52

Beruucnenus 00bEMOB ra3oB 0o
YPaBHEHUIO XUMUYECKOUW pEAKLIUU

https://m.edsoo.ru/H4L9Q0F2B

53

Brrancnenus no ypaBHEeHUSIM
XAMHYECKOW PEaKIUU:
KOJIMYECTBA BEIIECTBA, 00bEMA,
MacCBhI TT0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHToB WK MPOAYKTOB
peaxkiuu

https://m.edsoo.ru/H4L90Q0F2B

54

55

dusnueckue cBONMCTBA BOJILI.
Bopna B mpupoze

XUMHYECKHE CBOMCTBA BOIEI

https://m.edsoo.ru/H4L9Q0F2B

https://m.edsoo.ru/H4L9Q0F2B

56

CocraB OCHOBaHUM

https://m.edsoo.ru/H4L9Q0F2B

57

58

59

PacTtBops1. PacTBOpHMOCTB
BEIIECTB B BOJIE

CriocoOb! BBIpaKEHUS
KOHLEHTPALlUU PacTBOPOB:
MaccoBast J0JIs1 PACTBOPEHHOIO
BEIIECTBA, MOJISIpHAs
KOHIEHTpaLus

[IpakTuueckas pabora Ne 5 o
teme "[Ipurorosnenue pacTBOpoB
C OIPEAECIEHHON MAacCOBOM J0JIEH
PacTBOPEHHOTO

https://m.edsoo.ru/H4L9Q0F2B

https://m.edsoo.ru/H4L9Q0F2B

https://m.edsoo.ru/H4L90Q0F2B



https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
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https://m.edsoo.ru/H4L9Q0F2B

BeuiecrBa. [ IpuroroBnenue
pPacTBOPOB C ONpeAeIEHHOM
MOJISIPHOM KOHIIEHTpaluen
pacTBOpEHHOTO BellecTBa"

BrIuncienus ¢ UCroab30BaHUEM

60 [MOHATHS «MaccoBas HOJIA https://m.edsoo.ru/H4L9Q0F2B
BEIIIECTBA B PACTBOPEY
Briuncnenus ¢ ncnojib30BaHuEM

61 IIOHSITHUS «MAacCOBast JOJIS https://m.edsoo.ru/H4L9Q0F2B
BEIIICCTBA B PACTBOPE»
O000111eHrE U cCUCTEMATU3ALMS

62 IEI 8 https://m.edsoo.ru/H4L9Q0F2B
3HAHUI
KonTponbnas padota Ne 3 o

63 teme «Bogopoa. Bona. PactBopsi. https://m.edsoo.ru/H4L9Q0F2B
OcHoBaHUS»
OKcuanl: cOCTaB, KilacCH(pHKaIys,

64 A Puca https://m.eds00.ru/X2J115X27
TPUBUAIBHBIC HA3BAHUS
IMonydyeHne U XUMHUYECKHUE

65 qu https://m.edso0.ru/X2J115X2Z
CBOICTBA OKCHJIOB
(o)

66 Hiﬂqecme 1 RMITCCIne https://m.eds00.ru/X2J115X2Z
CBOMCTBA KHUCIIOT

67 [Monydenne kucaot https://m.edso0.ru/X2J115X27

68 Knaccudukanus ocHoBaHUH https://m.edsoo.ru/X2J115X2Z

€71049M, UX CBOMCTBA M CIIOCO0

69 1 o https://m.edso0.ru/X2J115X2Z
TOJTyYCHUS
HepacTtBopuMBIe OCHOBaHUS, UX

70 pactTBop hittps://m.eds00.ru/X2J115X2Z

CBOICTBa U CIIOCOOBI OTYUYEHUS



https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
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71

Counu: coctaB, kiaccuukanus,
TpUBHUAJILHBIC HAa3BaHUS

https://m.edso0.ru/X2J115X2Z

72

73

74

75

76

duznueckre 1 XUMUYECKUE
cBorcTBa coseil. [lonyuenne
coien

I'enernueckas cBsI3b MEKIY
KJIacCaMU HEOPraHUYECKUX
COEIMHEHUI

[TpakTuueckas pabota No 6.
Pemenne skciepuMeHTalIbHBIX
3a1a4 1o teme «OCHOBHbIE
KJIACChl HEOPTAHUYECKUX
COCMHECHUIN»

Beruuciienus mo ypaBHEHUsIM
XUMHYECKON PEaKIuu:
KOJIMUECTBA BEIIeCTBa, 00BhEMa,
MAacChlI IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB W MTPOAYKTOB
peakuu

Brruucnenust Macchl IpoayKTa
pEaKIHK MO U3BECTHOM Macce
OQHOI'O U3 UCXOOHBIX BCIIIECTB,
B34TOr0 B BHJIE pacTBOPA,
COJIEPKAIIETO ONPEAECTEHHYIO
MAaCCOBYIO JJOJIFO PACTBOPEHHOTO
BEIlleCTBa

https://m.edsoo.ru/X2J115X2Z

https://m.edsoo.ru/X2J115X2Z

https://m.edsoo.ru/X2J115X2Z

https://m.edsoo.ru/X2J115X2Z

https://m.edso0.ru/X2J115X2Z
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77

KonTtponsnast padora Ne 4 o
teMe «OCHOBHBIC KIJIACChI
HEOPTaHUYECKHX COCAUHECHHI

https://m.edso0.ru/X2J115X2Z

78

79

80

[TepBbIe MOMBITKY KIIACCHPUKAITUU
XUMHYECKHX DJIEMECHTOB

[ToHsiTHe 0 rpynmnax CXOIHbIX
3JIEMEHTOB

[Tepuoanyueckuii 3aK0H.
Otxkpsitue [lepuoanueckoro
3aKOHA

https://m.edso0.ru/Z0Z1N8H3Z

https://m.edsoo.ru/Z0Z1N8H3Z

https://m.edso0.ru/Z0Z1N8H3Z

81

82

83

[Iepuoas! u rpynmnsl

OCHOBHBIE CBCACHUA O CTPOCHUHU
aTOMOB

CocraB aTOMHBIX s11€p

https://m.edso0.ru/Z0Z1N8H3Z

https://m.edsoo.ru/Z0Z1N8H3Z

https://m.edso0.ru/Z0Z1N8H3Z

84

85

86

87

H3oTomn! kak Pa3HOBHUIHOCTH
aTOMOB XUMHYCCKOT'O 3JICMCHTA

3aKOHOMEPHOCTH U3MEHEHMSI
paznryca aToOMOB XUMHUYECKHX
3JIEMEHTOB, METAJUINYECKUX U
HEMETAJIIMYECKUX CBOMCTB 1O
rpynmnam u nepuojam

HM3MeHeHne CBOMCTB COEIMHEHU M
XUMHUYECKHUX DJIEMEHTOB B
MeprUoJax U rpymmax
XapakTepucTKa XUMHUYECKOTO
3JIEMEHTA IO €ro MOJI0KEHHUIO B
ITepuoanueckoii cucreme JI. 1.
Menneneena

https://m.edsoo.ru/Z0Z1N8H3Z

https://m.edsoo.ru/Z0Z1N8H3Z

https://m.edso0.ru/Z0Z1N8H3Z

https://m.edso0.ru/Z0Z1N8H3Z
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3nauenue [lepuonuyeckoro
3akoHa u [lepunonnueckoi

88 https://m.eds00.ru/Z0Z1N8H3Z
CHCTEMBI XHMUYECKHX 3JICMEHTOB
JUTSL Pa3BUTHS HAYKU M IPAKTHKH
C)
89 AICKTPOOTPHIATEILHOCTS https://m.edsoo.ru/Z5U9H2U40
XUMHUYCCKHUX 3JICMCHTOB
90 KoBaneHTHas mossipHas CBs3b https://m.edsoo.ru/Z5U9H2U40
91 KoBasieHTHast HeMOJIsIpHAs CBS3b https://m.edsoo.ru/Z5U9H2U40
92 Honnas cBsi3b https://m.edsoo.ru/Z5U9H2U40
T ,
93 FILIBL RPHCTALIEHCORIN OIETOR https://m.edsoo.ru/Z5U9H2U40
U MX XapaKTePUCTUKU
94 CrerneHb OKUCIICHUS https://m.edsoo.ru/Z5U9H2U40
O -
95 (HCIITEIBHO https://m.edsoo.ru/Z5U9H2U40
BOCCTaHOBHUTEIIbHBIC PEAKIIUU
X J—
96 VIMITFICCIIE SIICMCHTTR! https://m.edsoo.ru/Z5U9H2U40
OKHCITUTEIT U BOCCTAHOBUTEIIN
CocraBnenue ypaBHEHUI
OKHC -
97 KHCTHTEIRHO . https://m.edsoo.ru/Z5U9H2U40
BOCCTAaHOBUTCIIbHBIX PCAKIIUHU,
METO/1 SJIEKTPOHHOTO OalaHca
0606
98 © IEIeHHe 1 CHCTEMATHSAMIA https://m.edsoo.ru/Z5U9H2U40
3HAHUU
KonTtponbHas padora Ne 5 o
99 TeMe «CTpoeHHe aToma. https://m.edsoo.ru/Z5U9H2U40
XUMHUECKas CBSI3b)
100 Pe3epBHEI ypok https://m.edsoo.ru/H2D2S2E4K
101 PesepBHblil ypok https://m.edsoo.ru/H2D2S2E4K
102 PesepBHbIil ypox https://m.edsoo.ru/H2D2S2E4K
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OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



9 KVIACC

Ne

o/ Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIe pecypchl

[Iepnonrueckuit 3aKoH.
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XHUMHYECKUX
JJIEMEHTOB IEPBBIX TPEX
1505 (Vi (0):]
Knaccudukanms u

