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HOACHUTEJBbHASA 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 (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
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
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMA K OCO3HAaHHOMY 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 n3ydyenue yaeOHOro npeamMera « XuMus» oTBoauTcs mo 102
yaca B 8 n 9 knaccax (3 yaca B Hefiento), Bcero 204 vaca 3a 1Ba roja o0y4yeHus.



COJEPXXAHME OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Poiabs xumuu B %u3HM yenoBeka. Kpatkue cBenenus o0
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETHYECKMX W SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBienust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bIk xuMuu. UCTOYHUKH XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecH. [IpuponHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MOPObI U MUHEpaIbI. [I0HATHE O TOMOT€HHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX 3JIEMEHTOB. IIpOCTBIE M CIOKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETMHEHUN U cOCTaBIeHUE POPMYII OMHAPHBIX COCAMHEHUM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BemiecTBa. Pacuersl 1o ¢opmMmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas Macca cMecu BewecTB. MombHas HoJis
XUMUYECKOTO dJIEMEHTa B COCIMHEHHH. HaxoxieHue mpocTeuiieit (popMyIibl
BEILIECTBA 10 MOJIBHBIM JI0JISIM JJIEMEHTOB.

@u3N4eCKNe U XMMHUUYECKHUE SIBICHUSA. XMMHUUYECKasl PEakus U €€ NPU3HAKH.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MOnNeKysipHasg Tteopusd. KuzHb U aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. THUITBI XUMUYECKUX PEAKUUN (COEAMHEHUS, PA3I0KEHNUs,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.



OKCIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB U SIBIICHUH. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 00opyaoBaHueM. M3yueHne u onucanne pu3ndecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHue BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOUN MPOBOJIOKHU, B3aUMOJCHCTBUE COABI WM MEJia C COJISTHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKHUX PpEeaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOU KHUCIOTHI C XJIOPUAOM Oapwus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1I€UCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpomartorpadus), MPOBEJACHHE OYUCTKU TMOBapeHHOW comu. HaOmonenue wu
OMKMCAHUE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS MACCHhI.

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BeLIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00bEM Ta30B. OTHOCUTENBHAS TUIOTHOCTH Ta30B.
Onpenenenre OTHOCUTEIILHON MOJIEKYJISIPHON Macchl ra3000pa3HOTO BEIIECTBA 10
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopoa — sneMeHT W mpoctoe BellecTBO. HaxoxkJeHue Kuciopoja B
npupoze, puzndeckue u XUMUIECKHE CBOMCTBA (PEaKIMi TOPEHUS U OKHUCIICHUS ).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Cnioco0sbI ToTy4eHus KUCIopoaa B 1abopaTopuu U MpoMbIIeHHOCTH. [ToHsaTHE 0
katanuzartope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
MoauduKamus Kuciopoa. O30HOBBIH CIIOH, €ro 3HAYCHHE JTSI FKUBBIX OPTaHU3MOB.
Paspyuienue 030HOBOTO C10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHA B
KadyecTBEe TOIUIMBA. 3arps3HeHne Bo3ayxa. [lonstue o mapHukoBoM dpdekTe.

Bonopon — aneMeHT u mpocTtoe BellecTBo. Haxoxkaenue Bogopoaa B MpUpoeE,
bu3nYecKue U XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moyueHus. [lonstue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILIMBA.

Bona. ®usnueckue cBorcTBa BOAbl. Bojma kak pactBoputesnb. PacTBophl.
HacehlllieHHbIE M HEHACBIIIEHHbIE PAcTBOPBLI. PacTBOpUMOCTH BEHIECTB B BOJIE.
@dakTophl, BIUSAIONIFE HA PACTBOPUMOCTH TBEPABIX MU Ta3000pa3HBIX BEIECTB.
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 NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHennit. Oxcumsl. Knmaccubukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3aUMOJICHCTBUE C BOJOW, C KUCIOTAMH U OCHOBAHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapogHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE W XUMHYECKHE CBOMCTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapOoIHasi HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOICHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTydeHUsI. AMDOTEPHOCTS.
[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 coseu. TpuBnanbHble Ha3BaHUsA coier. OU3NYECKue U XapaKTepHbIE
XMMHUYECKUE CBOMCTBA Ha MpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OMPEAECTICHUE COAEPKaHUSI KUCIOPO/ia B BO3IYXE;

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

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, paclo3HaBaHUE W HM3YyYCHHE CBOWCTB BOJOPOJA
(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);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

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

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
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 aTromoB. XuMHUYecKas CBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TaJoreHaX, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIe
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JuIMHHOMepuoaHas Qopmbl Tabuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoast u rpynmsl (A- u b-rpymibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBIC KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢GopmMysbl atromMoB. PU3HYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacupenesieHne 3JIEKTPOHOB 110 JHEPreTUYECKMM YPOBHSM, IIOAYPOBHIM H
opouransim. Gusnuecknii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJUHEHUN XMMHUUYECKHUX 3JIEMEHTOB B IIEPUOJAX 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. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DNeKTpOHHBIE U CTPYKTYpHBIE POpMyIibI BemiecTB. KaTHOHBI U aHUOHBI.

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

Crenenb okucnenus. OnpeaenaeHre CTerneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeqMHEHHUAX.  OKHUCIMTEIBbHO-BOCCTAHOBUTENbHBIE — peakuuu.  IIpomeccsl
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 SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMyi METaJJIOB U HEMETAILJIOB,;

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

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHbIe CBS3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK U OHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: ABJIeHUE (IPOLECC), Hay4HbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHajlu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EAMHUIBI H3MEpeHHs, 00bEM, Macca, arperatHble
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Npolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbI, TOJIE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

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



9 KUIIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOneHue 3HAHUN OCHOBHBIX pPas3fesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuu). [locrnenoBaTenbHOCTh 3aNOJHEHUS JIEKTPOHHBIX 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 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB
(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, KOBaJeHTHas (HEmoJisipHasd,
noJisipHasA); OOMEHHBIA U JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAs CBs3b, CUibl Ban-nep-
Baanbca). Tunbl KpUCTaNIMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaNInYecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukanus XMMHUUECKUX pEaKIMi MO pa3IUYHbIM NpU3HAKaM (110 YKCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BEIIECTB, MO TEIIoBoMYy 3h(deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DneMEeHThl XUMUYECKON TEPMOJIMHAMUKN. DHEPTETHKA XUMHUECKUX PEAKLUH.
TenmoBot 3PHEeKT XUMHUYECKONH peakiuu. DK30- U DHAOTEPMUUYECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@DakTopbl, BIAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKUHUHU. DHEPrusl aKTHBALUU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMHUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcinoBus cMemeHus
XUMHYECKOTO paBHOBeCcUS. DaKTOphI, BIMSIOMIME HA COCTOSHHUE XHMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peaKIuu. OKucIUTEIBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAHUEM METO/a AJIEKTPOHHOTO OaaHca.

DNEeKTpoIUuTHYECKasl Juccouuanusl. XHUMHYECKUE pEeaKlMd B pPacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJIEKTPONIUThl. KaThoHbl, aHMOHBL. MeXaHU3M JUCCOLMALMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOU CBA3U. CHIIbHBIC U ClTa0bIe AIEKTPOIUTHI. CTereHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA VOHBI.

I'mppoim3 coneii. loHHbIE ypaBHEHUs TUAPOJIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHNEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmMasa), CI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

MCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaKUy OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, Ipolecca AUCCOLMALNN
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
ONPEAEIICHUS XapaKTepa CpeAbl B PpaCTBOPAX KUCIOT, OCHOBAHUI U COJICH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS );

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne AKCOEPUMEHTANbHbIX 337ady 1o TeMaMm: «OKHUCIUTENIbHO-
BOCCTAHOBUTEIbHBIE peakuun», «l'maponus conei», «DIEKTpOIUTAYECKAsS
JACCOLUALIAS.

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapakrtepuctrka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKHCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HEMETAUIOB. CpaBHUTEIbHAS XapaKTEPHCTHKA
COCIMHEHUI HEMETAJIIOB.