3 HOMEHKJIaTypa HEOPTaHUYECKUX
BCIIIECTB

Buapl xumudeckoit cBsI3U U
4 THUIBI KPUCTATIMYECKUX
peEToK
KonTponbhnas pabora Nel no
teme «IloBTOpeHue u
yrayOieHne 3HaHU OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay

https://m.edsoo.ru/V8K9C1C4R

https://m.edso00.ru/Q9Y1Y7Z00

https://m.edsoo.ru/R9T4R3J2H

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanmst xumMmuaeckux
6 PEaKIHii 0 Pa3InIHBIM
npU3HaKaM

https://m.edsoo.ru/H6L106U8O

ITonsiTHE O CKOPOCTH
XUMHYeCKOM peakuuu. [lonstue

https://m.edsoo.ru/Y8B8U8O4I



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

O T'OMOI'CHHBIX U I'€TCPOTrCHHBIX
p€aKknusax

IToHsATHE 0 XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLIME HA CKOPOCTh
XUMHUYECKOW PEaKUUU U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

https://m.edso0.ru/S5K8G2A3K

10

11

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIBHBIC PEAKIIHU

Teopus 3MeKTPOINTHYECKOM
nucconuanuu. CuiabHbIE U
cJ1a0bl€ AIEKTPOJIUTHI

Honnble ypaBHEHHS peaKiuii

https://m.edso0.ru/G9K901B1A

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYECKHE CBOMCTBA KUCIOT U

OCHOBAaHUH B CBETE
IpeJICTaBIeHUH 00
INEKTPOIUTUYECKON
JMCCOLIMALIUU

https://m.edso0.ru/T3G0X4B9I

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUuI 00
ANEKTPOIUTUYECKOMN
JUCCOIMAIN

https://m.edso0.ru/S1P2W30Q2V

14

15

[TonsTHE O TUIpONH3E CONEH

O00011eHUE U CUCTEMATU3ALMS
3HAHUU

https://m.edso0.ru/X904S7R5D

https://m.edsoo.ru/B3H9Q0WON



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N

16

[IpaxTuueckas padora Ne 1.
«Pemenue sKcriepuMeHTaTbHBIX
3a/1a9»

https://m.edsoo.ru/Y2CO9M4K4K

17

KonTponpsHas padora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS
aucconuanus. XMMAYECKHe
pEaKLMU B PacTBOPAX»

https://m.edsoo.ru/A3E5Y1K4F

18

19

20

OO61as xapakTepucTUKa
rajoreHoB. XuMHUYECKHE
CBOICTBa Ha NMPUMEPE XJIOpa

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHUYECKHE CBOMCTBA,
MOJIy4eHHUE, MPUMEHEHUE

[TpakTiueckast pabota Ne 2 o
teme «llonyyeHue conssHon
KHUCJIOTBI, U3yUYEHHUE €€ CBOUCTBY»

https://m.edsoo.ru/L9Q3U2Z0U

https://m.edsoo.ru/V0Y2L8Y0S

https://m.edsoo.ru/\V405C7J3Y

21

Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, eCln
OJIMH U3 PeareHTOB JaH B
HN30BITKE

https://m.edsoo.ru/R8ROJ1L5A

22

OO61as xapakTepucTUKa
aneMeHToB VIA-Tpymnbl

https://m.edsoo.ru/USK5E8D0OV

23

AnnoTtponHsie MoU(UKAIINH
cepbl. Haxoxnenue cepsl 1 e€
COEIMHEHUH B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y



https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoaopoj1, CTpOCHHUE,
buznyecKkue 1 XUuMHUYECKHe
CBOICTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepbl. CepHast KMCIIOTA,

¢u3nvecKkre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/K2C0D1Y5W

26

XVMMHYECKUE PEAKIIUH,
JIeXKallKue B OCHOBE
IPOMBIIIJICHHOTO CItoco0a
IIOJIy4EHUS CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIllen cpesbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/\V6V8J2S2H

27

28

29

30

31

Brruncnenue maccoBoil 101u
BBIXO/1a TPOJYKTa peakluu
OO1m1as xapakTepucTHKa
aneMeHToB VA-rpymisl. A30T,
pacnpocTpaHeHue B IPUpPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

AMMHuak, ero pusnuecKue u
XUMHYECKHE CBOMCTBA,
MOJIYYCHHUE U IPUMEHECHHE

[IpaxTuueckas padora Ne 3 o
teme «llonydyenne aMmuaxa,
U3y4eHHE €ro CBOHCTBY

A3oTHas KACI0Ta, €€

buznyecKre 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/TSH5M5C6Q

https://m.edsoo.ru/J9X6K5E5P

https://m.edsoo.ru/A2J3E515U

https://m.edsoo.ru/H8A8A5G8V

https://m.edsoo.ru/A4S5F4UO0M



https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

32

33

34

Hcnonp3oBaHnue HUTPATOB U
coJiell aMMOHUS B KaUeCTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMHYECKOe 3arpsi3HeHue
OKpYXKarollen cpeibl
COCAMHEHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u
dbocdopHast Kuciora,
buznyecKkue 1 XUMUYECKHE
CBOIICTBa, MOJIy4YECHUE

Hcnonn3oBanue pochatos B
KaueCTBE MHUHEPATbHBIX
ynobpeHuil. 3arps3HeHue
MIPUPOTHON cpenbl pochaTamu

https://m.edso0.ru/G7Y40Q1J6P

https://m.edsoo0.ru/Q5B0G1N3R

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, pacipocTpaHEHHUE B
npupoje, Gpu3ndecKkue u
XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxkcuppl yriaepoaa, ux
bu3ryecKre 1 XUMUYECKHE
CBOICcTBa. DKOJIOTHYECKUE
poOJIEMBI, CBSI3aHHBIE C
okcunoM yriepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

38

VYroapHasg KUcioTa U €€ coJin

[IpaxTuueckas padora Ne 4 o
teme "[lonydyenne yriekucnoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/T501S0F1T

https://m.edsoo.ru/P6WI9W6A4C



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

39

[TepBoHauanbHBIE MOHATHS 00
OPraHMYECKHUX BEIIECTBAX KaK O
COEMHEHUAX YIiIepoaa

https://m.edso0.ru/G506H6 X1E

40

41

42

Kpemuuii u ero coequueHus

ITpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTaTbHBIX
3a7ad4 mno teMe «BaxkHeimume
HEMETAJUIBI H MX COCIUHCHUS
KoHnTtponbhas padora Ne3 mo
TeMme «BakHelIme HeMeTalIbl
U UX COCOUHCHHS

https://m.edsoo0.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1]

https://m.edsoo.ru/K1E4W5F5D

43

44

OO61as xapakTepucTUKa
XUMHYECKHUX 3JIEMEHTOB —
MeTaJIoB. MeTaiuinyeckas
CBSA3b U METaJIHYecKas
KpUCTaJUTMYECKasi peléTKa.
dusznyeckre CBOMCTBA METAIOB

XUMHYECKHE CBOMCTBA
METAJIOB. DJIEKTPOXUMUYECKUI
PAI HANPSDKEHUN METAILIIOB

https://m.edso0.ru/Q5M8X3Z6L

https://m.edsoo.ru/M7GOF6W6EK

45

46

O61ue crnocoObl MOTyYeHUs
MeTaioB. CIIIaBEI.
Borurcnenus o ypaBHeHUSIM
XUMHYECKHUX PEAKIIHiA, eClIn
OJIMH U3 PEareHTOB COACPIKUT
npuMecH

ITousTue o KOppO31uHu METAJIJIOB

https://m.edso0.ru/F9S7U4G5C

https://m.edsoo.ru/U4T6B8L6C

47

IIenounbie METaIbI

https://m.edsoo.ru/ESNOF6H7A



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A

Oxcuipl ¥ THIPOKCHIBI HATPUSI

48 https://m.edsoo.ru/Q5F4A8Z0U
U Kaust

49 ]_[IGJIO‘II;IOSGMGJIBHULIG METaIRL = https://m.edso0.ru/R9G4H2L5S
KaJIBIIMI U MarHui
B .

50 KHCHIIIE COCAMITENHA https://m.edsoo.ru/B5B6S0F6R
KaJIbI[HS
0000

51 ODIICHHE H CHCTEMATHSAMI https://m.eds00.ru/Z8S2ELY6W
3HAHWI
e 661 o8

52 CCTROCTE BOJIBL H CHOCODBE € https://m.edsoo.ru/U4F1V1P9K
yCTpaHCHHUS
[TpakTiueckast pabota Ne 6 o

53 teMme "JKECTKOCTH BOIBI U https://m.edsoo.ru/T6E9U213W
METO/bl €€ yCTpaHEeHHUs"

54 AnroMuHHUH https://m.edso00.ru/O2U1T4S00
A N

55 M@oTepHBIC CBOiCTBA OKCHIA https://m.edsoo.ru/T7Z619U3S
U THIPOKCHIA

56 Keneszo https://m.edsoo.ru/12ROK4COE
Oxkc , OKC co

57 KCHIBL, TH/POKCHIR 1 COIH https://m.edsoo.ru/U2B9I13V0Q
xenesa (1) u xenesa (111)
0000

58 © IEIeHHe 1 cHeTeMaTHSatA https://m.edso0.ru/\W6NOH8L7X
3HAHUI
[TpakTnyeckas padora Ne 7.
P

59 CHICHHE SKCICPHUMCHTATLHAIX https://m.eds00.ru/J1IMAT7L4X
3a1a4 1o reme «BakHelimme
METAJUIbI U UX COETMHEHMS
Berarcnenus o ypaBHEHUSIM

60 XUMHUUYECKHUX PEAKLMN, ECIIN https://m.eds00.ru/F2G001YOK

OJH U3 pCAarcHTOB /1aH B



https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K

U30BITKE WIIN COACPIKUT
npumecH. Beraucnenus
MacCcOBOM JI0/IM BBIXO/1a
HPOJYKTa PeaKkInuu