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOKMCTBA HA MPUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTajslaMd, HEMEeTalllaMu, BOJOW, Iueiaouyamu). XisopoBoaopon. CosHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IMOJy4YeHUE, NpUMEHEHHUE. JlelicTBUe Xjopa U
XJIOPOBOZOPOJA HAa OpraHU3M YeJIoBeKa. BakHeWIre XJIOpHUIbI U UX HAXOXKICHHE 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(UKAILIMM KUCIOPOAa U cepbl. XMMUYECKHE CBOMCTBA
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHHCTas KUCIOTa U €€ COJIN.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX C HUM MPOQECCHsX.
[Ipumenenue cepHoOl KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XHUMHUECKOE 3arpsiI3HEHUE OKPYXKAIOIEH Cpelibl COeAMHEHUSIMU CepbI (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Mpe0TBPAILICHHUS.

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

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJllIaMH, BOJOPOAOM, KuciopoaoM). KpyrosopoT azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
U NpOMBINUIEHHOCTH. VMOH aMMOHHSA, JTOHOPHO-aKLENTOPHBIA MEXaHHU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HUX (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(paznokeHue M B3aUMOJICHCTBUE CO IlleJoYaMu), NnpuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHe, PU3NIECKUE U XUMUYECKUE CBOMCTRA (00IIIHe KaK
NPEICTaBUTENS Kiacca KHUCIOT M crenu(puyecKkue), MpuMeHeHne. XHUMUYECKue
peakuyy, JieXKalye B OCHOBE ITOIYYEHUSI a30THOM KUCIIOTHI B IPOMBIIIIEHHOCTH.



Hutpatet u HuTpuThl.. KauecTBeHHBIC peakiuu HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOUIEH Cpeibl COCAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMHU a30THOW W cepHOM kucimoTamu). OKCHIBI
docdopa (I, V), dbochopras kuciora, ¢pu3nUecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[TonsiTue 0 MUHEPAIBbHBIX yI00peHUsX. A30THBIE, PochopHbIC, KOMITJIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPY’KaIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponHeie Mogudukanuu (rpadurt, anmas, QymiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKUE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriaepoja, ux Gu3nueckue U XMMHUYECKHUE CBOMCTBA, JCHCTBHE HA KUBbHIE
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEeMBbl aTMOCHEPHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XHUMHUYECKHE CBOMCTBA, TONydeHHMe U  mnpuMeHeHue. KapOoHarsl,
ruApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepojia: yriieBoaopoasl (METaH, dTaH, dTUJICH, alleTHUJICH), 9TaHOJ, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKU YTIAEBOAOPOIOB (Yroiib, IPUPOIHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIAeBOJaX — M WX pOJM B JKU3HU dYeloBeka. EAMHCTBO OpraHWYEcKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Pons kpemuus B nipupoje u texuuke. Okenp kpemuus (1V), kpemHueBas Kuciora,
CUJIMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, MOTyYCHUE U PUMEHEHUE B OBITY
U MPOMBIIIIEHHOCTU. BakHeilue cTpouTenbHble MaTepHalibl: KepaMuKa, CTEKIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOMN KU3HU.



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

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIOMIMX (HU3UUECKHE U XMMHYECKUE CBOMCTBA
raJIor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIMil Ha XJIOPUA-, OpPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHUH;

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

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

MIPOBE/ICHNE KaYEeCTBEHHBIX PEAKIIUi HA CYIb(OUI-, CYIbPUT- U CYyIbhaT-UOHBI
Y HAOJII0/ICHNE MTPU3HAKOB UX NMPOTEKAHUS;

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

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEJICHNE KAUE€CTBEHHBIX PEaKI[Mi Ha MOH aMMOHUSI, 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 afcopOlUKM PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJilyuyeHue, coOrpaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB YTIJIEKUCIIOTO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- W CUJIUKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MPEBPAILEHUN KapOOHATOB U THAPOKAPOOHATOB;

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

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 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. MenaeneeBa u crpoeHusi atomoB. Metamuibl A- u b-rpynm.



CtpoeHune NMpoCThIX BEMIECTB — METAIIOB. MeTalindeckas CBSI3b U METaJUIMYeCKast
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHas
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJIOB OT CTPOCHMS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUUA psAl  HampsbkeHud  MertauioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METaJUTyprus. DJIEKTPOJIN3 PACILIaBOB U PACTBOPOB COJIEH KaK OJIUH W3 CIIOCOO0B
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 mMeTamnpl: nonoxkeHue B llepuoanueckon cucTeMe XMMHYECKUX
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 poyib HaTpUS U KAJIHS.

[[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. BaxkHeilre coeTMHeHNs Kaablusl U Maruus (OKCUJl, TUAPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHeE. JKecTKOCTh BOJIbI U CIIOCOOBI ee ycTpaHeHus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxOoxJcHHE B npupone. dusznueckue 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):
nojoxkenue B llepuomnueckor cucreme XuMmMuueckux oanemeHros J[. .
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 OKCHJOB W THUIPOKCUIOB METAJUIOB OT 3HAYECHUSA
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 W XUMHUYECKHX CBOWCTBAX TPOCTHIX 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: cTpoeHne aToMa, CTETICHb OKUCIICHUS. 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 XUMUYECKHUE CBOWCTBA JKeJe3a, 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 craimb — cCIUiaBel Jkene3a. [Ipou3BOJICTBO uyryHa M CTallu.
DKoJIOrnYecKre MpoOIeMbl, CBA3aHHbBIE C METAJLUTYPTrUYECKUMU ITPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SBJICHUM:

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

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HHUE B3aUMOJICHCTBUSA METAJVIOB C BOJIOW, C pACTBOPAMHU 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 TUJPOKCUIOB — C 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, A IIOMUHUS, [IMHKA, 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;

pellIeHne IKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHeline MeTalibl 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 momolib nNpu XMMHUYECKHX
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 310poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMHU YIJIEPO/Ia, a30Ta, CEPBI, TAKEIbIX MeTaIUIOB. [loHsATHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SIBJICHWI: 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 00001IeHHe 3HAHUI OCHOBHBIX pa3jiesioB 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, JKHIKOM M Ta3000pa3HOM COCTOSIHUU. Bub
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX PpPEAKIUH 1O Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHrue BO3MOXKHOCTH TNPOTEKAHUS XUMHUYECKUX [MPEBpaIlleHU B
pPa3JIMUHBIX YCJIOBUSIX 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
ANCKTPOJIMTUYECKOM  JUCCOIMAIMU 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.

®du3nka: BEMIECTBO, TENO, (U3MUECKUE BEIMYMHBI, CIUHUIIBI U3MEPECHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUINYECKAs PEIIETKa, SJIEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, HOH, HYKJIU,



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

Buosnorus: skocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECChI 0OMEHA BEIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

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

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTHMH,  CEIBbCKOXO3SHCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MTPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA
(YIJIYBJEHHBIA YPOBEHb)

JIMYHOCTHBIE PE3YJbTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 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, TPUHATHIMM B OOIIECTBE MpaBWJIaMU W HOPMaMu IOBEJCHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIEIMI0, MTOHUMaHWE 3HAYCHUsI XUMUUYECKOW HaAyKu
Y TEXHOJIOTHH B KM3HU COBPEMEHHOTO O0IIEeCTBa, B pa3BUTUU YKOHOMHUKHU 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 B3aUMOTIOMOIIHU 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:

MHUPOBO33PEHYECKHUE TPECTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE [ICHHOCTH HAYYHOTO MO3HAHUS IJI PA3BUTHUSI KaXKJJOTO YEIOBEKA U
MIPOU3BOJMUTENLHBIX CHJI OOIECTBAa B IIEJIOM, POJM U MECTa HAyKH «XUMHS» 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 CaMOOOpA30BaHHIO, K WCCIIEIOBATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JATbHEUIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUNA 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:

(GopMUpOBaHNHE LIEHHOCTHOI'O OTHOILUEHUS K TPYIOBOM AESITEIBbHOCTU 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 CaMOpeaIn3alui 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 TOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA ISt
OKpYXaloLlel cpe/ibl; 0CO3HAHUE I100aTbHOT0 XapaKTepa IKOJIOTMYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a[ad, CBA3AHHBIX C OKpYXKalolEeHd Cpeiol; aKTHBHOE
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
NEATEIbHOCTH 3KOJOTMYECKON HAIIPaBIECHHOCTH.

METANPEAMETHBIE PE3YJIBTATDI

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

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuaIbHOE €IUHCTBO MHpa M MpoIlecc MO3HaHUs (BELIECTBO, CBOMCTBO,
9HEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XHBIMU  JUIi  TIOBBILICHUSA
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 YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHHWH: PACKPHIBATh CMBICT XHMHUYECCKUX TMOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTHMMH IOHSITHSIMHU); aHATU3UPOBATH,
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, JCAYKTUBHBIC, TIO AaHAJIOTHH ); PeJIaraTb KPUTEPUN
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SIBJICHUSX; MPOBOJUTH BBIBOABI M 3aKJIIOUCHHS; YMEHHS MPUMEHSATH B IIPOIECCE
MO3HAHMS TOHATHS (IPEAMETHBIC U METAPEIAMETHBIC ), CAMBOJIUYCCKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbIe B XUMHUH, TTPEOOPA30BLIBATH MOJICIbHBIE TIPEICTABIICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYecKas GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
NPEACTAaBICHUA  XapaKTepU30BaTh H3ydYaeMble XHMHYECKHE BEIISCTBA U
XUMUYECKUEC PEAKITUN.

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-HUCCIIEA0BATEIIbCKOM ISATSTLHOCTH;

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; TIpeAJIaraTh OMUCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynaupoBaTh 0000IIEHNUST M BBIBOABI MO pe3yibTaTaM IMPOBEACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHON paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMYJIsIpHAsT JIUTEpATypa XUMHUYECKOTO COJACp)KAaHUS, CIPABOYHBIE MMOCOOWS,



pecypcsl MHTepHeTa); aHaTM3UpOBaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auyHble METOoAbl M (QOpMYyJIUpPOBaTh 3alpochl MpPU IOUCKE M OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopManuu (cxembl, rpauku, AUArpaMMbl, TaONMIBI, PUCYHKH U JApyrue
(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-CHMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMYHO BBICTYNMAaTh 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,
dbopMyIUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIOAKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYNIIBI, BBIIIOJHITH CBOIO YacTh pPabOThl, KOOPIWHUPOBATH 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
o0CyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHUS PelIaTh y4eOHbIE M HMCCIIEOBATEIbCKHUE 3aayd: CaMOCTOSATEBHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PaOOTy MpH pelIeHUH y4eOHON min
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIEHUsI W BBIBOJBI, IMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JI€ATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC pE3yNbTaTBl OCBOSHHUS IPOTPAMMBI TI0 XHMHHU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIpO C IPEIMETHBIMU pe3ybTaTaMu 0a30BOTI0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO IMO3BOJISIET PEAM30BbIBATh YIIIYOJIEHHOE U3YYCHUE KaK B PaMKax OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alud WHAUBUAYaJIbHBIX 00pa3oBaTEIbHBIX
TPAEKTOPUIA, B TOM UYHUCJI€ UCTOJb3Yysl CETEBOE B3aUMOJIEUCTBUE opranu3anuu. [lo
3aBEpPIICHUN pealu3aluyd MpOorpaMMbl YIIIyOJIEHHOTO YPOBHS OOydarouiuecs
CMOTYT JIeTajbHEe OCBOUTh MaTepHall, OBJIA/IETh PACIIMPEHHBIM KPYTOM MOHSATUN 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¥UMUM»; OCHOBBI HAyYHOTO MBIIUICHUS, BUABI JACATEIHHOCTH IO TOJTYYCHHIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaluy, NpeoOpa3OoBaHUI0 U TPUMEHEHHUIO B
pa3sNUYHBIX YYEOHBIX W peaJbHBIX JKU3HEHHBIX YCJIOBHSX; O0OECIeUYnBaIOT
BO3MOYKHOCTh YCIIEITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHusI.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHbI
CJIEIYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUYCHHS XUMUHU Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX ITOHSATHH: aTOM, MOJICKYJIA,
XUMUYECKUNA DJIEMEHT, METaJll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCHUTEJbHAS aTOMHAas U MOJICKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJs XUMHUYECKOro JJIEMEHTa B COEIUHEHUW,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcHua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,
KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUs, PeaKIuu
3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
abdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM €O aroMa, aTOMHas OpOUTallb,



paguyc aroMa, XMMHAYECKas CBA3b, MOJISIPHAS W HEIOJSPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBf3b, WMOH, KAaTWMOH, AaHWOH, pacTBOpP, MaccoBas JOJI1 BEIIECTBA
(mpoueHTHasE KOHLEHTpauusl) B pacTBOpPE, MOJIApHAs KOHILIEHTpALWs BEIIECTBA B
pacTtBope; 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH W
BOCCTAHOBUTEIH, OKHCJICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METOJ] JICKTPOHHOTO OanaHca;

WUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MTOHATUH U IPUMEHSITh
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENEHb OKHUCIEHUS 3JEMEHTOB B OHMHAPHBIX COEOUHEHUSX, NPUHAMIECHKHOCTD
BELIECTB K OIPEIeIEHHOMY KJacCcy COeIUHEHUH 1o (GopMyiaM, BUIbl XUMHUUECKON
CBSI3U (KOBaJEHTHOIN U NOHHON) B HEOPTaHUYECKUX COEIMHEHUSX;

pPAacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MACChl BEIIECTB, ITOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
NIO3HAaHHsA, B TOM 4YHUCJIE OKCIHEPUMEHTAIBHBIX M TEOPETHYECKMX METOAaX
VICCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKUX PEAKLU;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MMOJ0KeHUsA B [leproanueckoit cucreme:

OIKCHIBATh U XapaKTepu30BaTh Ta0IMUHYI0 Gopmy [leproanueckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«mobouHas noArpynna (b-rpynma)y», «Mainbie nepuoab» U «00JIbIINE IEPUOIBI;

COOTHOCUTh 000O3HAuUEHHUsA, KOTOpble MMeIOTCs B Tabnuue «llepuonnueckas
cucreMa xumuueckux osnemeHtoB J[. WM. MenneneeBay, ¢ UYHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsij
sapa, oOlIee YUCIIO SJEKTPOHOB U PACHPEIEIICHNE UX MO 3JIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacrpeeneHueM JJIEKTPOHOB [0 JHEPTeTHYECKMM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE DJIEMEHTBI, HEOPraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE PEAKIIMH (110 YUCIIy U COCTaBY YYaCTBYIOLIMX B PEAKLHUH BEIIECTB, 110
TeroBoMy 3G dexTy);

XapaKTepu30BaTh (OMHUCHIBATH) GU3UUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOJOPOAA, BOJIbI, OOIINE XUMUYECKHUE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHHW W COJIEH, TEHETHUYECKYIO CBSA3b MEXIY HHMHU,
NOATBEP)KAAs MPUMEpPAMHU  MOJIEKYJSPHBIX YPAaBHEHHA COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;



OIUCHIBATh POJIb KUCIOPOAa, BOAOPOJA M BOJBI B MPUPOIHBIX MPOIlECcCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHAT, U TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
COCTaBa M CTPOCHMSA, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX IPEBpPALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa B COCIUHEHHH,
MacCOBYIO JIOJIF0O XMMHYECKOTO 3JIeMEHTa Mo (opMmyiie COeAMHEHUs, HaXOIHUTb
npocTeiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEaKIINH;

IPUMEHATh OCHOBHBIE OIEpAMN MBICIUTENBHON JIEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EU — JUISI M3YYCHUS CBOMCTB BEIIECTB M XUMUYECKHIX
peaxiuii, eCTECTBEHHO-HAYYHBIE METOJbl MO3HAHUS — HAONIOICHHE, W3MEpPEHHE,
MOJICJTUPOBAHUE, OSKCIEPUMEHT (peanbHbIi W MBICICHHBIA) — IS OCBOCHUS
y4e0HOTO COJIepKAHUS;

PacKpbIBaTh CYLTHOCTb IPOLECCOB OKUCIICHUS U BOCCTAHOBJIEHUS, COCTABIIATh
YpaBHEHHUS TIPOCTBHIX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN (METOI0M
AJIEKTPOHHOTO OajaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTO0Opa3us BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MMPEIMETOB;

coOJII01aTh NMpaBuiia 6e30macHo paboThl B JIA0OPATOPUH MPU UCTIOTB30BAHUU
XUMHUYECKOH MOCYbl U 000pYyI0BaHUS, @ TAKXKE MIPaBHIia 0OpaIeHUs C BEIIECTBAMU
B COOTBETCTBMM C MHCTPYKIUSIMHU BBIMOJHEHHSI J1a0OpAaTOPHBIX ONBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBbIX BEIIECTB
(BoJOpOZIa M KUCIIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C OIpPENeICHHON MacCOBOM
JI0JIeli pacTBOPEHHOTO BEIECTBA, PEIICHUIO DKCIIEPUMEHTANIBHBIX 337a4 10 TeMe
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COEAMHEHUN»;

JEMOHCTPUPOBATh  BIAJCHHE OCHOBAaMH XHMHUYECKOM T'PaMOTHOCTH,
BKJIIOUAIOIICH YMEHUST O€30MMacHOr0 OOpaIeHus ¢ BEIIeCTBAMHU, UCTIOJIb3yEeMbIMU B
MIOBCEJIHEBHOM JKM3HU, a TaKKe 3HAHHWE MPABHJI MOBEICHHS B IIENAX COEpexeHUs
3JI0POBBS U OKPY’KAIOIIEH CPEIbl.