O00011eHUE U CUCTEMATU3 AL

61 N 1 https://m.edsoo.ru/W9F8E9L5N
3HAHUHU
Kontponbnas pabora Ne4 mo

62 Teme «Baxueinme MeTayuisl U 1 https://m.edsoo.ru/FIEOK9H7N
HAX COEIUHCHUSD)
B

63 ctectsa f I\faTepHanH i 1 https://m.edsoo.ru/T4P9U7D4B
[MOBCEAHEBHOM XU3HU YEIOBEKA
X

64 HMHTICCKOC 3aTPASHEHIE 1 https://m.eds00.ru/COU7O0M3X
OKpY’KaroIIen cpeibl
P

65 O/ XHMUI B petticrii 1 https://m.edso00.ru/K9X9A8TOM
IKOJIOTHYECKUX MPOOIeM
PesepBHslit ypok. O600111eHNE U

66 . 1 https://m.edso0.ru/T5K5V6J3C
CHCTEMAaTH3aLMA 3HAHUI
P 5 . 0000

67 CSCPBHBIN YPOIt. LIDODIIEHHE H 1 https://m.eds00.ru/Y 2B8CAH2E
cucreMaTni3anda 3HaHUN
P 5 . 0600

68 C3CPBHBIN YPOT. 700 111 ereH 1 https://m.edsoo.ru/B3P1R2T3V
cucreMaTni3anda 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBbHOM [TIPOT'PAMMOBI

8 KIIACC
Kona .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHYECKUE ITOHITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHSATHI: aTOM, MOJEKYyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOHOPO/HAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYeCTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas J0JI1 XUMUYECKOT0 AJIEMEHTa B COSIMHEHUH, MOJIIPHBIN 00BEM,
XUMHUYECKasl peakius, KIacCH(PUKAIUs PEAKIMA: PEaKIui COCTUHCHUS,
peaKIMK Pa3I0KEHUs, PEaKIMH 3aMEIIeHUs, peakiui oOMeHa, 9K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW JPQEKT peakiuu, pacTBoOp,
MaccoBasi 10Jisl BellecTBa (MIPOLEHTHAs KOHIIEHTPAIIHsI) B pacTBOPE
12 WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATHH W
' MPUMEHSITh OTH IOHSATHUS TIPU OIIMCAHUH BEIIECTB U UX MPEBPAICHUH
13 UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJiS COCTaBieHHs (HopMyl
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKInui
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YY€HHsI, 3aKOHAa ABOTaApO
15 OTPENIEeTSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(PUIIUPOBATh XUMHUYECKHE peaknuu (10 YHUCIAy U COCTaBy
' YYaCTBYIOIINX B PEAKI[UH BEIIECTB, MO TEIUIOBOMY A (heKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISPHYIO MacChl BEIIIECTB
18 BBIUHCIIATH MAcCOBYIO JIONKO XHMHYECKOTO JJIeMeHTa To (opmyre
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAy4YHBbIE METOAbl IMO3HAHWS — HaOI0/IeHuE,
' U3MEepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICIIEHHBIH )
2 ITo Teme: «BaxHelme NpeICTaBUTENIN HEOPTaHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TOHSTHH: OKCHI, KHCIIOTA,
' OCHOBAHHE, COJIb
59 ONpEeNeNsATh MPUHAJICKHOCTh BEHIECTB K OMNpPENEIEHHOMY KJaccy
' COCIMHEHHH 10 popMyITam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKHUE BEIIECTBA




2.4

XapaKkTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYCCKHUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPK/1asi ONUCAHNUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKLIUU

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM IIPOTEKaHUS XUMHUYECKHX IIPEBpalICHUN B
Pa3IMYHBIX YCIOBUSIX

2.6

2.7

ClIeZIOBaTh ~ NpaBWJaM  IOJIb30BaHUS  XMMHUYECKOH  TIOCyIol |
nabopaTOpHbBIM O0OPYJOBAaHMEM, a TaKXKe MpaBHIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKIUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TIOJIYYEHUIO U COOMpaHMIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAAa M KHUCIOPOJA), HPUTOTOBICHHIO
pPacTBOPOB C OMpECIEHHON MAacCOBOW JI0JIei pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh W TPOBOAMTH  XHMHYECKHE  SKCIICPHUMEHTHIIIO
pacro3HaBaHHUIO PACTBOPOB MIEIOUEH M KUCIIOT C TOMOIIBIO HHINKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYrue)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEaKIuu

3.1

3.2

[To Teme: «llepuomuueckuit 3axkon u Ilepmoamueckas cucrema
xumuueckux anemeHToB JI. W. MenneneeBa. CrtpoeHue aroMoB.
Xumuueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE pCakuuun>

pPacCKpbIBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHM: AApO aroma,
BHGKTPOHHBIP’I clioit aToMa, aToOMHasda 0p6I/ITaJ'IB, paauyc aroma,
XUMHYCCKass CBA3b, IOJKIpHAsA MW HCIOJISApHAsd KOBAJICHTHAasA CBA3b,
SJICKTPOOTPULATCIIBHOCTb, NOHHAA CBA3b, HOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKHUC 3JICMCHTEI

3.3

ONKCHIBATh M XapaKTepu3oBaTh TabmmuHyro Qopmy Ilepuogmueckoit
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3nyarTbh TMOHATUS «TJaBHAS
noarpynna (Arpymnmna)» u «nobousas noarpymnna (brpynmna)y, «vansie» u
«OOJIBIIINE» IEPUOJIBI

3.4

packpsiBaTh cMbichn Ilepmogmueckoro 3akona J[.MI. Mennaeneesa:
JAEMOHCTPpUPOBAThL ITOHHUMAaHHUEC nepnogmquKoﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYECCKHUX DJIEMCHTOB OT UX ITOJOXXCHUA B Hepnozmqecxoﬁ CHUCTEMCE

3.5

COOTHOCHTbH 0003HaUYEHUs, KOTOpble MMetoTcs B Tabnuie «llepuoanyeckas
cucrema xumuudeckux snemeHToB [[.M. MeHneneeBa» C YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOliee YHCIO JJIEKTPOHOBU paclpelelieHne HUxX 10
AIIEKTPOHHBIM CIJIOSIM)

3.6

OmnpeaAcCIsATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6I/IHapHI>IX COCINHCHUAX

3.7

ONpeNeNsiTh BHUJ XUMUYECKOM CBsI3M (KOBaJIGHTHAas W HOHHAasA)B
HEOPraHUYECKUX COCIUHEHUAX




9 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKMX IOHSATHH: pacTBOp,
JNEKTPOJUTBI, HEIEKTPOJIMTBI,  JJIEKTPOJUTHYECKAs  JUCCOLMALUs,
peaKiMu HMOHHOTO OOMEHa, KaTauu3arop, XHMHYECKOe paBHOBECHE,
oOpaTuMbIe ¥ HEOOPATUMBIC PEAKITUH, OKUCIUTEILHOBOCCTAHOBUTEIILHBIC
peakuyy, OKMCINUTEIb, BOCCTAHOBUTENb, OKMCICHUE U BOCCTAaHOBJICHUE,
ajtoTponwsi, aM(OTEpHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAs, HOHHAS,
MeTaJJIN4ecKasi), KpHCTaJUIMuecKas pemeérTka, CIUIaBbl, CKOPOCTb
XUMHUYECKOH peaKuuu

1.2

1.3

14

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHH |
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTABJIATh YPAaBHEHUS AJICKTPOJIUTUYCCKON JUCCOIMAIMU  KHUCIIOT,
IEJI0YCH U COJICH, MOJTHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIii HOHHOTO
oOMmeHa

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

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIINU

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

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHEHU(PUISCKUE XUMUUYECKHE
CBOMCTBAa TMPOCTBIX W CJOKHBIX BELIECTB, MOATBEPKJIas OINHUCAHUE
MpUMepamMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKuid

2.2

COCTAaBJIATE YpPAaBHCHUA peaKuHﬁ, IMOATBCPKAAIOMIUX CYIICCTBOBAHUC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKHUX MPEBpPAlICHU B Pa3IMYHBIX
YCIIOBHSIX

cleoBaTh ~ MpaBWJIaM  TOJMb30BaHUS  XHMMHUYECKOM  TIOCYlIOH W
1abopaTopHBEIM 00OPYJIOBaHMEM, a TakXKe TMpaBWiIaM oOOpalmieHus c
BCIIECTBAMH B COOTBETCTBHMMU C HHCTPYKIUAMH 110 BBIIIOJHCHUIO
7a00paTOPHBIX XHMHUYECKHX OIBITOB TI0 TIOJIYYECHUIO W COOMpPaHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

IIPOBOJUTH  PEAaKLUH, MOATBEPKIAAIOIIME KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OPOMHLI,
noaua, kapOoHat, ¢pocdart, CHIHKAT, Cyabdar, THAPOKCUINOHBI, KATHOHBI




AMMOHM, HOHBI HM3YYCHHBIX MCTAJIOB, HNPUCYTCTBYIOIIMC B BOIHBIX
pacTBOpax HCOPraHU4CCKUX BCIICCTB

3 ITo Teme: «XuUMHSA U OKpYXKaroLas cpeaar
31 packpbIBaTh CMBICI OCHOBHBIX Xumuueckux mnoHatuil: [IJIK BemectBa;
' KOPPO3HsI METAJIIOB
MPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBLHON IEATETbHOCTH — aHAIU3
U CHHTE3, CpaBHCHHE, OOOOIICHWE, CUCTEMATHU3AIHMI0, BBISBICHHE
39 MPUYMHHO-CJICACTBEHHBIX CBS3EH — JIJI1 M3yYEHUS CBONCTB BEIICCTB H

XUMHYECKHX pEaKIUi; eCTCCTBEHHOHAayYHbIE METOJbl MO3HAHUA —
HaOJII0ICHUE, M3MEpPEHHE, MOJICIIUPOBAHUE, SKCIICPUMEHT (pealbHbI |
MBICJICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