K xonmy oOyuenuss ¢ 9 knacce y obGyuaromierocs OyayT chOpMHUPOBaHBI
CIICYIOIIME TPEMETHBIE PE3YIbTAaThl U3YUYCHUS XUMUU Ha YTIyOJICHHBIM YPOBHE:



PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUUECKUNA IJIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKas peaklys, TeIIoBOM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJEKTPOIUTHI, AIEKTPOIUTHYECKAS IUCCOLMAIMUSA, PEAKIINU
MOHHOTO OOMEHa, THIPOJU3 COJeil, oOpaTMMble M HEOOpaTHMBIE peaKluH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
OKUCJICHME W BOCCTAaHOBJICHHME, OJIEKTPOJU3, aIoTponusi, amMpOTEpHOCTD,
XUMHUYECKasl CBs3b (KOBaJEHTHas, MOHHAs, METaJUIMYecKas), MEXMOJEKYISIpHbIC
B3aUMOJEHCTBUS (BOIOpOAHAs CBS3b, CUIbl BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON peaklny, KaTalu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOM
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNUX OCHOB xumuu; [1/K;

WJLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MMOHATUNA U IPUMEHSTh
9TH MOHSTHS IPY ONMCAHUU BEUIECTB U UX MPEBPAICHHUI;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUsI (POPMYJI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONpPEAENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAIJICKHOCTh BEIECTB K ONPEIAEICHHOMY
KJIACCy CO€IMHEHUN 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJIECHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COCAMHEHUSX, 3aps HOHA 110
XUMHUYECKON (hopmyiie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHU, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuommueckoro 3akona [J[. WM. MeHnneneeBa u
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHy0 popmy [leprnoaudeckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «A-Tpynna» u «b-rpynmnay», «mamnbie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOJYPOBHSIM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIAICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCUOB) B IpeAeSiax MaJIbIX MEPUOJI0B M TIIABHBIX MOJATPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;

pacKpbIBaTh CMBICII TEOPUH JIEKTPOJIUTHYECKON IMCcCOMalni, 3aKkoHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JECHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS



CKOPOCTH XHMMHYECKON peakUWH, HaNpaBICHUs CMELIEHUS XHUMHYECKOro
paBHOBECHSI B 3aBUCUMOCTH OT PA3IMYHBIX (PaKTOPOB;

KJIACCU(PUIIMPOBATE XUMHYECKHE JJIEMEHThI, HEOPraHMYECKHE BEIIeCTBa,
XMUMHUYECKUE PEAKIUU (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKLMU BEUIECTB, 110
TEIUIOBOMY 3(QEeKTy, MO arperaTHOMy COCTOSIHMIO PEareHTOB, [0 H3MEHEHUIO
CTETICHEH OKHUCICHHUS XHUMHUYECKHX 3JIEMEHTOB, MO OOpPaTMMOCTH, MO YYacTHIO
KaTajau3aropa);

XapaKkTepu30BaTh (ONMUCHIBATH) OOLIME XMMHUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COECIUHEHM, MOATBEpXKAas 3TO ONHCAHHE
IpUMEpaMHU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX
peaKkuui;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALMN KUCIIOT, HIeI0Yel
U COJIEH; MOJIHBIE U COKpPAILEHHbIE YPaBHEHUS peaKliii HOHHOTO OOMEHa; peakLui,
NOATBEPKIAIOIIMX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIYy BeEIeCTBaMU
pa3IUYHBIX KJIACCOB;

pacKkpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJM3a COJEH MOCPEICTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPAaBHEHUIN pEAKUUM, CYIIHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  IOCPEACTBOM  COCTABIJICHHMS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKlui;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepU30BaTh (OMUCHIBATh) (PU3UUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BEIECTB (KHUCIIOPOJ, 030H, rpaduT, anmas, KpeMHui, 6op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHUM, KaJIbIIUH, ATFOMUHHH, )KeJIe30, ME/Ib, IIUHK, cepedpo)
U 00pa30BaHHBIX UMH CIIOXKHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX PacTBOPOB
(aMMHaK, XJI0poBOIOpOI, cepoBoaopo, okcuasl yriepoaa (I, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
a3oTHas, ¢GocdopHas, yrojapHasi, KPEMHUEBAs KUCIOThI, OKCHUIbl M THJIPOKCH]IbI
metamuioB |A—l1A-rpynmn, amomunns, meau (1), muaka, sxenesa (11 u 111));

NOSICHATH COCTaB, OTHENbHbIE CHOCOOBI MOJYYEHUSI U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIJIOTBI U MX coiik, ramorenusibl kpemuus (1V) u gpocdopa (11l u V), okcun u
ruapokcu xpoma (I11), mepmanranar kanus;

ONKCHIBATH POJIb BAKHEHIINX MU3y4aeMbIX BELIECTB B PUPOIHBIX MPOLECCAX,
BJIUSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3IMYHBIX OTPACISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJIsl CO3/1aHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUM;

IIPOBOJUTh PEAKLMH, IMOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IM4HbIX
BEILECTB, PACIIO3HABATh OIBITHBIM IIyTEM COAEpPKAIUECS B BOJHBIX PACTBOPAX
WOHBI: XJIOpUA-, OpoMua-, nomua-, cyiabdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
CyiabQuT-, Cyab(ua-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCUI-HOHBI, KAaTHOHbI



aMMOHMSI, MarHus, KajabllUsl, aIIOMUHMS, Kere3za (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSICHATHh W MPOTHO3UPOBATH CBOWCTBA BAKHEUININX M3YYaeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT
WX CBOMCTB, BO3BMOXHOCTh NMPOTEKAHUS XUMHUYECKUX MPEBPALCHUN B PA3IMYHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIUHAMHUKHU;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1Mo (opMmyJie COECIMHEHHUS, MACCOBYIO
JIOJII0  BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAacTBOPE, HAXOIUTh
npocTeiyo (GOpMyiTy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHYECKUX PEAKIMI C y4eTOM HEIOCTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

coOJII01aTh MpaBuiia 6e30nacHo paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUH
XUMHYECKOH MOCYIBI U 000PYI0BaHUS, @ TAKXKE MPaBHJIa OOPAIICHUS C BEIIECTBAMH
B COOTBETCTBHM C WHCTPYKIMSAMH BBITIOJIHEHUS JIA0OPATOPHBIX OMBITOB U
MPAKTUYECKUX PalbOT MO TMOJYyYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yTIeKUCIOoro ra3a) U peuIeHUI0 SKCIIEPUMEHTAIBFHBIX 3a/1a4 M0 TeMaM
Kypca, TpEIACTaBIATh PE3yNbTaThl JAKCIEPUMEHTa B  (OpPME  BBIBOJOB,
JTOKA3aTeNIbCTB, IPAPUKOB, TAOJIUII U BBISIBIISTH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEPAIlMU MBICIUTEIBHOM JEATEIHHOCTU (aHAIHU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHHWE, CHCTEMATHU3aIldI0, BBIABICHUE IPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHHH CBOWMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU TO3HaHMsI (HAOI0IeHNe, H3MEPEHNE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

IPUMCHAThL  MpaBuiaa  O€30MacHOTO  oOpallieHus C  BEIIeCTBaMH,
WCITOJIb3yEMBIMH B ITOBCETHEBHOM KU3HH, IPABHJIA TOBEICHUS B IIEJISAX COCpEKEHUS
3IOPOBBSI W OKpPY)KAIOIICH MPUPOAHON Cpeapl, MOHMMATh Bpei (OMacHOCTH)
BO3JICHCTBHSI Ha JKUBBIC OPTaHMU3MBI OIPEIACICHHBIX BEIICCTB, IOSCHITh Ha
puUMeEpax CIocoObl YMEHBIIICHUS W MPEJOTBPAIEHUS UX BPEAHOTO BO3JACHCTBUS,
3HAUCHUE KUPOB, OCIKOB, YIIIEBOIOB /ISl OPraHN3Ma YEJIOBEKa,;