1.2

[Ipenmer xumMuu. Poiap XUMHUU B )KU3HU YEJIOBEKA. XUMHS B cCUCTEME HayK. Tena u
BelecTBa. Gu3nuecKkue CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEIIECTB

IlonsTHe 0 MeTOmax MO3HAHHUS B XUMHUM. UHMCTBIE BEILECTBA M CMECH. Crioco05bl
pasaciICHus cMmecent

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie u cnoxHbIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

1.5

1.6

XuMuueckas cbopMlea. BanentHoCcTh aTOMOB XHMMHYECKHX DJJIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenpHas aroMHas macca. OTHOCHTCILHAS
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

KonuuectBo BemectBa. Mosb. ModisipHas Mmacca. B3auMocBs3b KOJIMYECTBA, MacChl
U YHUCJa CTPYKTYpPHBIX €IWHUI] BemiecTBa. PacuéTel mo ¢dopMynaM XHMHUYECKUX
COeIMHEHUN

dusnyeckue U XMMUYECKHUE ABJICHUSI. XUMHUYECKast peaknuus u eé IIpHU3HAKH. 3akoH

COXpPaHCHHUA  MACChl  BCHICCTB. XHMUYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_II/I}I
XUMHUYCCKHUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYAOW, ¢ IpaBUJIaMHU
paboThl B 1abopaTtopuu u puéMamMu oOparieHus ¢ J1abopaToOpHbIM 000pyAOBaHUEM,
U3y4eHHe U OmnMcaHue (PU3NUYECKUX CBOMCTB 00pa3I[OB HEOPraHMYECKHX BEIIECTB,
HaOmroeHne ¢u3ndeckux (MJIaBlIeHUE BOCKA, TasHHUE JIbJa, pacTUpPaHUE caxapa B
CTyIIKE, KUIIEHME U KOHJACHCAalUs BOJbl) M XUMHUYECKMX (FOpEHHE CBEYH,
IIPOKAJIMBAaHUE MEAHOM IPOBOJIOKH, B3aUMOJEICTBUE MeENla ¢ KMCIOTOM) SIBJICHUH,
HaOJIO/IeHne W ONHUCaHWe MPU3HAKOB MPOTEKAaHHUS XHUMUYECKUX peaKIHi
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpHIOM Oapus,
pasznoxxerue ruapokcuaa menu(ll) mpum HarpeBanwm, B3aMMOCHCTBHE Kele3a C
pactBopoM conu meau(ll), n3yuenne crocoOoOB pasneneHus cMmeceil (C TOMOIIBIO
Maruura, (uUIbTpOBaHWE, BbIMapUBaHUE, AUCTWIULILMS, Xpomartorpadusi),
NPOBEIEHUE OYHMCTKHU MOBapeHHON COJHM, HAOJIOJIEHHE M OMHCAHUE PE3YJIbTaTOB
IIPOBEJCHHUS OMbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MaccChl, CO3JaHHE
MoJjieneil MoJieKyI (IapOoCTEePIKHEBBIX )

Baxneliuye npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmecs razos. CocraB Bo3ayxa. Kuciaopo — ajieMeHT M IpOCTOE BEIIECTBO.
HaxoxaeHnue kucioposa B mpupoe, pusndeckre 1 XUMHUYECKHEe CBONCTBA (peakiuu
ropenust). Okcunpl. [Ipumenenune kuciaopoma. CrocoObl MOMYYSHUST KUCIOPOJa B




naboparopun U npombliuieHHOocTH. KpyroBopor kucinopoga B npupone. O30H —
AJTOTPOIMHASE MOAU(PHUKAIUS KUCIOPOaa

2.2

2.3

2.4

TennoBoil A3pPeKT XUMUYIECKOH peaklnu, TePMOXUMHUYECKIE YPABHEHUS, IK30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrojiib W METaH. 3arpsi3HEHUE BO3/1yXa,
YCHJIEHUE TTApHUKOBOTO 3(pdekTa, pa3pynieHrne 030HOBOTO CIIOs

Bonopoa — smeMeHT W mpocToe BemecTBo. HaxokneHue Bogopona B HPHUPOJE,
(bu3HYeCcKre M XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI TToTydeHuUs. KuCIoTh
U CONU

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoJbl. Boja kak pactBopurens. PactBopsl. HacslenHblie n
HEHACBIIICHHBIE pacTBOpBL. PacTBOpMMOCTh BemiecTB B Boae. MaccoBas 10
BElIECTBA B pacTBope. XMMHUECKUE cBOMcTBa BOJbl. OcHOBaHUs. Ponb pacTBOpOB B
IpUpPOLE M B KHU3HU 4YeloBeka. KpyroBopoT Boabl B Npupoie. 3arps3HEHHE
IpUPOAHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOAHBIX BOJ

2.6

Knaccupukanus Heopranwdeckux coequHeHwid. Okcunbl.  Kitaccupukanus
OKCHJIOB:  cojieoOpasyiomme (OCHOBHBIC,  KHCIOTHBIE, aMQOTEpHbIE) W
HeconeoOpasytomue. Homenkmarypa okcunoB. Pusnueckne U XUMHUYECKHE
cBoiicTBa okcu10B. [lomyuenue okcuaoB

2.7

2.8

2.9

OcHoBanus. Knaccudukaius ocHOBaHMI: METOYNM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. ®@uU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
ITomyyenue ocHOBaHUI

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. dusmueckue u
XUMHUYECKHe cBoMcTBa Kkucior. Psan aktmBHocTH MeTauioB H.H. bexerosa.
[Tonyuenune kucior

Comu. HowmeHnknatypa coseil. ®dusnueckne M XUMHYECKHE CBOWMCTBA COJEH.
ITony4yenue coien

2.10

211

I'enermueckas cBsI3b MEXKAY KilaCCaMU HECOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUUECKUH SKCTIEPUMEHT: KaUeCTBEHHOE OINpeIeNICHHE COJIEpyKaHMsl KHCIOpoa B
BO3/yX€, OJy4eHne, COOMpaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB KHCIOpO/a,
HaOJIF0/IeHNE B3aMMO/ICHCTBHS BEIIECTB C KHCIOPOIOM H YCIIOBHUSI BOSHUKHOBEHHSI
npeKpareHus TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu OKCHJIOB M OTTHCAaHUE
UX CBOWCTB, IOJY4YE€HUE, COOMpaHUe, paclio3HaBaHUE U N3yUeHHE CBOWCTB BOAOPOIA
(ropenue), B3aumojnelcTBue Bojopona ¢ okcupom wmeau(ll)  (Bo3moxkHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), Ha0JII0IeHIEe 00pa3LlOB BEIIECTB KOJINYECTBOM
1 Momb, ucciegoBaHHME OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C Pa3IUYHOM
pPacTBOPUMOCTBIO, MIPUTOTOBJICHHE PACTBOPOB C ONpEAETIEHHON MaccoBOW JoJeit
pPacTBOPEHHOTO BEIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMu (HaTpHUeM |
KaibleM) (BO3MOXHO  HCIIOJIb30BaHHE  BHUJICOMATEPHAIIOB),  OIpPEACIICHHUE
pPacTBOPOB KUCIIOT M IIEIOYEH ¢ MOMOIIBI0 HHIUKATOPOB, UCCIIEIOBAaHHE 00pa3IoB
HEOPraHMYECKUX BEUIECTB PAa3JIMYHBIX KIACCOB, HAONIO/ICHIE M3MEHEHHS OKPACKH
WH/INKaTOPOB B PACTBOPAX KHCJIOT U IIEJIOYEH, N3yUeHHE B3aUMOJICHCTBUSI OKCHIA
menu(ll) ¢ pacTBOopoM CEpHOM KHCIOTHI, KHCIOT C MeTaIlaMH, PEaKIui




HEUTpaNM3aluy, TOJTYyYEeHUE HEPACTBOPUMBIX OCHOBAHHUHM, BBITECHEHHE OJIHOTO
MeTajuia APYruM M3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHeumme KJ1acchl HEOPraHUYECKUX COCTUHECHUIN»

[Iepnonnueckuit 3axoH u [lepuoanueckas cucteMa XMMU4ECKUX 3j1eMeHToB J1.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

3.2

3.3

3.4

3.5

[TepBble MONBITKH KiIacCU(UKAUM XUMUYECKUX 31eMeHTOB. [loHATHE O rpynmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IEJIOYHO3EMENIbHBIE METaJlIbl, TaJOTEHBI,
UHEpPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble O0Opa3yloT aM(pOTEepHbIE OKCHIBI H
TUAPOKCUBI

ITepuognuecknii 3akoH. Ilepmonnueckas cucrema xumudeckux siieMmeHTos JI.M.
MenneneeBa. Koporkonepuonnas u anuHHonepuogHas (opmsel Ilepuoanueckoit
cucrteMbl xumudeckux daemMeHToB .M. Menneneesa. Ilepuonsl M rpynmsl.
®u3nYEeCKU CMBICI IOPSIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIIBI JIEMEHTA

Crpoenue aromoB. CocraB aToMmHbIX saep. M3orombl. Dnektponsl. CTpoeHue
9JIEKTPOHHBIX  000JI0YeK aToMOB  TepBbIX 20  XMMHYECKHUX  DIIEMEHTOB
[lepuonnueckoit cucrtembl .M. MenneneeBa. XapakTepucTHKa XHWMHYECKOIO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHMs paguyca aTOMOB XUMHUYECKMX  DJIEMEHTOB,
METANIMYECKUX U HEMETAJNINYECKUX CBOMCTB I10 TPYIIaM M NepUojaM. 3Ha4eHHE
Ilepuonnueckoro 3akoHa u [lepruoguyeckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTusA Hayku U npakTtuku. J[.M1. MenneneeB — y4€HbIN U IpaKJaHUH

XuMuueckas CBA3b. KoBanenThHas (HOJ’IﬂpHaH u HCHOJ'IHpHaSI) CBA3b.
3HeKTpOOTpI/IHaTeHBHOCTB XUMHYECKHUX 21EMEHTOB. loHHAas CBI3b

3.6

3.7

Crenenp oxwucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKkmuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUA. OKHUCIIUTENN U BOCCTAHOBUTEIIN

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB,
B3aUMO/ICMCTBUE THIPOKCUAA IMHKA C PACTBOPAMH KUCJIOT U LIEJI0UEeH, IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MTPUMEPHI OKHUCIUTEIEHO-BOCCTAHOBUTEIHHBIX PEAKITHI
(ropenwue, peakify pas3IoKeHHUs, COSTUHECHUS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
BemectBo 1 xumudeckas peakuus. [Toropenue

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKUX dieMeHTOB JI.1.
MenpneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJIMs, KAIbIUA U UX COCIUHEHUI
B COOTBETCTBHH C II0JIOKEHUEM DJIEMEHTOB B [Ieproanueckoi cucTeMe 1 CTpOEHUEM
UX aTOMOB




1.2

1.3

14

1.5

CrpoeHue BelecTBa: BUbl XUMUYECKOU CBSI3U. TUIIBI KPUCTAUNIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIETKM W BUAA
XUMu4eckol cBs3u. Kiaccudpukanuss 1 HOMEHKIATypa HEOpPraHMYECKHX BEILECTB
(MexnyHapoJHast M TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCS
K pa3JM4YHBIM KJacCaM HEOPraHWYECKUX COCIMHEHUH, TI'E€HETHYeCKas CBA3b
HEOPraHUYECKHUX BEILECTB

Knaccupukanus XMMUYECKUX peakUuil MO Pa3IMYHbIM MpU3HAKaM (110 YUCILy U
COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, 10 TeEIUIOBOMY 3(p(deKry, Io
U3MEHEHMIO CTETEeHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 110 0OpaTMMOCTH, I10
YUYacTHIO KaTajau3aTopa). JK30- U SHAOTEPMHUECKUE PEAKLUU, TEPMOXUMUYECKHE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XMMHUYECKON pEeaKIIuU

Ilonstne 00 06paTI/IMbIX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIHAX. ITonsatue o
TOMOI'CHHBIX M I'CTCPOICHHBLIX PCAKIUAX. IlonsaTHE O XMMHYECKOM PaBHOBCCHHU.
CDaKTOpr, BIIMAIOOIUEC Ha CKOPOCTH XHUMHYCCKOH p€akuuu MW IIOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pC€aKkuunu, 3JI€KTp0HHLII>i OajaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBienne ypaBHeHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HUCIIOJIB30BaHUEM METOAA
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 2JIEKTPONUTUUECKONW JUCCOLMALMU. OJIEKTPOIUTHl W HEIIEKTPOJIUTHI.
Karnonsl, aHnonsl. MexaHu3Mm AucCOLMAlMM BEIIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckoi cBs3u. CreneHp auccouuanyu. CHibHBIE M ClIa0ble 3JEKTPOJIUTHI.
Peakiium noHHOro oOMeHa. YCIOBHMSI NPOTEKaHWs peakluil MOHHOro oOMeHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE YypaBHEHUs peakuuil. CBoicTBa KHUCIOT,
OCHOBAHHUH U coJiell B CBeTe MPEJCTAaBICHUN 00 AJIEKTPOIUTHYECKOM TUCCOIUalnu.
KauecTBenHbie peakunu Ha MOHBI. [loHsATHE O THAPOIU3E CoJEit

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHME C MOJEISIMU KPUCTAJUIMYECKHX
PEIETOK HEOPraHMUECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (rpaduTa U anmasa),
CIIO)KHBIX BEIIECTB (XJOpHJA HATpHs); HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHAYECKOM peakIuu OT BO3JEHCTBUS Ppa3IMUHBIX (PAKTOPOB; HCCIEIOBAHUE
AJEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IMpoLecca TUCCOLMALUU KHUCIOT,
miesioueid U cosiel (BO3MOXKHO HCIIOJBb30BAaHHE BHIEOMATEPUANIOB); IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKK TPOTEKAHUsI peakuuil HOHHOro oOMeHa
(oOpa3zoBaHue ocanaka, BbIIENEHHWE Ta3a, oOpa3oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peaklMU pas3lIoKEHUs, COCIAUHEHHs); paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIBIO  KAYECTBEHHBIX pEaKkUuMd Ha HOHBI;  pELICHHe
OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramier 1 ux COCIUHCHUA

2.1

OO0mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIC
crenieHn okucieHus. CTpoeHHe U (QU3UYECKHE CBOICTBA MPOCTHIX BEILIECTB —
raJioreHoB. XWMHUYECKHE CBOWCTBA Ha MpUMepe XJjopa (B3aMMOJEHCTBHE C
MeTaljlaMH, HeMeTa/slaMu, Iienodamu). XiopoBomopoa. ConsHas KHCIOTa,




XMMHYECKHE CBOMCTBA, IIOJydeHHE, MpumeHeHue. JlelictBue xiyopa U
XJIOPOBOJIOPO/Ia HA OpraHU3M 4eloBeKa. BakHelne XJI0puabl U UX HAX0XKICHHUE B
pupoJie

2.2

O6mas xapakrepucTrka 31eMeHToB VIA-rpymnmel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (PpU3MUecKue CBONCTBA MPOCTBHIX
BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(PHUKALUKN KHCIOPOAA U CEpPHI.
Xumnueckue cBoiicTa cepbl. CepoBo10OpOI, CTpOEHUE, (PU3NUECKHE U XUMUYECKUE
cBoicTBa. OKCHJIBI cepbl KaK IPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTa,
¢bu3nyeckrue U XMMUYECKHEe CBOMCTBA (001Me KaK MpeAcTaBUTeNs Kilacca KUCIOT U
cneunpuyeckue). XUMHUYECKUE DPEAKLUH, JIeKALIME B OCHOBE IPOMBIIIJICHHOIO
crocoba mosydeHus: cepHoil KuciotThl. [Ipumenenue. Comm cepHOW KHCIOTHI,
KayecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxmeHue cepbl U €€ coennHEHHHA B
pUpoae. XUMHUUYECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeabl COCTUHEHUSIMHU CEphbI
(KHCIOTHBIE JOXIM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPALLICHUS

2.3

2.4

2.5

OOmast xapakTepucTuka 31eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIIEHUS. A30T, paclpOCTpaHEHUE B IPUPOIE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopor a3ora B nmpupozae. AMMHaK, ero (pu3ndecKkue
U XHUMHYECKHUEC CBOﬁCTBa, IMMOJIYy4CHHUEC U IIPUMCHCHHC. Conn AdMMOHUs, HX
¢usnyeckue M XUMHUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KHUCIOTa, €€ MoJydeHHue, (pU3MuecKue W XUMHUYECKue
cBoiicTBa (0OlIMe Kak TMpeICTaBUTENs Kiacca KUCIOT M crHeuupuyeckue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX YI00pEHUH.
XUMHUECKOE 3arpsi3HEHHE OKpYXKarollel cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa, IIOYBHI M BOJIOEMOB)

®ocdop, amnorponHsie Moaudukarmu Qocdopa, GU3NUECKHE U XUMHUUYECKHE
coiictBa. Oxcun gocdopa(V) u gochopHas kuciaora, GU3NIECKUE U XUMHUUECKUE
CBOHcCTBa, mosyueHue. Mcnomb3oBaHue (ocdaroB B KadecTBE MHUHEPAIbHBIX
ynoopeHuit

Oomas xapakrepucTrka 31eMeHToB |V A-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEHW OKHUCIEHHs. YTIepoja, aIOTPONHbIE MOIUPHUKAINH,
pacrpocTpaHeHHe B NMpHUpojie, GU3NUECKUe U XUMUYECKHUE CBOWCTBA. AJCOpOIHs.
Kpyrosopor yraepona B mpupoge. Oxcuisl yriaepoja, HUX (GU3NUYECKHE U
XHUMHAYECKHE CBOMCTBA, IEHCTBHE HA KIUBBIE OPTaHU3MEI, TIOJTy4eHHE ¥ IPUMEHEHHE.
DKoyorudeckue mpoOieMsl, cBs3aHHbIE ¢ okcuaoM yraepoga(lV); rumoresa
I00aTHHOTO TTOTETUICHHSI KJIMMAaTa; TapHUKOBBIN d(DPeKT. YronpHas KUCIOTa U €€
con, WX (U3NYECKHEe W XHWMHYECKHE CBOWCTBA, IMOJNYyYCHHE W TIPUMECHEHHE.
KavecTBeHHast peakius Ha kapOOHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIICHHOCTH U CEIIbCKOM XO3SHCTBE

2.6

[lepBoHayanbHble MOHATHA 00 OPraHMYECKMX BELIECTBAX KaK O COEIMHEHHUAX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJI, INIMLEPHH, YKCYCHasl KUCIIOTa).
Nx coctas u xumuueckoe crpoenue. [loHsTHe 0 OMOIOrn4ecky BaKHBIX BEIIECTBAX:




KHpax, OelKkax, yriaeBoJax — M UX pOJIM B JKM3HHM YelloBeka. MarepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPIraHUUYECKNUX COCANHEHUN

2.7

Kpemuuii, ero ¢usnueckne u XUMUYECKHE CBOMCTBA, MOJNy4YeHHE M IMPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O6rue npeacrasienus o0 okcuae kpemuusi(1V)
U KpeMHHEBOH kucnorte. CHIMKATBl, UX HCIOJIb30BaHHE B OBITY, MEIUIIMHE,
IIPOMBILUICHHOCTH. BakHEHIIMEe CTPOUTEIBHBIE MaTEpPUANIbl: KEPAMMKA, CTEKIIO,
IeMeHT, OeToH, kene300eroH. [IpoOmembl 0e30macHOTO  KMCMOJb30BaHUS
CTPOUTEIBHBIX MATEPUAJIOB B TIOBCETHEBHOM KU3HU