UCTIONIb30BaTh TOJMyUYEHHBIC MpPENCTaBiIeHUs O cdepax MpodecCHOHATBLHON
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY
U1l Ipo(heCCHOHANBPHON OpUEHTAllMd M 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npo(UIBLHOTO MPeaMeTa IPU MPOJAOKEHUN 00yUeHUS Ha YPOBHE CPETHETO 00IIEro
oOpa3oBaHus;



y4aCTBOBATh BO BHEYPOYHOM NPOEKTHO-UCCIEIOBATEIBCKON NESATEIbHOCTH
XUMUYECKOM M XHUMHUKO-IKOJIOTMYECKON HAIMpaBIECHHOCTH, NPHOOPECTH OMBIT
MIPOBEJICHUS YYEOHBIX UCCIEIOBAHUN B YCIOBUSIX 00pa30BaTEIbHBIX OPTaHU3AIIHH,
a TaKXe opraHu3anui (IEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

KoanuyecTBo 4acosB 3_]1e]ch0]-[]-[],1e
Ne HaumenoBaHue pa3jieioB U
KouTposabHbIe IpakTuyeckue (uu¢posbie)
n/n TeM NMPOrpaMmMbIl Bcero
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
Pa3nen 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusg — BakHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 6 2
MPaKTUYECKON NeATETbHOCTH
JeJI0BeKa
BemecTBa 1 xuMu4eckue
1.2 19 1
peakiuu
Htoro no pazneny 25
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. [lonsarue o razax. 1 1 1
' Kucnopoa. Okcubl
Bonopon. [Tonstue o kuciorax
2.2 6 1
U COJIIX
Bona. PactBopsl. Ilousrtue 06
23 P 12 1 1
OCHOBAaHHUIX
OCHOBHEBIE KJIACCEI
2.4 . 14 1 1
HEOPTaHWYECKUX COCTMHECHHI
Hroro no paszneny 46

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. U. MenaeneeBa. Ctpoenue aToma.

Xumunueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu




Ilepuoauueckuii 3aK0H U
Ilepunonnueckas cucrema

3.1 14
XHUMHYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIUTENBHO- 12
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro o pasneny 26
PezepBHOE BpeMms 5
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




9 KJIACC

KosaunuyecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/m Kontpoabnbie | Ilpakruueckne | (UH(ppoBbIe)
MPOrpaMMbl Bcero
paboThl padoThI oOpa3oBaTe/bHbIE
pecypchbl
Paznen 1. BemecTBo H XuMH4YecKasi peakuus
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMCPHOCTH IIPOTEKaHUS 14 1 1
XUMHUYECKHX PeaKuii
13 DIEKTPOTUTHYECKAS TUCCOIHALINS. 12 1 )
XUMHUECKUE peakiiy B pacTBOpax
Hroro o pasneny 34
Pa3zgen 2. HeMeTa/JILI M X COCTUHEHU S
51 OO61mas xapakTepUCTHKa XUMUYECKUX 6 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO0mas XxapakKTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 10 1
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 11 1 2
KPEMHHI, UX COeIUHEHUs. bop
Hroro no paszneny 33




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO0m1ue cBOICTBA METANIOB 5
3.2 Baxkueiire Metasuibl ¥ UX COEIUHEHUS 15 2
Htoro mo pazneny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTUYECKOI TPAMOTHOCTH
Wroro no pazueny )
Pasznea 5. O0001menne 3HAHUH
51 [ToBTOpeHME U 0000IICHNE 3HAHMIA 5 ’
' OCHOBHBIX Pa3JIeNIoB KypcoB 8—9 KiiaccoB
Uroro no pazueny )
PesepBHOE Bpems 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acosB

B KourpoJusbnbie | IlpakTHyeckue
cero
padoThI padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yeJI0BEKa

du3nyeckre 1 XUMHUYECKHE SIBICHUS

Hpe,Z[CTaBJ'IeHI/IH 0 HAYYHOM ITIO3HAHWH Ha

SMIIUPUYECKOM YPOBHE: HaOIIO/IeHNE,
WU3MEPEHHE, SKCIIEPUMEHT,

MozenupoBanue. [lonsitue o merogax
paboThI ¢ XUMHYECKUMU BEIIECTBAMHU.

O6opynoBaHue MKOJbHON XUMUYECKOM

nabopaTtopuu

[IpakTuueckas padbora Ne 1 o Teme
"[IpaBusia paboThI B 1a0OpaTOPUH U
npuéMbl 00palleHus ¢ 1abopaTOpHBIM
obopynoBanuem"

Yucrele BemecTBa U cMmecr. CriocoOnl
pa3aeneHus cMecen

IIpakTuyeckas pabora Ne 2 o Teme
"Paznenenne cmeceit (Ha mpumepe
OYHUCTKHU MOBapeHHOM conn)"

ATOMEI 1 MOJICKYJIbL

XUMHUYECKHUE DIIEMEHTHI




IIpocTsle U CIOXKHBIE BELIECTBA

BemectBa MOJIEKyIpHOTO U

10 HEMOJICKYJISIPHOTO CTPOCHUS

1 Xumuueckas popmyia. BaaeHTHOCT
ATOMOB XMMHYECKHX DJIEMEHTOB

12 3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB

13 Onpenenenne BaICHTHOCTH aTOMOB 110
(dhopMyiiaM OMHAPHBIX COCTMHCHHMIA

14 OTHOCHTENIbHAS aTOMHAs Macca.
OTHOCcHTEbHAS MOJICKYJISIPHAS. Macca

15 MaccoBas 1071 XMMHAYECKOr0 3JIEMEHTA B
COeIMHEHUH

16 Haxoxnenne npocreiieid hopmyIbt
BEIIECTBA 10 MACCOBBIM JOJISIM DJIEMEHTOB

17 Komngectso BemecTtBa. Mob

18 B3anMoCBs3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IMHHUII BEIIECTBA

19 3aKOH COXpaHEHHs MAaCChl BEIIECTB

20 ATOMHO-MoOIeKysipHas Teopus. JKnu3Hp u
nestenbHOCTE M. B. JIomoHOCOBa

21 XUMUYECKUE YpaBHEHUS

22 Tunbel XUMUYECKUX pEaKLU
Pac4€Thl Mo XMMHYECKUM ypaBHEHUSM

23 KOJIMYECTBA ¥ MAaCChI HCXOHEIX BEIIECTB
VT TIPOJTYKTOB PEaKIInn

24 O0o001IeHNEe U CHCTEMAaTH3allns] 3HAHUI




Kontponsnas padora Ne 1 o teme

25 \ "
BemiecTBa 1 XMHYECKHE PEAKIIUU

26 Bo3ayx — cmech razos. [lonsTue o razax.

27 3akoH ABoraapo. MossipHbIi 00BEM Ta30B
Brruuciennsa o0béMa, KOJIMYECTBA

28 BELIECTBA raza Mo U3BECTHOMY €To
KOJIMYECTBY BEUIECTBA, 00bEMY

29 OTHOCHTENBHAS ITIOTHOCTH Ta30B
BbruuciieHus: OTHOCUTEIBHOM

30 MOJICKYJISIPHOIM MacChl raza 1o u3BECTHOU
OTHOCUTEIBbHOW INIOTHOCTH

31 OO0BbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHAYECKHX PEaKIUsIX

39 Kucnopom — 3neMeHT 1 pocToe
BEIIECTBO

33 Oxcumsl
CriocoOslI oTy4eHus KHCIopoia B

34 1ab0opaToOpUH U IPOMBIIIIICHHOCTH
KpyroBopot kuciopoaa B mpupoze.
ITpakTruyeckas pabora Ne 3 o Teme

35 "TToyyeHue U cobupaHue KUcIopo/a,
M3y4YeHHUe ero CBOMCTB"

36 O30H — aJUIOTPONHAS MOJU(PHUKAIIHS
KHUCIIOpOoa
TennoBoi 3 PeKT XMMUIECKOI peaKIuu,

37 TEPMOXUMHUYECKHIE YPABHECHUS, IK30- U

OHAOTCPMHUYCCKUC PCAKITNH. Tomugo.




Hcnonn3oBanue yrijisl 1 METaHa B Ka4CCTBC
TOIIJINBA. 3arp5[3HCHI/IC BO3ayXa

38

Beruncnenus no ypaBHEHUSIM XUMHYECKOU
peakIuy: KOJIMYECTBA BEIECTBA, 00BEMA,
MAacChl 110 U3BECTHOMY KOJINYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WIH
IIPOJYKTOB PEAKLUU

39

KonTponbnas padora Ne 2 o teme
"Bo3nyx. Kucnopoa. Oxcuzsr"

40

BOI[OpOIl — JJICMCHT U IMPOCTOC BCIICCTBO

41

CrniocoOsI nostydeHus BOAOPOIa B
J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
Hcrnonbs30BaHKe BOIOpO/Ia B KAUECTBE
TOILJINBA

42

[IpakTuueckas padora Ne 4 o Teme
"TTonyyenue u cobupaHue BoJOpoOAa,
W3y4YEHUE ero CBOMCTB"

43

TToustue o xkucnorax u consax. Coctas
KHUCJIOT U coJIel

44

Brruncinenus o0b€Ma, KOJIUYECTBA
BEIIIECTBA ra3a M0 U3BECTHOMY €T0
KOJIMYECTBY BEIIECTBA WU 00BEMY

45

Brrunciienns 00EMOB Ta30B IO
YPaBHEHUIO XUMUYECKON peaKIIN1

46

dusnueckue cBolicTBa Boabl. Bona B
pUpoae

47

AHann3 1 CUHTE3 — MCTOJbI U3YUCHUS
cocCTaBa BOAbI




48

XUMHUYECKHE CBOUCTBA BOJLI

49

CocraB OCHOBaHUI

50

PactBopsl. PacTBOpHMOCTH BelecTB B
BOJE

51

Hacebiiennbie ¥ HeHACHIICHHBIE,
KOHIEHTPUPOBAHHbIE U pa30aBIeHHbIE
PacTBOpHI

52

CriocoObl BbIpayKE€HUSI KOHLIEHTPALUU
PacTBOPOB: MacCOBasi OISl PACTBOPEHHOTO
BEILIECTBA, MOJISIpHAsI KOHIIEHTPAIIHs

53

[IpakTuueckas pabora Ne 5 o teme
"[IpuroroBneHue pacTBOPOB ¢
OnpeeIEHHON MacCOBOU JOJIEH
pacTBOPEHHOIO BELIECTBA.
IIpuroroBneHue pacTBOpPOB C
ONpeIeIEHHON MOJIIPHOW KOHIIEHTPALMEH
pacTBOpEHHOrO BeniecTa"

54

BrrunciaeHus ¢ HCIOJIb30BaHUEM ITOHATHUS
«MaccCoBasd O0JId BEUIECCTBA B paCTBOPE»

55

Ponp pacTBOpoB B IpUpOaE U )KU3HU
yenoBeka. KpyroBopoT BosibI B Ipupoje
3arpsi3HeHue NpupoaHbIX Boa. OxpaHa u
OUYMCTKA IPUPOJHBIX BOJ..

56

O0001IIeHNE U CUCTEMATHU3aIlNs 3SHAHUH

57

Kontponsnas padora Ne 3 o teme
"Bonopoxa. Boxa. PactBopel. OcHoBanus"

58

Oxcunsl: cocTaB, KiacCupUKaIs,
TPUBUATbHBIC HA3BAHUS




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

59
OKCHJIOB

60 [TonsiTHe 0 TUIPOKCUIAX — OCHOBAHUSX U
KHUCJIOPOJICOACPIKAIIUX KUCIOTaX

61 du3nyYecKre 1 XMMHUYECKHE CBOMCTBA
KHUCJIOT

62 [Tonyyenue KkucIoT

63 Knaccudukanus ocaoBanuii. I[Enoun, nx
CBOWCTBA U CIIOCOOBI IOTYICHUS

64 HepacTBoprmble OCHOBaHUs, UX CBOMCTBA
U CHIOCOOBI OJTYyYEHUS
[TonsTre 06 aM(OTEPHBIX THIPOKCHIAX:

65 XMMHUYECKHE CBOICTBA U MOJIyYEHUE.
[IprMeHeHre Ba)KHEUIINX OCHOBAHUI

66 Conu: coctaB, kiaccupuKaims,
TPUBHAJIbHBIC HA3BaHUS

67 DuU3NYECKUE U XUMUYECKUE CBOMCTBA
coneit. [lonyuenue comnei

68 ['eneTnyeckas CBsI3b MEXKIy KiIaccaMu
HEOPraHWYECKUX COCTMHEHUI
IIpakTryeckas pabora Ne 6. Pemenue

69 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX
COEIMHEHUIN»
Boruucnenust no ypaBHEHUSIM XUMHUECKOU

70 pEaKIuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

MAacCChI ITO U3BECTHOMY KOJHNYCCTBY




BEIIeCTBa, 00bEMY, MacCe PearcHTOB WIIH
MIPOJYKTOB PEaKIUU

Konrtponsnas padora Ne 4 o teme

71 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHuin"
[lepBble MOMBITKYU KJIACCH(PHUKAIINN

72 XUMHUYECKUX 3J1eMeHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB

73 DNeMeHTHI, KOTOpbIE 00pa3yloT
amM(OTEpHBIE OKCHJIBI U TUAPOKCHIBI

74 [lepuonnueckuii 3akoH. OTKpbITHE
[Teproanueckoro 3akoHa
KopoTtkonepuoanas v JUIMHHONEPUOIHAS

75 dhopmbl [Teproardeckoit cUCTEMBI
xumuueckux aneMeHToB .M. Menaeneesa

76 [lepuonsr 1 TpynmBI

77 OCHOBHBIE CBEIEHUS O CTPOCHHUU aTOMOB
CocraB aToMHBIX A1ep. M30TomnbI Kak

78 Pa3sHOBUHOCTH aTOMOB XUMHUYECKOTO
JJIEMEHTA

79 DIEKTPOHBI

80 DneKkTpoHHast OpOuTaIh

81 OHepreTudecKkre ypoBHU U MOJYPOBHU
aroma; S-, p-, d-opouranu
DneKTpOHHbIE KOH(MUTYpaLUH U

82 AJIEKTPOHHO-TpaduIecKue GopMyIIbl

aTOMOB




CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX SJIEMEHTOB

83 [Tepuoauueckoii cucrems [1.1.
Meunneneena
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

84 aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAITNYECKUX U HEMETAJUIMYECKUX
CBOICTB I10 TPYIIaM U MepruoiaM
N3meneHne CBOMCTB COEUHEHUI

85 XUMHUYECKUX 3JIEMEHTOB B MEPHOJaX U
rpymmnax
XapakTepuCTHKa XUMHYECKOTO DJIEMEHTa

86 10 ero moyoxkeHuto B [leproamueckoit
cucteme /.M. MennaeneeBa
3nauenue [leproauyeckoro 3akoHa u

87 [lepronnveckoil cHCTEMBI XUMHYECKUX
AJIEMEHTOB JIJIsl pa3BUTHS HAYKH U
MIPAKTUKU

88 DNEeKTPOOTPUIIATEITHHOCTh XHMUYIECKIX
HIIEMEHTOB

89 KoBanenTHas nonsipHas cBs3b

90 KoBaneHnTHas HenossipHast CBSI3b

91 WNonnas cBsi3b

92 DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI
BEIIIECTB

93 Kpucrammmieckne 1 aMmopHbIE BEIIECTBa

94 THITBI KPUCTATUTMIECKHUX PEIIETOK U UX

XapaKTCPUCTHKHU




[TpuurHBEI MHOTOOOpA3Ms BEIIECTB,

95 3aBHUCUMOCTH CBOMCTB BEIILECTB OT COCTaBa 1
U CTPOCHUS

96 CreneHb OKHCICHUS 1

97 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE 1
peakuuu

08 XUMUYECKUE ITIEMEHTBl — OKHUCIIUTENN U 1
BOCCTaHOBUTENH
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

99 BOCCTAHOBUTEBHBIX PEAKIIMK, METO/T 1
ANEKTPOHHOTO OanaHca
Beruucnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