2.8

XUMHUYECKUN HSKCIEPUMEHT: H3y4deHHEe OOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJCHUE KAaUECTBEHHBIX PEAKIIMM Ha XJIOPU/-UOHbI
1 HaOJIOJICHWEe MPHU3HAKOB MX NMPOTEKAHUS; OIBITHI, OTpaKaromue (Gpusmueckue u
XMMHYECKHE CBOMCTBA TaJIOTEHOB M MX COEJAUHEHUN (BO3MOXKHO HCHOJIB30BaHUE
BUJICOMATEPHAIIOB); O3HaKOMIIEHHE C oOpa3uamMu XJIOpUIOB (TaJIOreHH]IOB);
O3HaKOMIIEHHE ¢ 00pasliaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HUCIIOJIb30BAHUE
BUJICOMATEPHAIIOB); HaOJIOJIEHUE Tpollecca OOyIIIMBaHUs caxapa IMoj JIeiCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOTBHI; M3YYEHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHON KUCIOTHI, MPOBEJCHNE KAYECTBEHHOW peaKkuy Ha Cynbdar-
MOH M HaONIOJCHWE MpHU3HAaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMHU
cBOWCTBaMH a30Ta, (ochopa m MX coeaWHEHHH (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHANIOB), 00pasliaMu a30THBIX U (PochHOpHBIX ynoOpeHuit; moaydeHue,
coOupaHue, paclo3HaBaHME€ W H3Y4YE€HHE CBOWCTB aMMHaka; IpOBEJECHHUE
KaueCTBEHHBIX peaKlnii Ha HOH aMMOHHUS U (hocdaT-HOH U U3yUeHUE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJECHUCTBHE KOHLICHTPUPOBAHHOM a30THOW KHCJIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3y4EHUE MoJesen
KPUCTAJUTMYECKUX PEIMIETOK anMmasa, rpadura, (QyiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  QICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM IMpPOTHBOras3a; MOJy4eHHe, cOOMpaHUe, pacro3HaBaHUE M HU3yueHUE
CBOMCTB YIJIEKUCIIOTO ra3a; MpPOBEJCHNE KAaueCTBEHHBIX peakluuil Ha kapOoHaT- U
CUWJIMKAT-UOHbl M M3YYEHHE NPHU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHHE C
MPOAYKIIMEH CUIIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4
o Teme «BaxkHeillre HeMeTaIbl U UX COCIUHEHUSI

3.1

3.2

Meramisl 1 uX COCIMHCHUA

OOmiast XxapakTepuCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nonoxkeHus B [lepuonnueckoit cucreMe xumMuueckux anemeHToB J[.M1. Mennaeneesa
U cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTayunueckas CB3b U METaJLIn4ecKast
KPHUCTAJUIMYECKAs PEMIETKA. DIEKTPOXUMHUUYECKUI Pl HAIIPSKEHUN METaJNIOB

dusnyeckue M XHUMHUYECKHE CBOHCTBa MeTayyioB. OOmme crnocoObl MOMydeHUus
meTtamwioB. Ilonsatue o KOppO3ur MCTAJIJIOB, OCHOBHBIC CHOCO6BI 3allluThl UX OT
koppos3uu. CruaBel (CTanb, YyryH, JIOPATIOMHHUN, OpOH3a) U MX NPHUMEHEHHUE B
OBITY ¥ TPOMBIIIICHHOCTH

3.3

[Ilemounsle MeTaiibl: moJokeHHE B Ilepuoanueckoi cuUCTEME XMMHYECKUX
anemenToB JI.MI. MenzeneeBa; CTpOCHME UX aTOMOB; HAaxXOXJEHUE B IIPUPOLE.




du3nyecKkue U XUMMUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCUabl u
TMJIPOKCUABI HaTpus U Kaiusl. [IpuMeHeHne 1menouHbIX METAIIIIOB U X COEJUHEHUIN

3.4

[IlerounO3eMeNnbHBIE METAUIBI MAarHUM U KaJIbLMIL: 10J0KeHue B [lepuoandeckoi
cucreme xumuyeckux dnemeHToB .M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoKJIeHHe B npupoje. Pusndeckue U XUMUIECKUE CBOMCTBA MAarHUs U KajbLuUs.
Baxkneiimue coenuHeHus Kanblus (OKCUA, TMAPOKCHU, coiH). KECTKOCTh BOJBI U
Croco0bl €€ yCTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoanueckoil cucteme xumudeckux s3nemeHTos .M.
MeneneeBa; CTpOCHUE aTOMa; HAX0XkKACHKE B pupoe. Pusndeckue U XUMUYECKUE
CBOWCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH]IA ATTFOMUHHS

XKenezo: monoxenue B llepuomnueckoit cucreme xumudeckux snemeHton [I.U.
Memnpeneesa; CTpoeHUE aTOMa; HaXoxk JIeHue B npupoze. dusnueckne 1 XuMUYECKUe
cBoiicTBa >kene3a. Oxcuawl, ruapokcuasl u comu xenesa(ll) m xenesa(lll), ux
COCTaB, CBOMCTBA U IOJIy4CHHUE

XHUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pas3liaMu METAILJIOB M CIJIABOB, MX
(bu3MYECKUMHU CBOWCTBAMU; U3yUEHHUE PE3YIbTATOB KOPPO3UU METAJUIOB (BO3ZMOXKHO
HCIIOIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KablUsl W HATPUsS C BOJOH (BO3MOXHO WCIIOJIb30BAHHUE BHCOMATEPHAIIOR);
HCCJICIOBAaHNE CBOWCTB KECTKOM BOJBI; MPOIIECCa TOPEHHUS Keje3a B KUCIOPOJe
(BOBMOXKHO  WCIOJB30BAaHUE  BUJCOMATEPHANIOB); NPH3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIHii HA HOHBI (MarHus, KaJabllHs, aAIFOMAHUS, HHKA, sxene3a(ll)
u xene3a(lll), memu(ll); mabmomeHue M omucaHUE MPOILECCOB OKPAIIMBAHUS
IJIAMEHH WMOHAMHU HATpUs, Kaluig M KaiblMs (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); HCCIeI0BaHUE aM(DOTEPHBIX CBONCTB TMAPOKCHIA aTIOMUHUS U
THAPOKCHUIA ITUHKA; PElIeHHe AKCIEePUMEHTAIbHBIX 3a/1a4 1o TeMe «BakHeiime
METaJUIbl U UX COCTUHEHUS

XUMUS U OKpy’Karolas cpeja

4.1

HoBbie maTepuansl 1 TEXHOJIOTHH. BemecTBa n MmaTeprainbl B TOBCETHEBHOW KU3HU
yenoBeKa. XUMHUS U 3J0pOBbE. be3onmacHoe NCrnoabp30BaHNe BEMECTB U XUMUYECKHX
peakmuii B 0bITy. [lepBasi TOMOIITs TPH XUMHUYECKHUX 0KOTaX W OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJOTMYECKON IPaMOTHOCTU. XHMHUYECKOE 3arpsA3HEHHE OKpY Karollen
cpensl IIJAK. Ponp xumum B pemeHUH sKoioruyeckux mpobnem. IlpuponaHsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yyroib, MNPUPOAHBIA ra3, HedTb), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHHue OOpas3loB MaTepualioB (CTEKJIO, CIUIABbI
METAJUIOB, TOJIMMEPHBIE MaTepPHAaIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM NMPOrpaMMBbl
OCHOBHOTI0 00111ero 00pa3oBaHus Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, TOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XUMHYECKOM HAayKH Kak oOO0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOleld KylIbTypbl M IPaKTHYECKON
JESITEIbHOCTH 4YEJIOBEKAa B  YCIOBUSAX COBPEMEHHOIO  OOILECTBA;
IIOHMMAHHUE MECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 HAy4YHBIX METOJIaX IIO3HAHMS, B TOM YHUCJIE JKCIIEPUMEHTAJIbHBIX H
TEOPETHUYECKUX METO/IaX UCCIEIOBAHUS BEIIECTB U H3YUCHUSI XUMUYECKUX
peaKkiuii; yMEHHE HCIIOIb30BaTh MOJETU IS OOBSICHEHHUS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 cepax mpodeccHoOHAIBHON NEATEIHHOCTH, CBSI3aHHBIX C XUMHUCH H
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAHHbBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HaYKH, YTO IMO3BOJIUT OOYUYaAIOIIUMCS pacCMaTpUBATh XUMHUIO
Kak cepy cBoeil Oynymieit mpopecCHOHAIIBbHON AEITEILHOCTH U CENATh
OCO3HAHHBII BEIOOP XUMHUH KaK MPOQPUIBHOTO NMPEeMEeTa MpH Mepexo/ie Ha
YPOBEHb CpeaHero o01iero o0pa3oBaHus

2.1

Branenue cucreMoli XMMUYECKUX 3HAHUM M yMEHUE NTPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHWM, KOTOpask BKJIFOYAET:

BAKHEUIIME XUMHUUYECKHE TMOHATUSA: XHUMHYECKUH SJIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCUTEIBHBIC aTOMHAsI M MOJICKYJISIpHAs MacCHhlI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHHE, COJb (CpEmHssI), XUMUYECKash PEaKIus, PEeaKiuu
COCTMHECHUS, PEAKIMU PA3JI0KEHUsI, PEaKIUH 3aMEeIIEHUs, PEaKInu
oOMeHa, TeroBoi 3 PeKT peakiuu, IK30- U IHAOTEPMUUECKUE PEAKITIH,
pacTBOp, MaccoBasi 10JIs1 XMMUYECKOI'O 3JIEMEHTA B COEIUHEHUH, MACCOBAS
JIOJISI ¥ TIPOLICHTHAsI KOHIIEHTPALMs BEIIECTBa B PacTBOpPE, PO aToMma,
DIIEKTPOHHBIA CIIOM aToMa, aroMHas opOuTanb, paauyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKad CBs3b,
AIIEKTPOOTPHUILIATEILHOCTD, MOJIAPHAS W HEMOJIApHas KOBaJEHTHas CBS3b,
WOHHAsl CBSA3b, MeETa/NIMYecKass CBS3b, KpHUCTAJUIMUECKas peléTKa
(aTomMHasi, MIOHHAs, METAJUIMYECKasi, MOJIEKYJIsIpHasi ), HOH, KATUOH, aHUOH,
AIIEKTPOJIUT U HEAJIEKTPOIIUT, SJEKTPOIUTUYECKAS TUCCOIHALIMS, PEAKIIHH
HOHHOT'O 06M€Ha, OKHCJIINTCIbHO-BOCCTAHOBUTCIIbHBIC pCaknuunu,
OKHCIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHUC n BOCCTaHOBJICHHUC,




AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIC
peaKkru, CKOPOCTh XMMUYECKOU peakuuu, katanuzarop, [IJIK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHHU: 3aKOH COXPAHEHHUS MAaccChl,
nepuoauueckuii 3akon .M. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTABa,
3aKOH ABOrajipo

2.3

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIApHas TCOPH, TEOpHUL
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconuanun

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

3.1

YMEHME NPaBUIIBHO UCIOIb30BaTh U3YUYEHHbIE BEUIECTBA U MaTepuasl (B
TOM YHCJIE€ MUHEpaJIbHbIE YAOOpEHUs, METAIbl U CIUIaBbI, MPOJYKTHI
nepepaboTKU  NPUPOJHBIX  HWCTOYHUKOB  YIJIEBOAOPOAOB  (yruid,
MIPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM XO035IICTBE, HA MPOU3BOICTBE
U TIOHMMaHHE 3HAa4YeHHsS >KUPOB, OEJIKOB, YIJIEBOAOB [UIsl OpraHu3Ma
YeJIOBEKAa; YMEHHUE IMPOTHO3HPOBATH BIIMSHUE BELIECTB U XHMMHUYECKHUX
MIPOLIECCOB HAa OPraHU3M YeJIOBEKa U OKPYKAIOU[Y0 IPUPOJHYIO Cpely

3.2

YMCHHUEC MHTCIPHUPOBATE XHUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMHU OPYTHUX
y‘IC6HLIX npeaIMCTOB

3.3

3.4

HaJIMYue ONbITa paboThl C Pa3IMYHBIMU MCTOYHMKAMH HH(OpPMALUU 1O
XUMUM (HayyHas ¥ HAy4YHO-TIONMYJIsSIpHAasi JMTepaTypa, CJIOBapH,
CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, MHX
MMPEBPAICHUAX U TPAKTUYICCKOM IPUMCHCHHUU U YMCHHEC UCITIOJIb30BATh eé
AJI pCIICHUA yqe6H0-H03HaBaT€J'II)HBIX 3aga4

Brnanenue ocHoBaMH MOHATHHHOrO ammapara U CUMBOJIMYECKOTO SI3bIKA
XMMHUU JUIsL COCTaBJIEHUsT (OPMYJT HEOPraHMUECKUX BEIIECTB, YPaBHEHHM
XMMUYECKHUX peakluii; ocHoBaMU XxuMudeckoit HomeHknatypsl (IUPAC u
TPUBHAIBHOI)

VMeHue OOBACHATH CBSA3L IIOJOKCHUS DJIEMEHTa B HCpHOI{H‘-ICCKOﬁ
CUCTCMC C YHCJIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYCCKUX
9JICMCHTOB (COCTaB u 3apdaa  dapa, 0611166 quCII0 BHCKTpOHOB),
pacnpeaciiCHueM JJICKTPOHOB 110 JHCPIrETUYCCKUM YPOBHSAM ATOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIHA

HpeHCTaBHeHI/IC 0 HCpHOI{H‘-ICCKOfI 3aBHCUMOCTH CBONCTB XHMMHYECKHX
9JICMCHTOB (pa;:u/[yc aToMa, C-)HCKTpOOTpI/II_IaTCJ'ILHOCTL), INpOCTBIX U
CJIOXKHBIX BC€IICCTB OT ITOJIOKCHHUA 3JICMCHTOB B HCpHO,Z[H‘lCCKOfI CUCTEMC
(B MaJIbIX MEpUoAax MU IIaBHBIX Hoz[rpynnax) " BJICKTPOHHOTO CTPOCHUMA
aToMa

YMmenue kiaaccuuImpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUH




YMeHue onpeneiars:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ, XUMHYECKOH CBSI3M M THUI KPHUCTAUIMYECKOW CTPYKTYpPHI B
' COCIMHEHUSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpPax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBaTh (U3NYECKHE U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOJ, IpaduT, aamas, KpeMHHUH,
9.1 asor, ¢ocdop, cepa, XJIOp, HATPUH, KAJIUNA, MarHui, KaJIbIUHA, aTFOMHUHHH,
KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJIOPOA, OKCHIBI U TUAPOKCUABI MeTauioB |—I1A
9.2 rpynm, amtomunus, meau (1), munka, xenesa (11 u 1l1), okcuasr yrinepona
' (I u 1IV), kpemuus (1V), asora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasA, ¢ochopHas, yrojapHas,
KpEMHUEBAsl KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOICTB, BO3MOXHOCTh TMPOTEKAHHUS XUMHYECKHX MpPEBpAlICHUI B
Pa3IMYHBIX yCIOBHIX
10 YMeHue cocTaBliATh MOJIEKYISIPHbIC H MOHHBIE YPABHEHUS PEeaKIIUii, B TOM
qHCIe:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONIMX XUMHUYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BIYUCHIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJTI0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEMIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUI U HAXOJAUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJJaMU HAay4HOTO IMO3HaHUs (HAONIOJIeHUE, U3MEpEHUE,
121 HKCIIEPUMEHT, MOJEIUPOBAHKE) MPU U3YUYEHUU BEIIECTB U XUMHUYECKHX
' ABIICHUH; yMeHHE cHOopMyIHpoBaTh NPOOJIEMYy U MPEUIOKHUTh MYyTH €€
peleHus
129 0e30MacHOi paboThl ¢ XUMUYECKIMH BEIIECTBAMU, XUMHUECKON TTOCYI0H

U 1a00paTOpHBIM 000PYAOBaHUEM




12.3

13

npaBWJIaMy 0€30TacHOTO OOpAaIleHUs C BEIIECTBAMU, MCIOIb3YEMbIMU B
MOBCETHCBHOM JKU3HM, MPABUIAMHU [OBEJACHUS B IEIIX COEpeKeHHs
30POBbSI M OKPYXAIOILICH MPHUPOJIHON Cpelbl; MOHUMAaHWE Bpeaa
(omacHOCTH) BO3/ICHCTBHUS HA )KUBBIC OPTaHU3MBbI ONPEICIEHHBIX BELICCTB,
CMOCOOOB YMEHBIIICHHS U MPEIOTBPAIICHHS X BPEAHOTO BO3ICHCTBHUS

Hanuume MMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYUICCTBJICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3yueHHE U OmHcaHue (U3NUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(U3NUIECKUMU M XMMUYECKHMHU SIBICHUSIMH; OTBITHI, WUTIOCTPUPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

HU3YUCHUC crmoco0oB pPasaciICHUs cMmecelt

13.3

MOJIYYCHHEC KUCTIOpOaa U U3YyYCHUC €CTO CBOﬁCTB; IMOJIy4CHHEC BOAOpOaa 1
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIIJICKUCIOIO I'ada U HU3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB C  ONPEACIEHHOM MAacCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE MHIUKATOPOB (JaKkMyca, MeTuiopaHxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa Cpe/ibl B pACTBOPAX KUCIIOT U IIeI0Yeh

HUCCICIOBAaHUEC U OIMMCAHUC CBOICTB HCOPTaHNYCCKUX BCUICCTB Pa3JINIHbIX
KJIaCCOB; HU3Y4YCHHC B3aMMOJEUCTBUS KHUCIOT C METaljlaMHi, OKCHIAAMH
MCTAJIJIOB, paCTBOPHUMBIMU U HCPACTBOPUMBIMU OCHOBAHUAMH, COJIAMH,
MOJIY4YCHHEC HEPACTBOPUMBIX OCHOBaHI/II\/'I; BBITCCHCHHEC OIHOTO MCETallia
Apyrum H3 pacTBopa COJHU; HUCCICAOBAHUC aM(l)OTepHBIX CBOICTB
TUAPOKCUA0B aITFOMUHUA 1 HUHKA

pemICHUC SKCICPUMCHTAJIIbHBIX 3aJla4 IIO0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); <<3J'IeKTpOJ'II/ITI/ILICCKa$I JAUCCOLMAIIUA,
«Baxneinye HeEMETalJIbl U UX COCAUHCHUS), «Baxknelinme MeTalabl U
nX COCAUHCHU

XUMUYECKHE SKCHEPUMEHTBI, WIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUSA
peaxiuit HOHHOTO O0OMEHa; KaYeCTBEHHBIE PEaKIMU Ha MPUCYTCTBYIOIIHNE
B BOJHBIX pPAacTBOpax HOHBL: XJIOpUA-, OpOMHI-, HOAMUI-, CyIb(ar-,
docdar-, kapboHaAT-, CHUIMKAT-aHUOHBI, THUIPOKCHU]-UOHBI, KATHOHBI
aMMOHHUsI, MarHKs, KaJIBIIHS, A TFOMHHHMS, XKene3a (2+) u xkenesa (3+), menu
(2+), nuHKA

YMmeHnue:

141

MPEJCTaBIsATh  pe3yJbTaThl  AKCIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeiabCcTB, TIpaUKOB M TaOJIUI U BBIABIATH AMIUPHUUYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBAThL CBA3U MCXKAY pPCaJIbHO Ha6JIIOI[aeMBIMI/I XUMHWYECCKUMHU
SBIICHUSIMA W TIPOIIECCAMH, TPOUCXOMSIIUMH B MaKpo- ¥ MHKPOMHpE,
O0OBSCHATH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 IlepBOoHaYyaIbHBIE XUMUYECKUE TTOHATUS
11 Uucteie BemecTBa U cMecu. CrocoObl pa3iesieHus: CMecei
12 ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE d3JIeMEHThl. CHUMBOJIBI XUMHYECKHX
' 2711eMeHTOB. [IpocThIe U Cl10KHBIE BEILIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 31€eMEHTOB. CTeneHb
' OKHUCJIEHHS
3aKkOoH IOCTOSHCTBAa cocTaBa BemiecTB. OTHocuTeNbHAasE aTOMHas Macca.
1.4 OTtHocuTenbHAsE MOJIEKYJIsIpHasl Macca. MaccoBas 10151 XUMHUYECKOT0 3JIEMEHTA
B COCIMHEHUU
15 KonuuectBo BemectBa. Mok, Momnsipuas macca. Mossipablii 00BEM Ta30B.
' B3anMocBsA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 Pusnyeckue U XMMHUUYECKHUE SIBICHHA. XMMHUUYECKas peakuus U €€ IpU3HAKU.
' 3aKOH COXPaHEHMs MacChl BEIECTB. XMMHUUYECKHUE YPaBHEHUS
5 [Iepnonnueckuit 3akoH u Ileproanueckas cucteMa XuMu4eckux aemenTos J1.1.
MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMU4EeCKux nemeHTos J1.1.
2.1 MenpeneeBa. Ilepuoas! u rpynnsl. OU3NYECKUN CMBICT MTOPSAKOBOTO HOMEDA,
HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA
Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oronsl. OnextpoHsl. CTpoeHue
2.2 JIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMUYECKUX JJIEMEHTOB IMEPBBIX TPEX
53 NEpUOJIOB, KaiMs, Kalblus (paguyca aToMOB, 3JEKTPOOTPULATEILHOCTH,
' METAJUINYECKUX U HEMETAJUIMYECKUX CBOICTB) U UX COETUHEHNH B COOTBETCTBUU
C TOJIOKEHHUEM DJIEMEHTOB B [Ieproandeckoil CUCTEME U CTPOCHUEM UX aTOMOB
3 CrpoeHue BemiecTsa
Xumunyeckass cBs3b. KoBanmenTHas (mosisipHass W HEMOJSIpHAsi)  CBSI3b.
3.1 OIEeKTpOOTPULIATENIPHOCTh ~ XMUMHMYECKUX  dJeMeHTOB.  MoHHas  cBs3b.
Merammueckas CBs3b
Tunbl KpucTaJUIMYECKMX pPEMIETOK (arOMHas, HMOHHAs, MeTaJUIMyecKas),
3.2 3aBHCHMOCTbh CBOMCTB BEIECTBA OT THUIIA KPUCTANIMYECKOW PEMIETKH M BHUJA
XUMHUYECKOH CBSA3U
4 Baxkneiimme mnpencTaBUTENM HEOPraHMYECKHUX BellecTB. Hemeramubl M ux
COEMHEHMS. MeTaibl U UX COEANHEHHUS
41 Knaccupukanus u HOMEHK/IAaTypa HEOPraHMYECKMX COEIMHEHUIl: OKCHIOB

(conmeobpa3yromue: OCHOBHBIC, KHUCJIOTHBIE, am(poTepHBIC) u




HecoJieoOpa3yromre; OCHOBaHWH (MIENOYM M HEPaCTBOPUMEIC OCHOBaHUS);
KUCIOT (KHCIOpOACOAEpKalre U OeCKUCIOpOAHBIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

dusnyeckne 1 XUMHYSCKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMETAJIJIOB: BOJAOPOJA,

42 XJIopa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs
dusnyeckue M XMMHYECKHE CBOWMCTBA IIPOCTBIX BEIIECTB-METAJUIOB: JIUTHUSA,
4.3 HATpHs, Kajausl, MarHus W KaJbLUs, AJIOMUHHMS, JKele3a. JIEKTPOXUMHUYECKUAN
psiI HaNIpsDKCHUM METaJuIoB
44 du3nyeckue U XMMHUYECKUE CBOMCTBA BOJOPOJIHBIX COECIUHEHHH HEMETAJJIOB:
' XJIOPOBOOPOJIa, CEPOBOAOPO/IA, AMMHUAKa
dusnyeckne ¥ XUMHYECKHE CBOWMCTBA OKCUAOB HemetauioB: cepbl (1V, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(l1V). [Tonydenue
OKCHJIOB HEMETAJLIOB
46 Xumuyeckue cBoiictBa okcunoB: mMetaisioB |IA—IIA rpynn, uunka, menu(ll) u
xenesa(ll, 111). [TonydeHre OKCHUIOB METAILIOB
XUMUYECKUE CBOMCTBA OCHOBAHWU M aM(OTEPHBIX THIPOKCHIOB (Ha MpHMEpe
4.7 TMJIPOKCUIOB alllOMUHMS, OKene3a, ILMHKa). [lonyueHue OCHOBaHMH WU
aM(OTEepHBIX THAPOKCUIOB
OOmre XMMHUYECKHEe CBOWCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
48 CEpPHHUCTOM, CepHOM, a30THOM, ¢GochopHOM, KpeMHUEBOH, yroyibHOU. OcobObie
' XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM W a30THOM KHCIIOT.
ITonyuenune kucior
4.9 OO6mme xuMHUIECKHe CBOMCTBA cpenHux coiier. [lomyduenue coneit
410 [Tony4yenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOPOJA, aMMHAaKa,
YTJIEKHUCIIOTO Ta3a B JIabopaTopuu
411 [Tonyuenne ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIIIIEHHOCTH. O01mue
' CHOCOOBI MOJTYYEHHS] METAJIIOB
412  T'eHeruyeckas CBS3b MEX]Y KJacCaMU HEOPTaHUYECKHX COEIMHEHHH
5 XUMUYECKUE peaKkLiun
Krnaccudukanys XuMuyecKkux peakiuil Mo pa3jauuHbIM MPU3HAKaM: 110 YHUCTY U
5.1 COCTaBYy YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TerioBoMy 3¢ (deKTy, Mo
M3MEHEHHUIO CTENeHEe OKUCICHUSI XUMUYECKUX IEMEHTOB
5.9 TennoBoit 3P PeKkT XuMHUUecKol peakIy, TEPMOXUMUYECKHE YpaBHEHHS. DK30-
' U DHJIOTEPMUYECKHUE PEAKIIMU. TepMOXUMUYECKUE YPABHEHMS
OKHCINTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENIN U BOCCTAHOBUTEIH.
5.3 [Ipomiecchl  OKHMCIEHMS M BOCCTAHOBICHMSA.  ODJIEKTPOHHBIM  OanaHC
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus anexkTponuTHueckor nucconuannn. KaTnoHbl, aHMOHBL. DIIEKTPOIUTHI U
' HeIeKTpoNIuThl. CUITbHBIE U clla0ble 371eKTPoJuThl. CTeneHb AUCCOIUAINH
55 Peakuyuu wonHOrO OOMEHa. YCNOBHS MPOTEKaHUs pEaKluid MOHHOTO OOMEHa,

MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPABHEHUSI peaKuit




6.1

6.2

6.3

6.4

XuMHS ¥ OKpYXKarolas cpeaa

BemectBa u Marc€puajibl B HOBCCHHGBHOﬁ JKM3HH dejloBeka. besomacHoe
HUCIIOJIB30BAaHHEC BCEUICCTB M XHMHYCCKHX peaKuHﬁ B J'Ia60paTOpI/II/I n 6BITy.
HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOI'aX U OTPABJICHHUAX

XUMHYECKOEe 3arps3HEHUE OKpyKaromied cpeapl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CHOCOOBI €ro IMPEIOTBPAIICHHS
[Ipenenbras nmomyctumasi kouueHtparus BemiecTB (IIJIK). Poas xumum B
pEeIICHUU DKOJIOTHYECKUX TMpobsieM. YcuieHue MmapHUKoBoro 3ddexra,
pa3pylIeHHe 030HOBOTO CJIOSI

[Tpumenenue cepsl, a3oTa, Gocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUH B
OBITY, MEIUIIMHE, NPOMBIIIICHHOCTH W CEIIbCKOM Xo3siiicTBe. [IpumeHeHue
METaJIOB U CIUIaBOB (CTalb, YyryH, OIOPalOMUHUN, OpoH3a) B OBITY U
MPOMBIIICHHOCTH MX coenuHeHu. [IoHITHE 0 KOPPO3HH METaJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHblE HMCTOYHHKH YTJICBOJAOPOAOB (Yroib, NPUPOIHBIN ra3, HedTh),
MIPOJYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBILIUIEHHOCTH

6.5

[TepBoHaYallbHBIC TIOHATHS 00 OPraHUYECKHX BEIISCTBAX KaK O COSAMHCHHSX
yriaepoaa (MeTaH, 3TaH, JTWJIEH, AalleTUJIEH, 3TaHOJ, TIJIMLEpPUH, YKCycHas
kucnora). [loHATHEe O OMOJIOTHYECKH BaXKHBIX BEIECTBAX: JKHpaX, OelKax,
YIJeBOJaxX — M UX POJIM B JKU3HU YEJIOBEKA

7.1

PacyéTer:

1o (I)opMynaM XUMHYECKHX COCIUHEHUM

7.2
7.3

Macchl (MacCOBOIl) TOJIM PaCTBOPEHHOTO BEIIECTBA B pacTBOpPE

110 XUMHUYCCKUM YPABHCHUAM