100 MAacChI [0 U3BECTHOMY KOJIUYECTBY 1
BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEAKIIUU

101 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1

102 Kontponbnas padota Ne 5 o teme 1
"Ctpoenue aroma. XUMUYECKast CBS3b"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Jara
Ne n/m Tema ypoxa Konrtpoabnbie | IIpakTnueckue nugposeie
Bcero U3YYEeHUS
paboThI paboThbI o0pa3oBaTe/ibHbIE
pecypchl
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aII0THEHUS
2 AJIEKTPOHHBIX OpOUTaIEe aTOMOB MaJIbIX 1
1050 (i (0):!
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CreneHb OKUCIIEHUS U BaJICHTHOCTD 1
Bunsl xumMnueckoil cBA3U 1
OOMEeHHBIN U IOHOPHO-aKLIETITOPHBIN
6 MEXaHHU3M 00pa30BaHUs KOBAaJIEHTHON 1
CBsA3U. MeXMOJIEKYIIsIpHBIE
B3aUMOJICUCTBUSA
THUITBI KPUCTANINYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOEHUS 1
KPUCTAJUIMYECKUX PELIETOK
3aBHCHMOCTB CBOMCTB BEILIECTBA OT THIA
8 KPUCTALINICCKON PEIMETKN U BUIA 1
XUMHYECKOHN CBS3U
9 Knaccudukanus XuMu4eckux peakuun 1
10 Pa3INYHbIM IIPU3HAKAM
10 OHepreTuka XUMAYECKUX PEaKIAM. 1

TennoBoii a3 ekt xuMuueckoil peakiuu




11

3akoH ['ecca u ero cieacTBUs

12

BorurcneHust 1o TepMOXUMHYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJIMYECTBY BEIIECTBA, MACCE WITH
00BEMY MPOPEarupOBABILETO HITH
00pa30BaBIIerocs BEIIECTBA

13

IlonsiTHE O CKOPOCTH XUMHYECKOU
peakiyy. 3aKOoH JIEeHCTBYIOMIUX MacC

14

Oueprus aktuauuu. [lonsrue o
katanmze. epmenTsl. UHTHOUTOPBHI.

15

CDaKTopBI, BJIMAOIIHNEC HAa CKOPOCTb
XUMHYCCKOM pC€aKiuu

16

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuniun Jle IlaTense

17

@DakTOpPBI, BIUAIOIINE HA COCTOSIHUE
XUMHYECKOIO PAaBHOBECHS.
IIporuozupoBaHue BO3MOKHOCTH
[IPOTEKaHUsl XUMUYECKUX IIPEBPALLICHUN
B Pa3IIUYHBIX YCIOBUAX

18

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

19

BaxHble OKMCITUTENIN U BOCCTAHOBUTEIIH.
ITepmanranaT kanus

20

CBolicTBa IPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB, KHCIIOT U COMNeit
— B CBETE IPEICTABICHHI 00




OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX
p€aKknusax

[Ipaktuyeckast padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME

21 «OKUCIIUTETHHO-BOCCTAHOBUTEIHHBIE
peaKIum
KonTtponbnast padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUCCKUX PEAKIIUI)»

93 PacTBOopeHne Kak PU3NKO-XUMUYECKUIT
porecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

o5 Teopust 2NEKTPOIIUTHYECKON
JUCCOLIMAIIUU

26 DNEKTPOTUTHYECKAS JUCCOITUAITIS
KHCJIOT, OCHOBAHHI U COJICH

27 Peakuuu nonnoro ooMeHa
CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B

28 CBETe MpeJCTaBICHUN 00
AIIEKTPOIUTUYECKON JTUCCOITUAIIUN
[IpakTuueckas pabora Ne 2. Pemenue

29 HKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«DNEeKTPONUTHIECKAS TUCCOIHALIHSI

30 ['unponus coneit

31 Wonnble ypaBHEHUS TUIPOIH3A CONEH




32

[Ipaktuueckast padora Ne 3. Pemenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«'unponus conen»

33

Breruucnenus Maccel IpOAyKTa peakuuu
10 U3BECTHOM Macce OJHOI'O M3
HCXOJHBIX BEILECTB, B3ITOI'O B BUJE
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO PAaCTBOPEHHOTO BEIIECTBA

34

KonTtponpsHast padora Ne 2 o teme
"DNEeKTPOIUTHYECKAs TUCCOLHAITUS.
XHUMHYECKUE PEeaKIuy B pacTBOpax"

35

OO0m1as xapakTepucTUKa HEMETAIIOB

36

XUMHUYECKUE CBOMCTBA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

37

XmopoBogopoa. CoJisiHast KHCI0Ta

38

[IpakTuueckas pabora Ne 4 o teme
"ITosrydyeHne COITHON KUCIIOTHI,
u3y4yeHue e€ cBOICTB"

39

Brruucnenus no ypaBHEHUSAM
XUMHNYCCKUX peaKImﬁ, €CJIN OJUH UX
peareHTOB J1aH B U30BITKE

40

Baxueiimme coeguHeHUs XJ10pa U UX
HAaxO’KJICHUE B IIPUPOJIE

41

OOm1as xapakrepucTika 31eMeHToB VIA-
TPYIIIBI

42

CtpoeHue u CBOICTBA MPOCTOTO
BEIIIECTBA CEPbl. AJUIOTPOIIHBIE
MOJIU(PHUKALIMU CEPBI




CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U

43 XUMHUYECKHE CBONCTBA

44 Oxkcuabl cepbl

45 CepHucTas KUcioTa u e€ Cojiu.

46 CepHas KuCJI0Ta U €e Colu
Haxoxaenue cepbl U €€ COEIMHEHUN B

47 npupojie. XMMHUYECKOE 3arpsi3HeHNe
OKPYKAIOIIEH Cpeibl COETUHEHUSIMU
cepsl
Brrarcnenust Macchl IPOAYKTA PEAKITUN

48 110 U3BECTHOM MacCOBOH (00BEMHOIN)
noiie (%) ero BeIX0J1a OT TEOPETUUECKU
BO3MOXHOTO
OO6m1as xapakTepucTuka 3JieMeHToB VA -

49 rpynimsl .A30T, pacpoCcTpaHSHHE B
npupojie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

50 AMMHUak, ero Gpu3NYecKue 1 XUMHYECKUE
CBOMCTBA

51 Conu aMMoHUs
[TpakTrueckast padota Ne 5 o teme

52 "IToryueHne aMMHaKa, U3y4eHUE €ro
CBOMCTB"

53 Oxcunpr azota (1, 11, I, 1V, V)

54 A3zoTucTas KucioTta. A30THas KUCIOTa




55

Hurpatel u HuTpuTHL. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOLEN Cpelbl
COCIMHEHUSIMU a30Ta

56

docdop, aTOTPOITHBIE MOAUPHUKAIIUN
docdopa

S7

Oxcunst pocdopa (I, V) u pochopras
KHCJIOTa

58

[ToHsiTHE O MUHEPATBHBIX YAOOPEHHUSX.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
COeTMHEHUSIMU a30Ta U Pochopa

59

Yrnepon, ero alIoOTPOIHBIC
Moau(UKAIIIK U CBOMCTBA

60

Oxkcuppl yraepoaa, ux Gpuandeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIEMBI, CBS3aHHBIE C OKCUIOM
yrinepoaa (1V)

61

[IpakTuueckue padotsl Ne 6 o Teme
"Tlony4yenue okcuga yriepona (1V) u
M3y4YEHUE ero CBOMCTB"

62

VYrospHasg KUciIoTa U €€ CoJin

63

[TepBoHavanbHbIe MOHATHS 00
OpPTraHWYECKUX BEIIECTBAX KaK O
COCTMHEHUSX YTIIepo1a

64

[IpupoaHble HICTOYHUKH YTIIEBOJLOPOIOB
U UX POJIb B OBITY U POMBIIIJIEHHOCTH

65

[ToHsITHE O OMOIOTUYECKH BAKHBIX
OpPTraHWYECKUX BEIECTBAX — KUPaX,
Oenkax W yrieBoaax




66

Kpewmnwuii, ero ¢puznyeckue u
XMMHYECKHE CBOHCTBA

67

Oxkcupn kpemnus (1V), kpeMHueBas
KHCJI0Ta, CUJIMKAThI

68

[TpakTuueckas padora No7. Permenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHenume HeMeTaJulbl U UX
COCTMHCHUS

69

Brruncnenus maccol (00bEMa; H.Y.)
IIPOJIYKTa PEaKLMK 110 JAaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepKAIIETO OMPEACTIEHHYIO MAaCCOBYIO
JIOJTIO TIPUMECEN

70

KonTtponpsnast padora Ne 3 o teme
«BaxHeln1e HeMeTalIbl U UX
COEIMHEHUS.

71

OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nonoxxkenus B [ICXD J1.U.
MenpaeneeBa. MeTammndeckas CBs3b U
MeTaJuIMuecKasi KpucTauinuecKas
pemérka. 3aBUCUMOCTh (U3UUYECKUX
CBOMCTB METAJUIOB OT CTPOEHUS
KpUCTAJJIOB

72

OO01me XUMHYECKUE CBOIICTBA METAJLIOB

73

O6111e cnocoObl MOTyYEHHsI METAJLIOB,
MeTtamuryprust. CrutaBsl




DJIEKTPOIIN3 PacIUIaBOB M PACTBOPOB

74 COJICH KaK OJMH M3 CIIOCOOOB MOJIYICHHS
METaJIJIOB

75 [ToHsATHE O KOPPO3UH METAIUIOB
Mertamnel A-rpyni. [llenounsie

76 Metasuibl. HaxoxaeHnue B mpupoze.
CBoiicTBa 1IETIOYHBIX METAIIOB

77 OKcubl ¥ THAPOKCHIBI HATPUS U Kallus

78 [{emouHO3EMENbHBIC METAJLIBI

79 Baxneinme coeTMHSHUS KATBINS,
CBOMCTBA, IPUMEHEHHE

80 JKécTkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEeHHs
[TpakTiueckast pabota Ne 8 o Teme

81 "YK€&cTKOCTh BOJIBI U METO/IBI €€
ycTpaHeHHs"

82 AoMUHUT

83 AM@oTepHbIe cBOMCTBA OKCHIA U
THJIPOKCHU/IA ATFOMUHUS

84 AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUIA IMHKA

85 Keneso

86 Oxcuipl, THAPOKCHIBI 1 comu xkene3a (1)
u xenesa (I11)

87 YyryH u cTanab — CILIaBbl XKene3a

a8 [TpakTuueckast padbota Ne 9. Pemenue

SKCHCPUMCHTAJIBHBIX 3a/la4d 11O TCMC




«Baxueimue MeTajuibl 1 UX
COETMHEHU S

89

Pasznuynble TUIIBI BRIYUCIEHUN IO
YpPaBHEHUSIM XUMHUYECKUX PEaKUUU

90

Kontponbnas padora Ne 4 o teme
«BaxkHenmme MEeTaJlIbl U UX
COCTMHEHUS»

91

be3onacHoe UConap30BaHUE BEHISCTB U
XUMHNYCCKUX peaKHI/Iﬁ B 6BITy

92

HoBbie MaTepuaibl U TEXHOJIOTHH.
[IpuHIMIIBI «3ENEHON XUMUN

93

XuMUs 1 310pOBbE

94

XHMMHYECKOE 3arpsi3HEHUE OKPYKaroLEen
cpensl. IlonsTHE 0 IpeaebHO
IlOHyCTI/IMOI\/JI KOHLCHTpALUK BCUICCTB

(TIAAK)

95

DKOJIOTUYECKHE TPOOIEMBI, CBS3aHHBIC C
COCJIMHEHUSMH YTJIepO/ia, a30Ta, CePhI,
TSOKEIIBIX METAJIIOB. POJ'II) XUMHUHA B
pEIIEHUH SKOJIOTHYECKUX MTPOOIEM

96

Ilepuoanueckuii 3akoH u [lepronnueckas
CUCTEMA XUMHUYECKUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHHUS aTOMa

97

CBolicTBa KHCJIOT, OCHOBAHUM U COJICH B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTAYECKON AUCCOLUALINUI

98

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peaxkuuu. JNEeKTPOIIN3.




[Tpaktuyeckas padora Ne 10. Pemenne
99 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
«XHMMHYECKUEC PEAKIIHI

[Tpaktuyeckas padora Ne 11. Pemenne
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME

100 1 1
«MeTaibl, HeMeTauTbl U UX
COC/IMHEHUS)
101 PesepBHblil ypok 2
OBLIEE KOJIMYECTBO YACOB I10 102 4 11
[TPOI'PAMME
YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YHEHUKA
8 KJIACC

Xumust. 8 kiacc: yuel. s obmeobpaszosat. opranuzanuit/ I'. E. Pynsutuc, ®@. I'. ®enpaman. — 10- e uzn.- M.
[Tpoceemenue, 2021. -207 c. : mi.- ISBN 978-5-09-077322-5.

9 KJIACC

Xumust. 9 knacc: yue0. ais obmeodpaszosar. opranuzanuit/ I'. E. Pynsurtuc, ®@. I'. ®enpaman. — 9- e uzn., crep. - M.:
[Tpoceemenue, 2022.-208 c. : wi.- ISBN 978-5-09-088255-2.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

8 KJIACC




e Epemun B.B., llpo3nos A.A., Kepumon 3.1O. Pabouas nporpamma k ntuaun Y MK B.B. Jlynuna. - M.:lpoda,
Kopnioparus Poccuiickuii yue6Huk, 2020.

e Epemun, B. B. Metoaunueckoe nocooue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3aoBa u ap.
«Xumus. 8 kimace» / B. B. Epemun, A. A. [Ipo3nos, D. 10. Kepumos. — M.: JIpoda, 2021

9 KJIACC
o Epemun B.B., lIpoznoB A.A., Kepumon 3.1O. Pabouas nporpamma k uanu Y MK B.B. Jlynauna. - M.: JIpoda,
Kopnioparus Poccuiickuii yue6Huk, 2020.
e Epemun B. B. Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3aoBa u ap.
«Xumus. 8 kimace» / B. B. Epemun, A. A. [Ipo3nos, D. 10. Kepumos. — M.: JIpoda, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M PECYPCbI CETU UHTEPHET

8 KJIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

9 KJIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/



http://school-collection.edu.ru/catalog/
http://www.chemistry-chemists.com/
http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/
4, http://www.chemistry-chemists.com/
5. https://chem-oge.sdamgia.ru/
6. https://skysmart.ru/articles/chemistry
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O IPOLUECCA

YYEBHOE OBOPY1OBAHUE

1. Ilevatnas nponykuus: IIpaBuna rexauku 6e3onacHocTu. [lepuoanueckas cucteMa Xumuieckux annementos .M.
MenpeneeBa. PacTBOpuMOCTb coJieid, KUCIIOT U OCHOBaHUM B Bojie. [IpaBuiia moBeaeHust yyanuxcsi B KaOuHeTe
xumuu. [IpaBuna noseneHus ydamumxcsi B KaOMHETe XUMUU (117151 1a00paTOpPHBIX padoT). DIEKTPOXUMHUUYECKHUM PSJT
HaIpsHKeHUN MeTauioB. Tabnuiibpl M0 HOMEHKIIAType

2. HoytOyk

3. Kononku,

4. ndopmarmonnsiit mpoektop EPSON,

5. IIpoeKIMOHHBIN YKpaH

OBOPYJAOBAHMUE JJIA ITPOBEAEHUSA IIPAKTHYECKHUX PABOT

1. ITpuGopskl, HAOOPHI TOCYBI U TAOOPATOPHBIX MPUHAIIICKHOCTEHN IJI1 XUMUYECKOTO IKCIIEPUMEHTA OOLIErO
Ha3HAYCHHUS

2. Becnl

3. HarpeBarenbHble mpuOOpkI (CIUPTOBKA)

4, IIlITatuB 1151 IEMOHCTPAIIMOHHBIX TTpobupok [1X-21

5. llltatuB metamnuueckui [1JIb

6. Habop daxonos (250 — 300 M1 11 XpaHEHHsI paCTBOPOB PEaKTHBOB)

7. HabGop nocyibl 1 mpUHAIEKHOCTEN AJIs1 YUEHUYECKOT0 AKCIIEPUMEHTA


http://www.chemistry-chemists.com/

8. HaGop cxistHOK ((h1akOHOB) [J1 XpaHEHUsI PACTBOPOB PEAKTUBOB
9. Habop npobupok (I1X-14, ITX-16)
10. IlITaTuBBI 1151 TIPOOHUPOK
11. Komnexnuu: Amomuaui, Bomokaa, Metamibl u cruiaBsl, MuHepasl 1 TopHBIC TOpoasl, HedTh nBakuelme
MPOAYKTHI €€ nepepadoTku, [lnactmaccel
12. HaGop obopynoBanus u peakTuBOB s mpoBeaeHus [ A mo xumun
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